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Both before and during the period of ripe fruits, several species of
Saccharomyces are found, both in flowers (chiefly in the nectaries) and
on the bodies of insects ; the former being derived no doubt from in-
sects, who have obtained them either from other flowers, from decaying
fruits or other substances, or from the soil, which has been proved by
Hansen to be an inexhaustible storehouse of these organisms. A
comparatively small number are, however, at any time to be found
floating in the air. When the fruits are being first formed the flowers
have withered and dried up; if these persist round the fruit, the
ferments may reach the latter directly; but these organisms are
comparatively rare on unripe and uninjured fruits. As soon as the
fruit is ripe, it is attacked by various insects which puncture the skin,
and thus convey to the cellular tissue of the leaf the ferments of
which they are the carriers ; the species thus found being chiefly
S. apiculatus and Wurtzii. But, although this explanation suffices
for most fruits, it fails in tbe case of the grape, the ferments of which
are almost exclusively -S^. ellipsoideus and S. conglomeratus, species not
found on insects or flowers. Of this difficulty the author is not able
to offer any satisfactory explanation. With regard to fruits in
general, it may be stated that in the autumn the ferment is present
everywhere on ripe fruits that have been in any way injured ; after
they have fallen, the organisms are preserved partly on the debris
of the fruits, partly in the soil, where they hibernate. From the
commencement of spring they are carried by insects to flowers, and
finally from them to the ripe fruits.

MICROSCOPY.

a. Instruments, Accessories, ^c.

Beck's Portable National Microscope.—The object of Messrs
Beck in designing this instrument (fig. 1) has been to produce a Micro-
scopewhich should retain the rigid Jackson-Lister limb, and combine
with it great portability. This object has been effected by making the
feet of the stand to fold up and the stage to swing on a strong joint,
thus enabling the instrument with apparatus to be packed in a case
measuring lOi in. x 7^ in. x 3^ in. A large amount of useful
apparatus can be added without increasing the size of the case. The
legs, which fold up in the smallest compass, are very firm when spread
out. The substage has rack-and-pinion movement, and the stage,
which rotates concentrically, can be replaced by one with mechanical
movements by rack and pinion if so desired. None of the strength
or stability of the instrument is sacrificed for its principal feature of
portability.

^

Beck's Combined Substage Apparatus.—Whilst applicable to other
torms of instruments, the combined substage apparatus (fig. 2) has
been specially designed by Messrs. Beck for their portable " National

"

I 2
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stand (supra, p. 115). It consists of a wide-angle achromatic condenser
with double diaphragms, dark-ground illuminator, and polarizing

Fig. 1.

apparatus. The condenser has an angle of 180°, that can be varied
at will by the diaphragms. It can be drawn away when not in use
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Fig. 2.

(as shown in the figure) by sliding it down the inclined fitting without
altering the position of the substage. The front lens is removable for

work with low powers, and for dark-ground illumination is replaced
by a truncated lens. Below the condenser is placed a revolving
polarizing prism which can
be thrown out, as shown in

fig. 2, when not in use. Be-
tween the polarizing prism
and condenser are two re-

volving diaphragm plates

;

one containing a series of

apertures for varying the

angle of the condenser, the

other containing two selenites

and a blue glass disk for

moderating the light. It will

thus be seen that with this

compound substage apparatus
the polariscope may be used *^''

by itself, or in combination
with the achromatic condenser, or with dark-ground illumination

;

and all the different modes of illumination requisite for general

work may be obtained with it.

Lehmann's Crystallization Microscope.*—0. Lehmann describes

the arrangement which he has devised for examining microscopically

small crystals, amorphous deposits, gas bubbles, &c., under different

conditions of temperature or pressure and with powers up to 100.

The Microscope proper is shown in fig. 3, the work-table to which it

is attached in fig. 4.

The body-tube of the Microscope is supported on a stout bar of

iron, which is bent at right angles and is fastened at its base to the

plate a a (fig. 3), which fits into the place marked aaaah in fig. 4.

The stage-plate o is attached to a revolving plate p, rotated by the

handle y, and showing the extent of rotation by the graduations on
the lower plate z, seen through an aperture closed with glass at w.

A lamp and mirror are fixed at r and s respectively, with a bull's-eye

interposed at t. A polarizing prism u is attached to a movable arm
m, and an analyser at n, the latter supported on a hinge so as to be
slipped in and out of the body-tube. For heating the objects a gas-

burner d ex is introduced into the central aperture of the stage, the

heated air passing off between o and p. The pipe is double, for

conveying gas and air. The jet can be removed by the handle at e,

and the two taps I and II regulate the admission of the gas and air.

For cooling the object a pipe is provided at / in connection with the

tap III, by which a stream of air is admitted. A board for camera
lucida drawing is placed at g, and a photographic arrangement can
be used as with an ordinary Microscope.

The work-table is symmetrical on both sides of the Microscope,

* Zeitsclir. f. Instrumentenk., iv. (1884) pp. 369-76 (4 figs.).
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Fir.. 3.

only that on the right side being shown in fig. 4. There are four

troughs k k' (two on each side). Three of these' serve for reagents

and ntonsils, wliile the fourth k is

for washing slides, &c. At h is a
contrivance for heating objects

previous to their examination (two
shown on a larger scale in section

in fig. 5). They are placed on tho

supports at I when they are re-

quired to cool. The flaps 1, 2, and 3

cover the table when not in use,

and can be used separately or

together. When all are closed,

only the Microscope stands out

above the level of the table, but if

required this can also be removed
and put in a box under the lamp,

a board filling up the opening in

the top of the table. The table

also contains the necessary appa-

Fin. L

ratus for a hydrostatic blast or other means for obtaining the

necessary air currents.

For experiments at very high temperatures a modification of the

stage is made use of, shown in fig. 6. The object is placed on a small

super-stage, and the objective is protected by a glass screen, through

which cold water passes by means of the two tubes which are con-

nected with i i in fig. 4. Two electrode holders with quicksilver cups

are shown in the fig. for experiments on electrolysis of melted salts.
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For experiments on the influence of pressure on physical and
chemical combinations the substance to be examined should be in-

closed in a very long spiral capillary tube, nearly filled with an

Fig. 5. Fig. 6.

indifferent fluid which on being warmed will exert considerable

pressure. By using liquefied gases the effect of low temperatures can

also be observed.

ftueen & Co.'s Class Microscope.* — This (fig. 7) is identical

with Waechter's or Engell's instrument already described.! We have
had one of the original forms in use for some time, and have found

Fig. 7.

it very convenient for exhibiting objects. By daylight it is simply
turned to the sky, and there is no difficulty in at once getting the
proper illumination. By artificial light the instrument requires some-
what more adjustment, unless there is a large illuminating surface or

the Microscope is brought close to the source of light.

Swift-Wale Microscope.—Messrs. Swift and Son have made fur-

ther modifications in Wale's model, which is now constructed as shown
in fig. 8. The original form was figured in Vol. I. (1881) p. 296.

* Micr. Bulletin, i. (1884) p. 47 (1 fig.),

t See this Journal, ii. (1882) p. 398.
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The modifications consist in (1) an increase in the length of the

radial inclining limb, so that the body-tube is carried more forward,

thus providing space for the complete rotation of the ordinary form of

mechanical stage
; (2) the application of the fine adjustment to a slide

Fig. 8.

in front of the coarse-adjustment slide, so that the whole body-tube

is acted upon, and not merely the nose-piece, as in their original form

shown in Vol. I. (1881) p. 297, fig, 43 ; two adjusting screws enabling

the movement to be regulated with great delicacy
; (3) the application

of the double " stepped " diagonal rackwork for the coarse adjustment
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as suggested by Mr. J. Mayall, jun. ; and (4) an alteration in the form
of the tripod, so that when the instrument is vertical the crank-arm of

the mirror is allowed free lateral play.

By this system of fine adjustment (which is patented) the binocular

prism is brought more than 1/4 inch nearer the posterior surface of

the objective-lenses than in any Microscope hitherto constructed by
Messrs. Swift.

Sorby's Dichroiscope.—Dr. H. C. Sorby's dichroiscope (fig. 9),

as made by Messrs. Beck, consists of four parts :—(1) An A eye-piece,

between the two lenses of which slides a blackened brass plate with a
circular aperture and a slit. The width of the latter can be varied

by the small milled head
acting on a spring. (2) A Fig. 9.

double-image prism. (3) An
analyser; and (4) a direct-

image prism. As the whole
apparatus is somewhat heavy,

the tube of the eye-piece does

not terminate just below the

field lens, but is continued for

an inch further, so as to insure

a firm hold in the body-tube.

The field lens is attached to

a separate inner tube, which
slides (with a bayonet catch)

in the outer, so that it may be

readily removed for cleaning.

The method of using the

apparatus is thus described by
Dr. Sorby (extracted from
letters from himself) :

—

" In the examination of

sections of granite and other

minerals with polarized light,

if the sliding plate be inserted

in the eye-piece and the

double-image prism placed

over the eye-piece under the

analyser, two images of the

hole or slit are seen, of different colours if the object on the stage is

dichroic, or if the colour is due to chemical change only one image
will be coloured. If now the direct-image prism of a spectroscope be
placed over the double-image prism and the analyser removed, the
two spectra can be seen side by side.

The most useful application of the instrument is in stiidying

small crystals or sections of rocks. We can then tell whether
difference in colour is due to mere difference in position of the same
crystal or not ; for example, in many granites we see yellowish and
orange crystals mixed up with the black. By means of the dichroi-

scope we can see at once that these are the same mineral in different
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positions. If the crystal is doubly refracting and is strongly dichroic

wc may be sure that the colouring matter was formed along with the

crystal, bxit if it is not dichroic wc must conclude that the colour was
due to a change which took place after the formation of the crystal.

We may thus infer that the colour of the spiculo) of Gorgonia was
formed at the same time and was not introduced afterwards."

Mayall's Mechanical Stage.—Mr. J. Mayall, jun., has improved
"Weuham's singlo-iilate mechanical stage, by dispensing with tlie plate

which from its thinness is liable to flexure. The slide is made to lie

on the surface of the rotating stage-plate, being held in a hinged
frame connected, by a sliding fitting, with the mechanical movements.
The object-carrier is shown in fig. 10 as applied to the stage ; the

Fig. 10.

curved ann on the right and the straigLt arm on the left are hinged

with sprung fittings and open like the blades of a pocket-knife, to

admit the slide. The inner edges of the frame are bevelled inwards

BO that the sprung arms press the slide in close contact with the

rotating stage-jdate.

To obviate the inconvenien'^e due to any unevenncss of surface of

the glass slides, a narrow strip of paper may be gummed near the ends

of their under sui face.

'J'he use of this carrier is equivalent to a corresponding reduction

in the thickness of the stage, and as the slide lies in contact with the

surface of the rotating stage-plate, the flexure that is found more or less

in every form of mechanical stage, acting by one or more superposed

plates, is obviated.
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Abbe's Condenser.—We are indebted to Dr. Zeiss for the ac-

companying woodcuts of tbis apparatus, wbicb although of somewhat

M u
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large scale (natural size) illustrate the construction of the illuminator

better than any previously given.

Figs. 11 and 12 show the illuminator in side view and section

as intended for aiii^lication to the large Zeiss stand, Sp being

the mirror, z the pin on which the outer diaphragm-carrier r

tui'ns, B the inner carrier for the diaphragm disks (b) moved by
the milled head g, and T the holder for the optical combination S.

The double combination is for use with objectives of aperture not

exceeding 1 • 20 N.A., whilst the triple combination has an aperture

of 1-40N.A.

Modification of the Abbe Condenser.—W. Behrcns* modifies the

mechanical part of this condenser in the manner shown in fig. 13, to

correct principally two inconveniences ; 1st, that the focus of the

optical combination cannot be brought much below the object, and

2ndly, that the lenses cannot be removed and an ordinary cylinder-

diaphragm substituted.

The bar t has at the lower end the mirror s, and at the upper end

the carrier i for the lenses I. The bar is provided with rackwork, and

Fig. 13.

is raised or lowered in a vertical direction by a pinion and milled head

beneath the stage. The two sets of lenses for use with high and

low powers are each attached to a plate which slides (by the milled

* Zeitschr. f. Wiss. Mikr., 1. (1884) pp. 409-12 (1 fig.).
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head k) between the guides mm. A third plate carries a cylinder for

the ordinary cylinder-diaphragm. The diaphragm holder c d g is

attached to the bar t by the double elbow-piece h turning on a, so that

it can be brought out from under i, and the diaphragms (h) readily

changed. When in its place there is nothing to prevent a complete

revolution of the diaphragm-carrier by its milled rim, the elbow-

piece allowing the milled head e of the pinion / to pass without

obstruction. This is a third advantage claimed by the designer,

as the original form will not allow of this complete rotation. The
mirror by the addition of a simple contrivance could be made to move
obliquely.

Either central or oblique illumination can therefore be used

without, as heretofore, having to remove the whole apparatus from the

Microscope and substitute a second form.

Mr. T. Curties informs us that he has for some time constructed the

Abbe condenser so that it can be moved vertically beneath the stage.

This he accomplishes by attaching to the bar a tube-fitting t (fig. 14)

by means of which the condenser slides on the tail-piece of the Micro-

FiG. 14.

scope. A pin secures it in the optic axis. By this arrangement,

moreover, the condenser is readily applied to the simplest forms of

stands, which has long been a great desideratum.

For the larger stands with rackwork substages he has been in the

habit of applying the same form of condenser, but without the tube-

fitting, rackwork being added to the bar.

Some microscopists prefer Dr. Zeiss's modification for large English
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stands with substagcs,* sbowu in figs. 15 and IG (for 1'40 N.A.).

Here the condenser slides into the substage, and can be accurately

centered by the substage adjusting screws. It is, however, very heavy.

Fig. 15. Fig. 16.

Swift's Cone and Achromatized Immersion Paraboloid Con-
denser.—Mr. J. Swift, referring to Dr. Wallich's condenser described

Fig. 17. Fig. 18.

at p. 963 of Vol. IV. of this Journal, claims priority in the construc-

tion of such a condenser, and sends us the diagram, fig. 17, of the

* See also this Journal, ii. (1882) p. 411.
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one wMch he made in 1883. A similar condenser was supplied to a

Fellow of the Society in January of that year. As will be seen from

the figure, there is a cone A with convex under-surface ; the lens B is

however nearly in contact with the convex surface, whilst Dr. Wallich

separates them somewhat.

Mr. Swift further says that finding the cone gave confused pencils

of light instead of convergent rays, he (in 1884) substituted for it an

achromatized paraboloid, with a flat top for immersion. This is

shown in fig. 18. A lens B is cemented to the lower surface of the

paraboloid A, with a second lens at C. It screws on the same form

of substage-fitting as the cone.

In each form an annular diaphragm (C and D) slides inside the

adapter so as to be in contact with the lower lens.

Wallich's Condenser.*—Dr. G. C Wallich more fully describes the

advantages of his condenser as follows :

—

" The principle I have kept in view in the production of the con-

denser is that for the illumination of transparent objects in the

Microscope, the conditions as regards light should as closely as pos-

sible be assimilated to those under which we are accustomed to look

at transparent objects with our unaided eyesight—that is to say, by an
' all round ' light, in which, however, the rays proceeding from any
selected azimuth are partially, or, if need be, wholly, cut off. This

end is attained by a very simple and well-known mechanical contriv-

ance, inasmuch as the condenser itself (when fitted, as it can quite

easily be, to the substage of any Microscope) hardly ever requires to

be moved out of the axis of the instrument. Hence, it may be regarded

as supplying the very opposite mode of illumination to that usually

implied by the term ' oblique.'

Again, instead of seeking to bring the whole of the utilized rays

to a focus in a point at the centre of the object under examination, or,

in other words, instead of securing only a single brilliantly illumi-

nated focal plane extending circumferentially and horizontally out-

wards from one focal point, it has been my aim to produce (both in

the monocular and binocular Microscope) a succession of brilliantly

and nearly equally illuminated horizontal planes extending to the

very margin of the field, and yet allowing the formation of just

sufi&cient shadow to secure the desired results.

What these results are I will now briefly describe, premising,

however, that I expect no one to accept my statement without having
an opportunity of testing its accuracy by ocular demonstration. I
consider this proviso as all the more essential, inasmuch as, if my
statement bears the test, two or three important dogmas in the theo-

retical optics in relation to the Microscope will, undoubtedly, have to

undergo a certain amount of revision.

In the first place, I claim that the condenser increases to a very
great extent the range ofpenetration at our command ; and that through
its means we are enabled to see a transparent object, or any number of
transparent objects, at a single focusing, very nearly as distinctly as

* Eug]. Mech., xl. (1884) p. 320.
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we should be able to sec a similar objoct or objects if tbcy could be

presented to our unaided vision, of tlie same size as the microscopic

images, at the ordinary visual distance, and mounted in equivalent

dci^tbs and tliicknesses of mounting material. In sliort, that we
see the objects suspended, as it were, in tlieir true relative posi-

tions to cacb otber in the mounting medium, those nearest to

the eyes or lying in the plane to which the focus has been most

perfectly adjusted being, of course, best defined, whilst those situated

below or above that plane are seen very nearly, if not quite, as dis-

tinctly as they would be in ordinary vision were the conditions assi-

milated to the extent already indicated. Of course, I do not assert

that any condenser can impart to any objective additional 2:)enetrative

power to that already implanted in it. What I claim is that the new
mode of illumination su^jplies those conditions which allow any
objective to ' jiut its best leg foremost.'

In the second place, I claim that this method of illumination

proves that there are such things in microscojiic vision as ortlwstereu-

scoplc projection and perspective." Dr. Wallich then goes to say that

tlie existence of both of these " attributes has, as we all know, been
" emi)hatically and unconditionally denied by more than one of our
" most accomplished and deservedly renowned theoretical opticians."

Dr. Wallich, however, in making this statement, has misappre-

hended the views to which he refers, which are not in conflict, as he

supposes, with any results obtained by him.* The further state-

ment that " Dr. Carpenter has for many years stood alone in con-

tending that true stereoscoj)ic vision does not take place in the

Microscope," contains, we presume, a misprint, in that the " not

"

should have been omitted.

Osborne's Diatomescope. Modified Wenham Disk Illuminator.f

—

W. F., whilst having no doubt that the diatomescope will give a pencil

of light sufficiently oblique for the various ol)jectives used, considers

that the same result can be got in a much simpler and cheaper way. Mr.
Wenham's disk illuminator serves the object in view very well ; but

it has one serious defect—there is no provision for a shutter in front

to narrow the band of light. He prefers to take a hemispherical lens

about 1/4 or 3/8 in. in diameter, and after burnishing it into a setting,

cut the setting almost entirely away at one side, leaving only sufficient

to hold the lens. Slip this lens so mounted into the top of a tube of

the proper size, and slit the tube at one side below the lens down-
wards for 1/2 in. or so with a fine saw. The cut sides of the tube

chemically blacken. When the tube is mounted beneath the stages

so as to almost touch the object slide, and with a provision for

turning it slightly round, the lamp being placed in front of the slit

in the tube, it will be seen that the band of light transmitted by the

lens may be made any breadth from the width of the cut in the tube

* See this Journal, iv. (188i) jip. 49G-7.

t Engl. Mecli., xl. (lSS-1) p. 321.
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to a hair's breadth by turning the tube, and any obliquity of the

pencil may be got either by inclining the Microscope or raising the

lamp. There is in this way no necessity for converting the lens into

a disk. The hemisphere sent out by Zeiss with his oil-immersion

lenses is, he thinks, too large.

Dr. H. Van Heurck,* in a note in commendation of the diatome-
Bcope as an oblique condenser, says, " It has been said that oblique
condensers were of no utility through giving false images. I am not
of that opinion ; certainly, if object-glasses could be constructed so as

to resolve everything with an axial illumination (there are diatoms
much more difficult to resolve than Amphipleura pellucida), and if

these object-glasses could be supplied at so moderate a price that

every one could have them, then I should say that oblique con-
densers could be done away with. But, unfortunately, such is not
the case— at least, nowadays

;
yet we may foresee that by discovery

of new media, our means of investigation may be considerably
improved.

Meanwhile, the oblique condensers render notable services; in

cases where it is not allowed us to see, we may conceive. We know
that the valve of the diatoms is provided in most cases with alveoles,

and in others with fine punctuations. The strise, then, by the oblique
condensers are the solid and thickened parts of the valve, and the
distance between them allows us to judge of the size of the alveoles

;

also the direction of the striee shows whether the alveoles are disposed
in opposite series which produce longitudinal and transversal striae,

such as in Pleurosigma balticum, or in alternate series which produce
oblique striae, such as in P. angulatum."

Oblique Illuminators.—The value of oblique illuminators has
recently been the subject of some controversy. Mr. E. M. Nelson t

considers that " oblique illuminators, be they diatomescopes, reflex

illuminators, revolver prisms, or what not, should, in the interest of
microscopical science, be consigned to the dust-bin. I am confident
that by their use only false images can be obtained. In former days
microscopists used this kind of illumination, and in consequence
talked of the striae on Pleurosigma, N. rJiomboides, &g. Now, we
know there are no striae at all on these diatoms ; the marks being
isolated dots, the striae owing their origin solely to the running
together of these dots by improper illumination. In the case of A.
jpellucicla, we have to content ourselves with the appearance of stri^,
simply because it is beyond the powers of our widest angled objectives.
I have not the slightest doubt that if an objective were made capable
of completely resolving it, it would appear similar to N. cuspidata,
having more dots to the inch transversely than longitudinally. Few
have worked with oblique illuminators more than I have ; my
experience leads me to say that an oblique illuminator for the
Microscope is not wanted."

* Engl. Mech., xl. (1884) p. 365.

t Ibid., p. 242.

Ser. 2.—Vol. V. tt



130 SUMMARY OF CURRENT RESEARCHES RELATING TO

" F.R.M.S." tbiuks that in the interest of the Idstorij of micro-

BCopical science, Mr. Nelson should consider the service hitherto

rendered by " oblique illuminators " towards the improvement of the

Microscope. The category of oblique illuminators includes every

condenser devised, from the days of Descartes' gigantic parabolic

reflector applied at the nose-piece, down to the days of Powell and

Lealand's achromatic condenser. The former was afterwards modified

to its present form by Lieberkiihn, and is now termed the " Lieber-

kiihn," and Mr. Nelson gave it unqualified praise in his " demonstra-

tion " at the " Quekett " ; the latter, on the same occasion, he extolled

enthusiastically as " the finest condenser in the world." Every form

of condenser deals with oblique rays, and is, therefore, an oblique

illuminator, and as such has contributed its quota towards the

improvement of the Microscoiie. Nothing since the invention of the

Microscope has done more to cultivate the critical eye for excellence

in the optical construction than the striving to devise and utilise

condensers. Without condensers the importance of increasing the

apertures of the objectives might never have been discovered.
" Mr. Nelson says that a new oblique illuminator of nearly 1 • 5

N.A. is ' not wanted,' I will endeavour briefly to show the use it

may be put to, bringing him in as a witness.

Mr. Nelson has repeatedly admitted that the finest ' resolving

'

power of any objective is reached just before the obliquity of the illu-

mination is so great as to be beyond the aperture of the objective, i. e.

just before the dark field is reached. This is matter of common
experience, and I assume it to be agreed upon. Moreover, I refer

only to objectives of the best construction, which work accurately to

the limit of their aperture. It would appear, then, that Mr. Nelson
himself has not yet seen the finest resolving power of objectives of

1 • 43, 1
" 47, or 1*5 N.A. (the limit reached by Powell and Lealand in

the l/6ths made for the President and one of the Vice-Presidents of

the R.M.S.), because, if I am rightly informed, he has never had the

use of any oblique illuminator of higher N.A. than 1*4 (i.e. Powell

and Lealand's truncated oil-immersion condenser referred to by Mr.
Nelson on p. 240 of the current ' English Mechanic,' whence I quote its

numerical aperture). In order to obtain the finest ' resolving ' power

of such objectives, an oblique illuminator of 1'5 N.A. is therefore

required in spite of Mr. Nelson's negation, for with such a condenser

alone can we approximate to the ' dark field '—the condition of

* finest resolution.'

When Powell and Lealand issue their achromatic immersion con-

denser of 1 • 5 N.A., which has been on the way for many months

past, we shall, doubtless, be enabled to run through our present range

of apertures in a manner worthy of the splendid optical skill of these

opticians. But achromatism with such an aperture must necessarily

be costly. At present we are in the position of having objectives

with apertures beyond the reach of any recognized form of condenser.

We can, it is true, illuminate very near the limit of the apertures of

* Eugl. Mech., xl. (1884) p. 264.
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our finest objectives by means of Abbe's immersion condenser, Powell

and Lealand's truncated ditto, using the mirror in tbe axis, or by-

means of Tolles's transverse lens or equivalent means, using complex

reflecting prisms to reach tbe required obliquity of incidence, or by

swinging the mirror from tbe axis. But I want to see our illumina-

tion brought conveniently on a par with or beyond the apertures of

our finest objectives, so that we may readily test the value of the last

zone of working aperture. We have been told by Prof. Abbe what is

the theoretical resolving power of a numerical aperture of 1"5. I

want to see the matter demonstrated practically by means of a con-

venient and inexpensive condenser—one that will not require an

infinitesimally thin stage, or other elaboration of the mechanism of

our Microscopes.

As to Mr. Nelson's observations on the ' true ' structure of certain

diatoms, I should have expected his rout on that point by ' Monachus

'

would at least have taught him that no amount of devotion to the

inspection of the surface of Amphijjleura pellucida would enable him
to decide the question of its ' true ' structure. If we really know
anything of the true structure of the finer diatoms, our knowledge
has been derived mainly from the comparison with coarser and
coarser forms, of which the structure has been made out, more or less

satisfactorily, by the examination of fractures or sections, and care-

fully tracing the correspondence with surface views—certainly not by
mere examination of the surface. As Mr. Nelson still clings to his

empirical views on the question of the determination of ' true ' struc-

ture, I must counsel him to read more closely ' Monachus's ' refutation

of his views.

Oblique light is the most potent means we have of arriving at the

minimum visihile with the Microscope. I do not say that by it alone

can we arrive at true interpretations of minute structure ; nor, on the

other hand, can I agree with Mr. Nelson that we owe to its use all

our erroneous interpretations. It appears to me that errors of inter-

pretation are matters personal to the observer. If the observer will

insist on pledging himself to this or that view, regardless of the fact

that the whole of the necessary data may not be within his reach,

then, as I take it, he alone is responsible for the blunders he may
make ; and he should not blame oblique illumination, for, with suffi-

cient knowledge of the complexity of the conditions involved in

accurately diagnosing the structure of fine diatoms and of the means
at command towards the solution of the problem, he would give due
weight to every mode of illumination, and no more than its due
weight. Under such circumstances an oblique illuminator would be
an important factor, and I think it probable that Mr. Nelson's
dust-bin, if not already emptied, would yield up an odd contriv-
ance or two which the ' scientific microscopist ' would be glad to
possess."

Mr. Nelson rejoined * that " F.E.M.S." is mistaken " if he thinks

* Engl. Mccb., xl. (ISSi) p. 282.

K 2
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that I do not value oblique illuminators as matters of history in the

development of the Microscope. It was merely in their use as
instruiiKiuts of modern scientific research that I condemned them.
Condensers and Lieberkiihus cannot be justly called oblique illu-

minators, though they may be used as such. I cannot agree with the
statement that ' oblique light is the most potent means we have of

arriving at the miuimmn visibilc with the Microscope.' So far as I

know, the smallest object which lias been publicly exhibited is the

flagellum of a Micrococcus which I showed at the Q.M.C., and by
invitation at the soiree of the R.M.S. The length of the double
micro-organism was only 1/12,000 in., the flagellum was barely half

that length. Now if we take as a maximum estimate -:; — = 1/6,
length

we shall have 1/144,000 in. as the thickness of the filament. This
ratio is probably greatly in excess of the truth. This object is only
visible with direct light : oblique light completely obliterates it."

" F.K.M.S." in reply * considers that Mr. Nelson " lias involved
himself in the following paradox :—He considers that the diatome-
scope, which provides oblique rays in one azimuth, is an oblique

illuminator ; whereas the Lieberkiihn or a condenser which provides

oblique rays in all azimuths, is not an oblique illuminator. In other

phrase : Light incident in one azimuth is oblique ; in all azimuths,

not oblique ! I will leave him to explain the paradox.

He does not agree with my remark that ' oblique light is the

most potent means we have of arriving at the minimum visihile with

the Microscope,' and as an example of what he regards as the

minimum visihile, he cites a flagellum of a Micrococcus estimated at

1/144,000 in. in thickness, 'which is only visible with direct light;

oblique light completely obliterates it.'

On this I remark, firstly, that I think his direct light, if critically

examined, will be found to consist chiefly of oblique light.

Secondly, by way of parallel example embodying the opposite

view, I cite one of the most prominent items of what is generally

admitted to be ' modern scientific research,' the original discovery of

the flagellum of B. termo by the eminent microscopist Dr. Dallinger.'f

This discovery was made by the use of the most oblique light

obtainable by the recognized condensers of that date, a method of

research utterly condemned by Mr. Nelson. That in Mr. Nelson's

hands the flagellum should be ' obliterated ' by the same kind of

illumination by which Dr. Dallinger first discovered a similar

flagellum, is another paradox, which I leave for his consideration.

I note, in passing, that Dr. Dallinger, in referring to the oblique

illuminator he employed, wrote that it had ' the advantage of throwing

the light in only from one direction [in azimuth].' Now, singular as

it may appear, Mr. Nelson condemns the diatomescope for possessing

the qualification commended by Dr. Dallinger.

* Engl. Mech., xl. (1884) p. -299.

t Mod. Micr. Journ., xiv. (1875) pp. 105-8.
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Thirdly, the flagellum of Micrococcus, though but 1/M4,000 in. in

diameter, does not come within the range of what I should regard as

the minimum visibile with the Microscope. During the past fifteen

years we have known of the resolution of lines 112,000 to the English

inch. Assuming the lines and the interspaces to be equal {vide Dr.

Woodward's photographs of Nobert's 19-band test plate), then they

each represent 1/224,000 in. Now, if we have already succeeded in

resolving with the Microscope spaces of this degree of proximity,

the mere perception or recognition of one single object of 1/144,000 in.

is no feat in microscopical manipulation in the direction of the

minimum visibile. It would seem that Mr, Nelson, having found a

difficulty in exhibiting the flagellum of Micrococcus, has made a

random shot at an explanation of his difficulty, and has dropped

upon the minuteness as the vera causa, strangely ignoring the con-

ditions of visibility by which the object is easily or with difficulty

differentiated from the medium in which it is placed."

Bertrand's Polarizing Prism.— Dr. H. Schroder writes us that

the first form of this prism * was devised as long ago as 1869 by
Jamin and himself, and later by Feussner.f

The second form is an impracticable one as no glass is known of the

refractive index 1-65 and which has a perfectly white colour and will

not tarnish in the air. The angle of field 98° 41' given by Bertrand
can only be obtained by moving the eye about from side to side. If

the eye is fixed the field is only 47° 27'. If the prism were made of

calc spar and cemented with linseed-oil the above angles would be
83° 6' and 42° 10'. +

Bulloch's New Lamp.§—W. H. Bulloch's new lamp is shown in

fig. 19. The reservoir and base are similar to those of the " Beck
Complete Lamp," but the burner, instead of being in the middle of

the reservoir, is placed on one side. This gives room for a brass

upright on the other side, which supports the bar carrying the bull's-

eye. The latter is focused by sliding the bar in either direction,

and the light is directed either upward or downward by swinging
the arm as required, and clamping it in any position by the milled
head shown. Only one side of the chimney is open, and the
rectangular aperture is covered with a plane glass slip 3x1, outside
of which may be slipped in a blue slide or one with a ground surface
to modify the light. There is also a brass slit, adjustable in width,
which fits outside of all. This is intended to give a narrow line of
light. The chimney turns about the burner, so that the broad face
of the flame or the edge can be used at pleasure. The reservoir,

* See this Journal, iv. (1884) p. 965.

t Ibid., p. 456.

J See also Zeitschr. f. Instrumentenk., v. (1885) p. 30, from wbi 'h part of
Dr. Schroder's remarks are taken.

§ Amer. Mon. Micr. Journ., v. (1884) p. 205 yl fig.).

il
See this Journal, iv. (1884) p. 628.
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carrying everything upon it, moves np ami down, by a rack and
pinion, on the upright bar from the base, as shown in the fig. The

Fig. 10.

chimney and reservoir are nickel plated and the other ports of

brass.

Live-Cell.—This cell (fig. 20) is of unknown authorship, but is

claimed to be convenient when it is desired to keep the water cool in

which any living objects are being examined. It dispenses with the

alum cell, which is an objectionable adjunct, affecting as it does both

illumination and definition. The inner circular cell (open at the top

for the reception of the objects) is distinct from the outer rectangular

cell, but has six minute holes in its circumference. These allow of

a constant interchange between the water in the inner and outer cells,

and that in the latter can of course be supplied at any desired tem-

perature. Unless the holes are very small, there will of course be a

danger of the minuter organisms making their escape into the outer

celir

The cell would seem to be likely to be more useful for lantern
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demonstration (where the heat is often great) than for any other

purpose.

Fig. 20.

Giles' Live-Cell.*—G. M. Giles finds that the main drawbacks of
most cells for the observation of living objects are that they either
leak or are very difScult to clean, and suggests the following form
(figs. 21 and 22) to obviate these defects. Take a stout ground-edged

Fig. 21.

glass slip, and have fitted to it two sheaths of thin brass, about 3/4 in.

wide. These should be made to fit closely, but not so tightly as to
prevent the glass slip from sliding easily through them. To the middle

Fig. 22.

of one end of each sheath is soldered a small brass arm (shaped as in
%• 22), carrying a fine screw on one arm, which, when secured in posi-
tion, projects about 1/4 in. beyond the end of the sheath. A piece
about 1^ in. long, cut off a thin glass slide, and a thick indiarubber

* Sci.-Gossip, 1885, pp. 7-9 (2 figs.).
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ring (those used for Cod's patent soda-water bottles serve excellently)

complete the requirements.

To put the parts together, slip the sheaths, oue on to each cud of

the glass slide, with their two little screw arms i)rojccting towards

each other. Now cut a small piece out of the circumference of the

indiaruhber ring, and place it ou the slide between the sheaths, with

the opening towards one of the long sides of the slide. Place ou the

top of the ring the short piece of glass, aud slide the sheaths towards

each other, till the small screws project over its ends. Then, by
turning down the screws, the ring is compressed between the two
pieces of glass, and a perfectly water-tight cell results. By using rings

of diiierent thickness, cells of every convenient depth may be obtained.

When finished working, the whole can be taken to pieces in an

instant and cleaned. If a well-polished piece of glass, free from

flaws, be chosen for the upper plate, its thickness will not be found

to interfere very materially with the performance of any power

below 1/2 in.

Jung's Compressorium.*—During some histological investigations

on Hydra, &c., H. Jung was often obliged, in order to isolate the

Fio. 23

Jftyi^y^ZuL

cells, tissues, &c., to adopt the process of " beating." This, however,

he found an exceedingly tiresome process, -especially when it has to be

* Zeitschr. f. Wiss. Mikr., i. (188i) pp. 248-50 (1 fig.).
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carried on for hours with perhaps the handle of a dissecting needle,

and the ordinary compressors being unsuitable for the purpose, he
therefore devised the form shown in fig. 23.

The plate A is attached to the stage by the catch n and two
screws S S. On this plate is a double lever, one arm of which has a

movable ring E and adjusting screw St, and the other the knob K.
The two levers are so connected with the bent piece C that when K
is pressed down the ring E is also pressed towards the stage-plate.

Conversely an upward movement of the knob, produced by the spring

F, raises the ring again. The screw Si regulates the extent of

movement of the end of the lever.

To use the apparatus the screw St is adjusted so that the ring lies

nearly close to the large and thick cover-glass of the preparation, and

Si is turned so that the lever can move but very slightly. The object

is then focused, and by quick and continuous movement of the knob
and the changing pressure on the cover-glass thus produced, tissues

(after maceration) can be easily disassociated without danger of being
destroyed. The object can also be continually watched with powers
up to 600, and all the changes noted. When the cells are isolated

they can be seen (by a slower movement of the lever) to move about
in all directions, so that they can be observed from all sides.

If it is desired to press the object, Sj is loosened and St screwed
down as far as necessary, and the apparatus can then be used as an
ordinary compressor.

Viguier's Compressorium.*—C. Viguier points out that whilst

the compressors in common use enable us to study objects under
favourable conditions, which it would be very difficult, if not im-

FiG. 24.

possible, to do without them, yet, on the other hand, the objects
are almost always destroyed, it being but very exceptionally that a
compressed object can be preserved as a permanent preparation, so as
to resemble what has been seen in the compressor, and the evil is

* Arch. Zool. Exper, et Gen., ii. (1884) pp. xii.-xvi. (5 figs.).
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still greater when there is only a very limited number or even only
one specimen of an object.

Dr. Viguicr's new form is intended to remove this inconvenience.

It has no fixed glass plates, the ordinary slide and cover-glass being
used. When the observation is over, the preparation is withdrawn
just as it has been seen, and drawn or photographed or subjected to

reagents, and definitively preserved. The management of the instru-

ment is, moreover, very simple.

The compressor is shown in figs. 24 and 25, and it will be seen

that for the motion of the upper plate the slow-movement screw is

Fig. 25.

used which is found in so many Continental Microscopes and in

Moulinie's compressor, the directing pivot / of the latter being, how-
ever, much longer, and placed on the side furthest from the glasses.

The important point claimed by the author is the adjustment and
removal of the glasses.

The bar which turns on a is opened, and the slide g is introduced

(resting in a deep groove of the lower plate), its ujjper surface being
entirely free except at the ends, where are four springs r and r' to

keep it in its place. Two of these are attached to the movable bar a,

which is closed after the introduction of the slide.

To fix the cover-glass, take the copper wire which has a little ball

Fig. 26.

as a reservoir of heat (fig. 26), and slightly warm it over the spirit-

lamp, and place a very little drop of paraffin under the four arms e of the
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upper plate, which will take cover-glasses of 18-22 mm. The arms are

flattened underneath and well adjusted in one plane. The thin glass

is then put exactly in its place, which is indicated by two marks. By
the screw the upper plate is lowered until the four drops of paraffin

are in contact with the cover-glass and even press a little on it.

The four-pronged wire (fig. 26) is then heated slightly and put on the

ends of the four arms, which are thus all heated simultaneously ; the

paraffin melts, and as soon as the wire is raised the thin glass is found

to be firmly attached by its four corners. The oblique position of the

arms e enables the strongest objectives to be focused over almost

the whole surface of the cover-glass.

When the observation is completed it is important to keep the

cover-glass exactly in the position which it occupied relative to

the slide and to free it from the arms e. Owing to its double curve the

bent wire enables some warm paraffin to be conveyed along the edges of

the cover-glass corresponding with the long sides of the slide, and the

cover-glass is thus firmly fixed. To free the points, the four-pronged

wire has only to be again heated and applied to them whilst releasing

the screw. There is then nothing further to be done, to withdraw the

preparation, than to open a. The preparation is still open on two
sides, and the necessary reagents can be applied.

" Akakia."—The Diatomescope.
[Objects to the non-coincidence of the axes of the two lenses and the want

of coning of the settings, and questions the necessity of the diaphragm.
And see post]

Engl. Mech., XL. (1884) pp. 281-2.

American Society of Microscopists, photograph of members of, taken at

Kochester, N.Y. Amer. Mon. Micr. Journ., V. (1884) p. 219.

„ „ „ Rochester meeting of.

[Comments by the ' National Druggist ' on the remarks of the ' Amer. Mon.
Micr. Journ.' and ' The Microscope.']

Tlie Microscope, IV. (1884) p. 273.

)) )> )»

[Commendation of the " working-session " at the Rochester Meeting.]
Micr. Bulletin, I. (1884) p. 52.

B.Sc.—Microscopic.
[Recommendation, on the authority of Waldeger and Recklinghausen, to

" always stick to the A eye-piece, otherwise you will hurt your sight."]

Engl. Mech., XL. (1885) p. 414.
Beck's and Bulloch's Microscope Lamps.

[Beck's, cf. Vol. IV. (1884) p. 628 ; Bulloch's, supra, p. 133.]

Amer. Mon. Micr. Journ., IV. (1884) pp. 203-5 (2 figs.).

Blackburn, W.—See Dippel, L.

Beadbiikt, W.—The Achromatic Object-glass. XXXVIL-XLIII.
Engl. Mech., XL. (1884-5) pp. 277-8, 294-5 (3 figs.), 814-5 (13 figs.),

334-5, 358-60 (7 figs.), 401-2, 445 (2 figs.).

Brunn, a. v.—Der Westien'sche Universalloupenhalter. (The Westien Universal
Lens-holder.) IPost.']

Arch. f. Mikr. Anat, XXIV. (1884) pp. 470-1 (1 fig.).

Bulloch's Microscope Lamp, see Beck's.
Chester Society of Natural Science.—A Short Handbook of Natural History for

use at the Annual Conversaziones and other Meetings of the Society.
[Useful for the scientific arrangement of Zoological and Botanical objects

at soire'es, &c.]

28 pp., Svo, Chester, 18S4.
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ChiusoU, V.—Die Vcrgrosserung der dioptrisclicn Apparate. (Tlie Amplification

of Dioptric Apparatus.) Translated, and witli a note, by G. Fischer. [Z'osi.]

Zeitschr.f. Wiss. J/Mr., I. (1884) pp. 558-GO,

from Rev. Scicntijique, IV. (1884) p. G2.

CoMPTON, B.—Microscopic Illumination.

[Inquiry for a gradually adju.stable stop for the condenser, like the iris

diaphragm.]
Engl. Mcc/i., XL. (1885) p. 475.

Ci'RTiES, T.—[Remarks on the R. Microscopical Society and its Journal ]

JiAtrn. of MicroHop!/, IV. (188')) pp. 51-2.

D., E. T.—Graphic Microscopy. XII. Eggs of Mottled Umber Moth {HyUniia

defoUaria). XIII. The Red Water-Mite {Eyltiis cxtcmhusi).

Sci.-Gossip, 1884, p. 265 (1 pi.), 1885, pp. 1-2 (1 pi.).

[Davis, G. E.]—Our suspended publication.

[" No sooner i.s one month's number out than the worry of the next com-
" mences. Few people are awiirc of the vast amount of work required to

" keep even a small journal like this in motion." In our own case, we
should be very well contented if the " worry of the next number " only

commenced when the preceding number was out.

—

Ed. J.K.IM.S.]

Micr. News, IV. (KS84) p. 304.

Davison, J.

—

Naiicula cuspidata as a test-object.

[Transverse strias can be shown by a good 1/4 in. object-glass, but a good
1/8 fails to show any lungitudinal strife. With a good 1/16 and careful

illumination, however, both sets of striae can be si en. The donble set of

striae is much easier shown when the frustules are mounted dry or in

media less transparent than balsam, such as styrax.]

Sci.-Gosslp, 1884, p. 276.

DipPEL, L.—(Jrundziige der allgemeinen Mikroskopie. (Outlines of General
Microscopy.)

[Abridgment of his " Handbook.'"]

xiv. and 524 pp. (245 figs, and 1 pi.), 8vo, Braunschweig, 1885.

„ „ Endomersions-Objtctive. (Endomersion Objectives.) {^Post.']

Zeitschr.f. Wiss. Mikr., I. (1884) pp. 485-90(2 figs.).

Dippel, L.—The use of polarized ligbt in vegetable histology.

[Transl. by W. Blackburn of article noted Vol. IV. (1884) p. 482. Pos<.]

Micr. News, IV. (1884) pp. 291-7 (5 figs.)

Elsner, F.—Mikroskopischcr Atlas. (Microscopical Atlas.) Part V. 6 pp. and
2 pis. of 30 photo-micrographs.

[Contains Flour and Starch preparations.] 4to, Halle a. S. 1885.

Ermengem, E. van.—
[Observations on Dr. van Heurck's note on Amphiplnira peUndda. Infra.']

Bull Soc. Bel;,. Micr., XI. (1884) pp. 67-71.

Errera, L.— Deux questions de terminologie. (Two questions of terminology.)

[Proposal (1) to substitute lame and lamelle for porte-oijct and couvre-objet

;

(2) to use micri^n in place of micromillimetrc. The second adopted but the

first not adopted by the Society for the present.]

Bull. Soc. Behj. Micr., X. (1884) pp. 217-20 ; XI. (1884) pp. 36-8.

EwELL, M. D.—Identification of Blood Corpu.scles.

[Suggestion that writers should state what objectives, eye-pieces, length of

tubes, stage or eye-piece micrometers they use.]

The Microscope, IV. (1884) pp. 241-2.

F., W.—The Diatomcscope.
[Calls attention to Nachet's " Eclairage a fond noir." Also gives the note

supra, p. 128.] Engl. Mcch., XL. (1884) p. 321.

F.R.M.S.—Illumination for a Microscope. [^Suj)ra, p. 132.]

Engl. Mech., XL. (1884) p. 299.

Fischer, G.—See Chinsoli, V.

,, „ See Guelihardt, A.
Flesch, M.—Ueber einige Versuche niit elektrischem Gliili- und Bogen-Licht.

(On some experiments with incandescent and arc electric lights.) [Post."]

Zeitschr.f Wiss. Mikr., I. (1884) pp. 561-3.
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FoL, H.—Lehrbuch der vergleichenden mikroskopischen Anatomie mit Ein-

schluss der vergleichenden Histologie und Histogenie. (Compendium of

comparative microscopical Anatomy, including comparative Histology and
Histogeuy.) Part I. Microscopical-Anatomical Technics.

208 pp. (84 figs.), 8vo, Leipzig, 1884.

Feancotte, p.—Marqueui' trayant un cercle sur la lamelle pour reti'oiiver facile-

ment un lieu determine a une preparation. Finder. (Marker for making a cii-cle

on the cover-glass to readily find a given place in a preparation. Finder.)

[Post.'] Bull. Soc. Belg. Micr., XI. (1884) pp. 48-50.

Fritsch.—Optical Phenomena. [Post.] Nature, XXXI. (1885) p. 212.

Gaebini, a.—Manuale per la Technica moderna del Microscopio nolle Osserva-
zioni zoologiche, istologiche ed anatomiche. (Manual of the modern technic

of the Microtcope in zoological, histological, and anatomical observations.)

[Same as Vol. IV. (1884) p. 993. Contains a chapter on the Microscope
and mode of using it, pp. 15-28 (9 figs.).]

208 pp. and 9 pis., 8vo, Verona, 1885.

Geoege, C. F.—Presidential Address to Postal ^licroscopical Society. [Mites.]
Journ. of Microscopy, IV. (1885) pp. 1-5.

Giles, G. M.—Description of a convenient form of live-cell for observation with
the Microscope, and of an inexpensive Microtome. \_Supra., p. 135.]

Sci.-Gossip (1885) pp. 7-9 (4 figs.).

GiLTAiJ, E.—Inleiding tot het Gebruik van den Microscop. (Introduction to

the use of the Microscope.) xii. and 254 pp. (2 pis.), 8vo, Leiden, 1885.

GiLTAY, E.—Ueber die Lage des Brennpunktes reap, der Brennlinie derDoppel-
kugel Oder des Hohlcylinders. (On the position of the focal point or line of

the double sphere or hollow cylinder.)

Zeitschr. f. Wiss. Mikr., I. (1884) pp. 479-85 (1 fig.).

Geiffin, F. W.—Microscopic Objectives.

[General remarks.] Lancet, 22nd November, 1884, p. 942.
Geiffith, E. H.—The "Working Department [of the American Society of

Microscopists. Reasons for refusing to accept the Directorship].

The Microscope, IV. (1884), pp. 242-8 and 253.
Gii^bhardt, A.—Elementare Erkl'arung der Untersuchungen von Gauss und

Listing ilber die Kardinalpunkte der centrirten dioptrischen Systeme.
(Elementary explanation of the investigations of Gauss and Listing on the
cardinal points of centered dioptric systems.) Translated by G. Fischer from
' Ann. d'Oculistique,' Ixxxi.

Central. Ztg. f. Opt. u. Mech., VI. (1885) pp. 4-9, 13-6 (6 figs.).

GuNDLACH, E.—Magnifying power. \_Post.']

Amer. Mon. Micr. Journ., V. (1884) pp. 205-6.

„ „ Aperture and Working Distance. \_Post.']

The Microscope, IV. (1884) pp. 246-8.
Hepwoeth, T. 0.—The Magic Lantern and its Management.

[Contains a chapter on the Lantern Microscope, pp. 61-6.]

viii. and 75 pp. (9 figs.), 8vo, London, 1885.
Hetjeck, H. van.—Note sur la re'solution en perles de VAmpUpleura pellucida

Kutz. et sur la nature re'elle des stries des Diatomees. (Note on the resolution
of Amp)hipjleura jyellucida Kutz. into " beads," and on the true nature of the
striae of the Diatomacese.)

[Nearly the same as given in this Journal, IV. (1884) p. 971.]
Bull. Soc. Belg. Micr., XI. (1884) pp. 63-7.

„ „ The Diatomescope. True nature of the strife of diatoms.
[Supra, p. 129.] IJngl. Mech., XL. (1884) p. 365.

„ „ The Diatomescope.
[Reply to E. M. Nelson, infra. It will, he considers, render much service
with Continental small Microscopes to which a condenser cannot be
adapted and which have mirrors with insufficient movements.]

Engl. Mech., XL. (1885) pp. 452-3.
HiEST, G. D.—Increase of angular aperture obtained by screwing the collar of

Zeiss's 1/8 water-immersion objective to its utmost, and using 1 of glycerin
to 2 of water for the immersion fluid.

Journ. and Proc. Roy. Soc. N. S. Wales, XVII. (for 1883) p. 262.
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[HiTCUcocK, K.]—Some general remarks.
Aiticr. Mon. Micr. Journ., V. (1884) pp. 212-3.

„ „ Choosing objectives. IPost.'] Ibid., p. 214.

„ „ Microscopical Societies. lPost.'\ Ibid., pp. 215-7, 237-8.

„ „ ScliriSricr's Camera Lucida.

[" While commending this instrument in the highest terms, it is hut fair to

say that owing to tlie considerable distance tho light has to travel through

it from the eye-lens, it can only be used with oculars of low power, having
a long focus back of the eye-lens. Otherwise the rays come to a focus

within the prism or at hast do not reach the point K far enough above

the prism to aflbrd a sufficiently large fifld of view." " No such ol>jection

applies to the camera lucida of Gruuow, which is the only one comparable
with it.'']

IbkL, p. 221 (1 fig.).

„ „ Postal Club Boxes.

[Kemarbs on J. Kruttschnitt's theory of the fertilization of the ovule.]

Ibid., pp. 234-5.

„ „ Concerning Microscopes.

[Criticism of J. S. Kingsley's article, cf. this Journal, IV. p. 975. His list

of names is too small and far from comprehensive.]
Ibid., pp. 236-7.

„ „ Discontinuance of the ' Microscopical News.' Ibid., p. 239.

\_Hitchcoch, /?.]—Electric light for the Microscope.

[Abstract of S. T. Stein's paper, supra, p. 466.] Ibid., pp. 222-4 (4 figs.).

" Invicta."—Microscope.

[Reply to inquiry for infernal diameter and standard length of a full-sized

English Microscope body-tube, and recommendation not to use a 10 in.

tube. " A very well known and respected maker .... most kindly and
liberally gave me advice that was simply invaluable. . . .

' Don't make
your tube more than 8i in. lung, and shorter than that preferably.' "]

Engl. 3fcch., XL. (1885) p. 392.

Jannettaz, E.—Les Roches, description et analyse au Microscope de leurs

elements mine'ralogiques et de leur structure. (Rocks, descri{)tion and micro-

scopical analysis of their mineralogical elements and structure.)

[Contains a section on Polarizing Microscopes, pp. 112-7 (2 figs.)]

2nd ed., xii. and 480 pp., 215 figs, and 2 majjs, 8vo, Paris, 1884.

JosErH, R. E.—Incandescent Lamps for Surgical and Microscopical purposes.

[Quotes Mr. Steam's paper, III. (1888) p. 29.]

Tram, and Proc. Roy. Soc. Victoria, XX. (1884) pp. 84-7.

K.—The Phenomenon of Multiple Image.
[Has observed multiple images in diatoms, Triccratium favus. This

phenomenon is well known in England. See this Journal, I. (1881) p. 555.]

The Microscope, IV. (1884; p. 272.

L., R.—Paul Miiller's Insectenfanger mit Lupe. (Paul Miiller's insect-catcher

with lens.)

[See this Journal, IV. (1884) p. 632, and post."]

Entomol. Nachr., X. (1884) p. 52.

Landolt, T.—Natriumlampe fUr Polarisationsapparate. (Sodium lamp for

polarisation apparatus.)
Zeitschr.f. Instrumentenk., IV. (1884) p. 390 (1 fig.).

Latham, V. A.—The Microscope and how to use it. I.

[Gives " some of the best methods for the preparation and mounting of

microscopic objects," preceded by brief remarks on the Microscope and

accessories.]

Journ. of Microscopy., IV. (1885) pp. 22-34.
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Lehmann, O.—Ueber eine vereinfachte Construction des Krystallisations-
Mikroskops, (On a simplified construction of the Crystallisation Microscope.)

\_Supra, p. 117.]
Zeitschr. /. Instrumentenk., TV. (1884) pp. 369-76) (4 figs.).

Malley, a. 0.—Illumination for a Microscope. IPost.^

Engl. Mech., XL. (1884) p. 299.

Manchester Microscopical Society, presentation of Microscopes to, by Members.
Micr. News, IV. (1884) p. 303.

Manton, W. p.—Beginnings with the Microscope: a working handbook con-
taining simple instructions in the art and method of using the Microscope and
preparing objects for examination. 73 pp. 8vo, Boston, 1884.

Microscope is always ready.
[" A consideration that greatly recommends the use of the Microscope is

the fact that it is never too cold or hot, too dry or wet, too cloudy or bright
for work."]

The Microscope, IV. (1884) p. 279.
Holler, J.—C. Eeichert's Neues Praparirmikroskop.

[Abstract of note, IV. (1884) p. 613.]

Zeitschr. f. Instrumentenk., V. (1885) p. SO.
Nelson, E. M.—Microscopic.

[Keply to five questions by " Al. Fard," p. 198.]

Engl. Mech., XL. (1884) pp. 239-40.

„ „ The Diatomescope. Ibid., p. 282.

„ „ Illumination for the Microscope. IV. \_Post.']

Ibid., p. 282 (6 figs.).

„ „ Beetle's eye as a lens.

[Directions for seeing the images of objects in beetle's eyes.] Ibid., p. 327,

„ „ Optical Kecords.
[" It is a well-known fact that the great strides taken in the improvement

of the Microscope during the past twenty years have beea in a great
measure due to diatom maniacs, who by purchasing glasses warranted to
resolve such and such diatoms, stimulated the makers not only to increase
the aperture of their lenses, but also to improve the instrument, apparatus,
and mounting material Believing, as I do, that the literature
of the resolution of test objects has had a material influence in the
improvement of the Microscope, I see no reason why a similar kind of
literature should not also prove beneficial to the telescope."]

Ibid. (1885) pp. 383-4.

„ „ The Diatomescope.
[Challenges the validity of Dr. Van Heurck's statement, supra, p. 129, that

it has "answered very well as an oblique condenser," and considers that
the result he obtained " is eminently unfavourable to the Diatomescope."]

Ibid., p. 410 (1 fig.).

Obituary.

[Discontinuance of ' Science Eecord ' and ' Microscopical News.']
Micr. Bulletin, I. (1884) p. 49.

Osborne, Lobd S. G.—The Diatomescope.
[Reply to "Akakia," supra, that he found it better practically not to

adjust the two lenses in the same axis.]

Engl. Mech., XL. (1884) p. 299.
Osborne's Diatomescope.

[Cf. Vol. IV. (1884) p. 961.] Sci.-Gossip (1884) p. 276-7.
P., T.—Beetle's eye.

[Directions for seeing the images of objects in beetles' eyes.]

Engl. Mech., XL. (1884) pp. 327-8 (1 fig.).

Penny, W. G.—On the correction of colour aberration when lenses are in
contact. Engl. Mech., XL. (1885) pp. 474-5,

Eayleigh, Loed.—Optics, Geometrical.
[Contains a note on the " resolving power of optical instruments."]

Ency. Britannica, 9th ed., XVII. (1884) pp. 798-807 (16 figs.).
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Richmond Athenteum, opening of Microscopical Section in connection with.

ErujI. Mech., XL. (1884) p. 297.

S., J. T.—Rcetlo's eye as a lens.

[Dirictions for exhibiting the image tlirougli a beetle's eye.]

Engl. Mech., XL. (1884) p. .372.

Slack, H. J.—Pleasant Hours with the Microscope.

[On the selection of a Microscope.]
Knowledge, VI. (1884) pp. 476-7 (1 fig.).

Slingo, W.—Photographic Recreations.

[Contnir.s a note on faking photo-micrographs and exhibiting them with a

Lantern Microscope.]
Knoirledje, VI. (1884) pp. 485-7 (4 figs.).

Stowell, C. H.—The Student's IManual of Histology.

3rd ed., 370 pp., 178 tigs., 8vo, Ann Arbor, 1884.

Stowell, C. H. and L. R.—Our Journal for 1885.

The Microscope, IV. (1884) p. 278 (and p. 279).

Strasbvrger, E.—Das klcine Botanischo Practicum fur Anfanger. (The
small ' Botauisclies Practicum " for be>j;inncrs.)

[Abridged edition of the larger work, see IV. (18S4) p. G33.]

viii. and 285 pp., 114 figs., 8vo, Jena, 1884.

Thompson, W. J.—The Microscope for Class-room Demonstration. ^Post.']

Science, IV. (1884) pp. 540-1 (1 fig.).

VOGEL, J.—Das Mikroskop und die wissenschaftlichen Methoden dcr Mikro-

skopischen Untersuchung in ihrer verschiedenen Anwendung. (The
Microscope and the scientific methods of microscopical investigation in their

dififercnt applications.) 4th ed. by O. Zacharias.

8vo, Leipzig, 1884.

VoRCE, C. M.—Multiplying drawings. [Pos^]
Amci: Man. Micr. Joun., V. (1884) pp. 207-8.

Waldeyer [W.]—
[Exhibition to Berlin Physiological Society of a " Microsoope-stand which

he found very practicable, both for the ease and security with which it

enabled a Microscope to be turned in every direction, and for tlie way in

which it allowed the use of any system of lenses. (Apparently the

Westieu Universal Lens-holder, supra.)'\

N.tturc, XXXI. (1885) p. 212.

Wallich, G. C.—A new form of Condenser for the Microscope.

[Statement of the advantages of his condenser. Cf. IV. (1884) p. 962 and

supra, p. 127.1
Engl. Mech., XL. (1884) p. 320.

,, „ Dr. Wallieh's Condenser.

[Statement as to Mr. Swift's Cone Condenser.] J'jtd. (1885) p. 474.

Ward, P.—Illumination for a aiicroscoi>e.

[Preliminary announcement of his " Anti-thermic Illuminator."]

Em/l. Mech., XL. (1884) p. 299.

Weyenbergh, H.—Catalogo del laboratorio y gabinete de histologia de la

Universidad Nacional en Cordoba. (Catalogue of the laboratory and cabinet

of histology of the National University at Cordova.)
60 pp.. 8vo, Cordoba, 1883.

Wilkie, F. B.—The Great Inventions : their history, from the earliest period to

the present. Their intluence on civilization, accompanied by sketches of lives

of the principal Invc^ntors ; their labors, their hardships, and their triumphs.

[Chap. XI. The Microscope and the Telescope, pp. 143-73.]

687 pp. (figs.y, 8vo, Philadelphia and Chicago, 1883.

Wright, L.—The Lantern Microscoiie.

[As to his exhibition of it at the R. Micr. Soc. and Quekett Micr. Club.

Also as to a 1/4 or 1/5 in. for it, and as to showing diatoms.]

Engl. Mech., XL. (1884) pp. 299-300.
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Year-Book of the Scientific and Learned Societies of Great Britain and Ireland,

giving an account of their origin, constitution, and working. Compiled from

official sources. With appendix comprising a list of the leading Scientific

Societies throughout the World. 1st Annual Issue.

[R. Micr. Soc. p. 67.] vi. and 226 pp., 8vo, London, 1884.

Z.—Neues Polarisations-Prisma von E. Bertrand.

[Abstract (with remarks) of note, Vol. IV. (1884) p. 965. Cf. also supra,

p. 133.]
Zeitsohr. f. Inslruinentenk., V. (1885) pp. 30-1.

Zachaeias, O.—See Vogel, J.

&. Collecting, Mounting and Examining Objects, &c.

Hardy's Collecting-bottle.—Mr. T. Curties has improved this

bottle by replacing the indiarubber strips forming the sides of the

bottle by glass, it being difficult to cement the indiarubber with

sufficient firmness to the glass.

Sahnon's Culture-tube.*—The culture-tube of Dr. D. E. Salmon
consists of a test-tube-like body or reservoir, of rather heavy glass,

about 4 to 5 in. in length and 3/4 in. in internal diameter. Over
the top of this reservoir a second hollow piece or cap is fitted. Its

internal surface is ground to fit snugly over the ground external

surface of the upper end of the reservoir, thus forming a ground-joint

union. This cap, about 2|^ in. long, abruptly contracts near its

middle into a narrow tube with an internal diameter of about 3/8 in.

The third piece, or ventilating tube, is like an inverted U, one limb
being about 3 in. long, and 1^ in. longer than the limb, which fits by
means of a ground joint over the narrow tube of the cap. The longer,

free limb of the ventilating tube lodges a plug of glass-wool from
1^ to 2 in. long. The limbs of the ventilating tube are about 1 in.

apart.

The culture-liquid is introduced by removing the cap, which
brings with it the ventilating tube, and it is sterilized in the tube.

The liquid is inoculated by removing the ventilating tube only. To
prevent the ground joints from sticking too firmly, a little sublimated
vaseline is introduced between the surfaces of the joint.

The pipette, used to introduce a drop of fluid containing bacteria,

consists of an ordinary glass tube about 1/4 in. in diameter and 2 to

8 in. long, one end of which is drawn out into a very fine, almost
capillary tube, which must be long enough to easily reach the bottom
of the reservoir when introduced through the narrow tube of the cap.
A plug of glass-wool occupies the other end, which is closed by a
rubber ball.

The method of inoculating the culture-liquid is briefly as
follows :

—

The pipette is first thoroughly sterilized by flaming every portion
of it from the tip of the capillary tube to near the rubber bulb, until
the contained air is subjected to a temperature of at least 150*^ C. It
is usual to bring it to a dull red heat, avoiding the contingency of
melting the capillary tube. It is hung with the rubber bulb up to

avoid its capillary portion coming in contact with anything while

* Amer. Mon. Micr. Jom-ii., v. (1884) pp. 185-7.

Ser. 2.—Vol. V. L
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cooling. When sufficiently cool the capillary portion is again drawn
once or twice through the flame to destroy any particles that may
have become attached meanwhile. The ventilator of the culture-tube,

containing the bacteria to be sowni, is flamed and removed and the

narrow tube of the cap flamed, the rubber bulb slightly compressed,

and the pipette introduced, a few drops drawn up, the pipette slowly

withdrawn, the cap flamed again, and the ventilator replaced. The
cap of the fresh tube is now flamed before and after removing the

ventilator, the jupette introduced, a drop allowed to fall into the

culture-liquid, the pipette removed, the narrow tube of the cap again

flamed, and the ventilator replaced. When the source of the bacteria

is an exudate, or the flow of the animal body, various methods are in

use. The method above given may, however, be employed in most
cases.

The reservoir may be variously modified. A flask-shaped body
may be used for cultures that require an abundance of air, but the

test-tube form will serve nearly all purposes. It enables the nature

of the opacity in the liquid to be readily determined, while the

earliest traces of a membrane or a deposit are more easily detected

than with a broad body and a flat bottom.

The culture-tube recommends itself as a simple, very neat appa-

ratus, readily filled, sterilized, and inoculated. It dispenses with the

troublesome and dangerous expedients of disturbing cotton plugs,

and of tying down various air-filtering materials. It is easily cleaned,

and hence may be used over and over again, the original cost of the

tube being in this way reduced to a minimum in the end. It does

not break readily, nor are there any sharp or jagged edges to be

feared in the manipulation of dangerous cultures. It is very compact,

and occupies but very little space in a thermostat. Finally, the

chances of contamination through the air during the process of

inoculation are practically of no account.

Collecting Microscopic Algae.*—An anonymous correspondent,

referring to a suggestion for placing slides back to back and then

suspending them from hoops in ponds, proposes a modification of

this plan by taking waxed paper (from cakes of soap) and punching
holes slightly smaller than the largest covers, then wrapping the

paper about the slides in such a way as to bring the holes in the

middle on each side. On suspending the slides, growths are secured

on a space a little smaller than the covers, and good mounts can bo

obtained. Another suggestion is to take a slide with a spot of

growing forms upon it, sui-rouud it with a cleft ring, as in Hardy's

vivarium, bind on another slip, and the little world is ready for

observation.

Preparations of the Central Nervous System for Projection.t—

L. Edinger points out how much preferable actual sections of the

central nervous system are for students as compared with diagrams.

Hitherto, however, it has been very difiicult to show them, for being

* Amer. Mon. Micr. Journ., v. (1884) p. 200.

t Zeitschr. f. Wiss. Mikr., i. (1884) pp. 250-1.
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mostly very large prej)arations a small diaptragm cannot be used
and hence there is too much light, which drowns the images. Stained

preparations in balsam are for the most part unsuitable, and glycerin

preparations must be very thin, and are therefore difficult to make of

the necessary size. The difficulty may, however, be got rid of by
placing the sections direct from the microtome in a solution of nitric

acid 1 part, water 15 parts, and there leaving them until they are

a dazzling white. They should then be mounted in glycerin without
previous washing. Thus prepared the sections, even though not
very thin, are not only in an admirable condition for the Sciopticon,

but in the case of microscopic or low-power examinations, will be
found to give sharper images than by any process hitherto known.

The author has also found the Sciopticon useful as a means of

drawing large sections under low powers. For this purpose the
nitric acid preparations are very suitable, as all the details are thrown
on the drawing-paper with marvellous clearness.

Treatment of the Ova and Embryos of the Aphides.*—E.
Witlaczil publishes a lengthy paper on the development of the
Aphides, and gives the following information on methods :

—

The embryos of the viviparous aphides were examined in a weak
salt solution (1^ per cent.), in which they live for about an hour.
The ovaries contain embryos in different stages of development, and
have to be isolated for study.

The early stages in the development of the ova may be studied to

advantage after treatment with hydrochloric acid (3 per cent.) or
acetic acid, as these reagents partially dissolve the yolk elements and
thus render the preparation more transparent. The later stages, on
the contrary, are rendered more opaque by the same treatment.

Preparing Echinorhynclii.—In the paper by A. Safftigen already
noted,| the following methods of preparation are described;

—

It is a very difficult matter to kill EcIiinorJiyncM instantly. This
cannot be done either with corrosive sublimate or strong osmic acid,

even after preliminary treatment with tobacco smoke or chloroform.
Thus treated, they contract strongly, and remain so after death.

Much the best results are obtained by killing gradually with • 1

per cent, osmic acid, in which they contract during the first hours, but
stretch out again and die fully extended. This method causes slight
swelling, but does not seriously injure the object for histological
investigation. In specimens left for twenty-four hours in the osmic
acid, it is easy to isolate under the dissecting Microscope the subcuti-
cula and the two layers of muscle-fibres (circular and longitudinal).
For the study of the internal organs, the EcMnorhyncM should be cut
open immediately after death and transferred to a O'Ol per cent
solution of osmic acid. The preservation of specimens thus treated
may be accomplished in the following manner:—After carefully

* Zeitschr. f. Wiss. Zool., xl. (1884) pp. 559-696 (7 pis.). Abstract, supra,
p. 53.

t Morphol. Jahrbuch, x. (1884) pp. 120-71 (4 pis.). See this Journal, iv.

(1884) p. 897.
V

^
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washing away the osiiiic acid, place the objectH iu a very dilute solution

of potassic acetate iu au ojjcu vessel, and leave them for two or three

days, during which much of the solution evaporates. Finally, transfer

to a saturated solution in order to clarify so far as possible. Very
beautiful preparations are said to be thus obtained.

The course of the nerves may be easily traced in specimens that

have lain several days in 1 per cent, formic acid. The tissues swell

up strongly and become quite transparent, so that tlie nerves can

be seen. If the muscular layers be separated from the subcuticula

in specimens thus treated, and then stained in gold chloride, the

lateral nerve-trunks may be clearly shown. For the histological

study of the nerves, the Echhiorhjnchi should be treated with chromic
acid and then stained deeply with borax-carmine.

Chromic acid preparations are also best for the study of the subcu-

ticula. Echinorhynchi live for days in a 0*1 per cent, solution of

chromic acid, but eventually die in a fully extended condition. Such
preparations, after treatment with alcohol, may be coloured at once

;

or, after washing a day or more in running water, exposed to the action

of osmic acid, and then coloured in borax-carmine.

For the study of the sexual organs, a very dilute picro-sulphuric

carmine, which according to Saflftigcn is the best staining fluid, must
be allowed to act a long time (often one or more days) ; after a deep
stain has been taken the prejiaration should be partially discoloured

by the use of hydrochloric acid in the ordinary way.*

Action of Light on Objects hardened in Chromic Acid.f—Dr. H.
Virchow shows that in tissues hardened in chromic acid, if subsequently

placed in alcohol, a precipitation takes place, in the presence of light,

of destructive secondary products of chemico-physical action. Part of

the tissues is dissolved and thrown down as a fine brown granulation.

In the dark, this result is avoided, as also when the tissue is first

dehydrated before placing it in (absolute) alcohol in the presence of

light.

Haacke's Dehydrating Apparatus.^—Dr. W. Haacke has devised

the apparatus shown in fig. 27 for dehydrating objects so as to avoid

tlie tedious process of placing them first in weak and afterwards in

stronger and stronger alcohol.

It consists of a glass vessel 50 cm. high and 25 cm. in diameter,

with a tap at the bottom and a top fitting air-tight, having one

central and eight (smaller) peripheral apertures. These are closed

by the tubes shown in the figure, also fitting air-tight (but easily

removable), the lower end being drawn into a capillary point and the

upper widened out to 5 cm. in diameter, and having a closely-fitting

glass stopper. The tubes extend 25 cm. into the glass vessel and

stand up 10 cm. above it. They should be thick and have a lumen
of at least 1/2 cm. The central one should hold 100 c.cm. and the

• See Amer. Naturalist, xviii. (1884) p. 1291.

t Arch. f. Mikr. Anat., xxiv. (1884) pp. 117-19.

X Zool. Anzeig., vii. (1884) pp. 252-U (1 fig.).
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Fig. 27.

others 50 c.cm. The large vessel is to be filled with absolute alcohol

and the tubes with distilled water (or alcohol of different strengths)

and the preparation dropped in the latter (or

attached to the hooks on the stoppers). An
exchange then takes place between the alcohol

and the water, the latter falling to the bottom
of the vessel and absolute alcohol replacing it

in the tubes. From time to time the dilute

alcohol at the bottom of the vessel can be drawn
off through the tap, first taking out the stopper

in the cover. "When the alcohol has sunk to

the level of the points of the tubes the vessel

should be filled up again through a funnel

reaching half-way down and having a bent

point. By regulating the sizes of the apertures

at the bottom of the tubes the time required

for the exchange of the alcohol and the water

can be varied— from several days to a few
hours—so as to suit all requirements. The
tubes should be numbered and a table made showing their different

periods.

Imbedding in ParaflEln by means of a Vacuum.*—P. Francotte
has improved on Hoffmann's apparatus described Vol. IV. (1884)
p. 820, which requires for producing the vacuum either a pressure of
water or a very long aspirator. The former is often wanting and the
latter very inconvenient.

Dr. Francotte at first attempted to obviate these inconveniences
by boiling and then cooling ether (which requires only a temperature
of 40°), but he now uses by preference steam. The vessel R (fig. 28)

Fig. 28.

holding about half a litre, has a barometer tube B, which passes into
a vessel of mercury F, and another communicating with the flask P,
containing the melted parafiin, heated by a water bath M. It is

useful though not necessary to interpose a flask N to collect the
steam if it is formed in too great quantity.

The water is boiled by a spirit-lamp and the air escapes by the

* Bull. Soc. Belg. Micr., xi. (1884) pp. 45-8 (1 pi.).
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tube, which is provided with a piuchcock V. Whcu the steam passes

out in a jet, the lamp is removed, V is closed, and the vessel R cooled

slowly by a wet sponge, by which means a vacuum is produced, and
the mercury rises above 70 cm. The air is thus drawn out of the

prejiaration and the parafl&n penetrates. In half an hour the air may
be I'eadmittcd.

Rapid Imbedding.*—In his studies on Limnhis J. S. Kingsley

adopted the following method of imbedding large numbers of speci-

mens at once, thus effecting a considerable saving of time. The same
method is applicable to any easily oriented object.

The embryos were taken from absolute alcohol and transferred to

chloroform and then impregnated with paraffin in the normal way.

When at last they were in pure paraffin they were transferred with a

quantity of paraffin to a flat-bottomed watch-glass, and, the paraffin

being kept in a melted condition, the embryos were arranged in a

symmetrical position, the heads all pointing the same way and con-

siderable space left between them. When arranged, the whole was
allowed to cool, and then each embryo was cut out, together with a

parallelogram of the surrounding paraffin, the longer axis of which
corresponded with the axis of the embryo. The head end was marked,

and then the crystal was slightly warmed, which allowed the little

strips of paraffin to be readily removed. When it was desired to cut

one of the specimens, it was a comparatively easy operation to place it

in any desired position and fasten it by means of a hot needle on the

end of a larger piece which fitted the clamp of the microtome.

The author tried various killing and hardening reagents (Klein-

enberg's fluid, Perenyi's fluid, Miiller's fluid, chromic acid, Merkel's

fluid, corrosive sublimate, and osmic acid), but for sections he had
the best results with the use of alcohol of various gi'ades, beginning

with 50 per cent, and ending with absolute. For surface views

nothing excels osmic acid used for about ten minutes in a ' 1 per

cent, solution.

Caldwell's Automatic Microtome.— Mr. W. II. Caldwell's very
novel and ingenious instrument has effected a revolution in the art of

section-cutting, especially where it is desired to cut a very large

number of sections of equal thickness in a very short time, and to

insure their arrangement in tlieir proper consecutive order and A\'ith

the same side upwards. It may be easily made to deliver in one
continiious ribbon sections at the rate of 100 per minute, and when
driven by means of a motor, such as the water-motor used for it at

Cambridge, more than double this number can be obtained.

The general form of the instrument, which is supported on a

heavy iron frame 3G in. long, 8 in, wide, and 11 in. high, resting on four

feet, is shown in fig. 29, the object-holder with its carrier (in enlarged

view) at fig. 30, and the top plate of the microtome, with object, knife,

and belt, at fig. 31.

The carrier, with the object, moves backwards and forwards be-

neath the razor (any ordinary razor does), whicli remains stationary

* Soieuce Record, ii. (1884) p. 2G9.
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in the clamp in which it is fixed (figs. 29 and 31). The carrier is pulled

forwards by the action of a roller fixed eccentrically to the axis of

the large fly-wheel, and connected with it by the link and cords

shown in fig. 29. It is drawn back again by the strong spring shown
on the left. The extent of its motion is regulated so that the

Fig. do.

surface of the imbedding mass just clears the razor when the carrier is

at its maximum and minimum distance from eitlier end of the frame.

The cylindrical vessel which holds the imbedding mass and object

is slipped into a tube or

Fig. 31. socket, in a cross-piece attached

to two quadrants, arranged so

that the socket may be set at

any angle desired, and clamped
by the vertical screw under-

neath (see fig. 30). This
arrangement is for use when
the object has not been sym-
metrically imbedded. For a

rough adjustment of the object

to the level of the knife the

socket can be slipped up or

down in the cross-piece. For
more acchrate, yet still rapid,

adjustment the entire object-

holder may be raised and
lowered by the large micro-

meter screw. To this screw is attached a ratchet wheel with clicks,

which are controlled by the lower, horizontal, screw (fig. 30), and by

means of which the object is raised automatically. When the clicks
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engage half a tootli the sections will be 2*5 /* (or 1/10,000 in.) in

thickness, a whole tooth 5 /x, and so on.

The great novelty of the instrument, however, consists in the

use of an endless band, 2 in. wide, to receive the sections as

they come from the razor. With proper imbedding material the
sections will adhere to one another and come off the razor in the form
of a ribbon, and as soon as a sufficient length has been cut the end is

picked up by a needle or scalpel and placed on the band which is

just above the razor (see fig. 31). By the arrangement of cords and
rods, shown in fig. 29, the band is adjusted so that at each " throw " of
th€ object-carrier (or turn of the fly-wheel) it is moved forward through
a distance equal to the breadth of the surface which is being cut.

The ribbon of sections consequently travels up the band until the
top is reached, when the sections can be cut off in convenient lengths
for mounting.

The directions for using the instrument issued by its manu-
facturers, the Cambridge Scientific Instrument Co., have been re-

published,* and need not be repeated here. The most important points
insisted upon are the sharpness of the razor and the accurate paral-
lelism of the sides of the imbedding material from which the sections

are cut, so that the ribbon of sections may be quite straight for con-
venient mounting. The Company supply special imbedding material,

so that sections may be satisfactorily cut within a very considerable
range of temperature, obviating the necessity of exactly adjusting
the temperature of the room to the specimen of paraf&n in use, or,

as an alternative, of providing a number of specimens of paraffin with
different melting points.

The ordinary 3x1 slides are not of course large enough for the
ribbons, and slides of double the size (6 in. x 2 in.) are found the
most convenient, with cover-glasses 5 in. x 1^ in. On such a slide
five or six rows of the ribbons may be placed, each row containing
from fifty to one hundred sections or more.

Beck's Automatic Microtome.—At the January meeting of the
Society, Messrs. Beck exhibited a simplified form of the Caldwell micro-
tome, the cost of which is a little over a third only of that of the
original.

The new form has an automatic movement and clamp arrangement
similar to that of the Schanze (jpost), but to this is added the
Caldwell endless band, which is driven by a very simple mechanism,
and which has the special feature of being very readily detached from
the microtome, so as to leave the latter free to be used for ordinary
purposes other than the cutting of series of sections.

The new microtome will, we think, be found a great desideratum
by those who are desirous of having a smaller and less elaborate in-
strument, and it will be illustrated in the April part of the Journal.

Thoma's Microtome.—Prof. E. Thoma sends us some further
notes on this subject, and Herr Jung of Heidelberg the woodcuts.

It often occurs, he says, that in using the microtome, sections of

* Quart. Journ. Micr. Sci., xxiv. (1884) pp. 648-54.
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hardened substances (tiorta, eyes, cftrtilage, substances imbedded in

paraffin, &c.) instead of being even are thicker at one point than at

another, or the sections appear striped, their thickness varying in

steps. He has found that the cause lies in the fact that hard sub-

stances bend the edge of the ordinary knife and that this can bo

prevented by using knives with stronger edges and shorter blade like

E Z in figs. 32—i, which at the same time are cheaper. For convenience

in sharpening the knife a movable handle F is attached to the blade

by the screw r.

The knives should moreover be attached to the microtome in a

different way to that ordinarily adopted. The new holder is also shown
in figs. 32-4. This has two forks O and O' by which it can be fastened

to the carrier Y C of the microtome and clamped by S, the knife being

clamped by v acting on the piece G. Fig. 33 shows the position
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of the holder when the knife is intended to work with the whole
length of its edge (fastened by the fork 0'), for objects of moderate
hardness, and fig. 34 when it stands more transversely to the long axis
of the microtome (fastened by the fork 0), for parafan-imbedded
objects.

For the purpose of stropping the original knives with plane-con-
cave surfaces, a small rod B (fig. 35) is recommended. This rod has a
projection at O which is inserted in a hole near t on the triangular end

Fig. 35.

B TT

face of the knife A. The other end V of the rod is forked and is

fixed to the handle of the knife by the screw s. The rod and screw
are removed before cutting.

The construction of the carriers for the objects has also been
varied according to different requests made by investigators. Fig. 36

Fig

shows one of the new carriers with a clamp somewhat different from
the original form.* This gives a few advantages of a secondary

* See this Journal, iii. (1883) p. 302.
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character over the older form, particularly in avoiding the diflScult

working of tlio screw d in the latter.

A more perfect clamp is that shown in fig, 37, permanently

attached to the sliding carrier. It is also made to fit the ordinary

carrier. Rotation of the si^ecimen on two horizontal axes can be pcr-

FiG. 37.

formed as in the clamp fig. 36. The axis which is parallel to the long
diameter of the microtome is fixed by h. And in the same way h'

will free the axis which works vertical to the former. The screw

/ moves the jaws g of the clamp, to fix the specimen. A is a part of the

carrier and C the micrometer screw which moves it.

Fig. 38 represents a clamp devised by Dr. Meyer, of Naples.

It can be turned round two horizontal axes, and the clamp can be

easily removed from the carrier. The axes of rotation are very near

to the cutting surface, which has certain advantages in adjusting
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the object. Still more exact is the working of the clamp shown in

fig. 39. There is rotation round two horizontal axes, as before,

the position of the clamp being fixed at any given point by the two

Fig. 39.

handles d and d'. The milled heads / and /' produce the rotation by
means of toothed wheels. The jaws ^' are moved by K to fix the

specimen to be cut.

This clamp has received some more recent improvements, which
allow also of a vertical movement of the specimen in the clamp, and
rotation round a vertical axis. It also allows of the use of imbedding
boxes.

The microtome is now made of non-oxidizable bronze.

Herr Jung also provides * a strop of large size for the knives.

The edges of the leather are carried round beneath to obviate the

wrinkling which the tension of the blade usually produces on the sides.

The placing of the knife in a transverse position is found to

prevent to a great extent the curling up of the sections. It also

enables the successive sections to adhere to one another, to form a

continuous ribbon.

Cutting Ribbons of Sections.—M. A. Gravis enumerates f several

conditions which are necessary to the success of this delicate process.

The object must not be too large nor too friable ; the melting-point

of the paraf&n must be chosen with great precision, and the temjjera-

ture of the room must be in a certain relation to that of the melting-

point of the paraffin. A hard paraffin is favourable for the thinnest

sections ; and a soft paraffin facilitates the adherence of the sections

in ribbons. Mr. Harmer reconciles these two opposite advantages by
using as hard a paraffin as the nature of the object permits ; cutting

out of the block of paraffin a small cube containing the object, then

* Bull. Soc. Belg. Micr., x. (1884) pp. 151-2.

t Ibid., pp. 117-9.
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covering one of tlic vertical faces of this cube (the one turned in

the direction of the knife) with a thin coat of soft i)arafHn, which
insures the adherence of the sections to one another by their

edges.

Dr. C. 0. Whitman also points out * that it is important to use a

moderately soft paraffin, which may bo obtained by mixing in proper

proportions soft and hard jiaraffin, and further to give the piece of

paraffin to be cut a rectangular form. The jiiece must then be so placed

in the holder that the side next to the knife is exactly parallel with

the cutting edge. Thus placed, every section lies flat on the blade.

The second section pushes on the first, adhering to its adjoining side
;

the third pushes on the first two, adhering to the second. A whole
ribbon of sections may be cut in this way in a fcAv moments without

danger of losing their serial order. Thus three very important points

arc gained : the sections remain perfectly flat, the cutting may be as

rapid as the hand can move, and the order of the sections is preserved

without trouble to the manipulator. Care must be taken only that

the opposite sides of the paraffin are parallel, otherwise the ribbon

will curve to the right or left and the arrangement of the sections on
the slide be less easily accomplished.

New Application of Haematoxylin.f—E. Heidenhain describes a

process which gives an entirely different stain to that of the ordinary

fluid. The iugi-edients are a 1/2-1 per cent, aqueous solution of

ha3matoxylin and a 1/2-1'per cent, solution of bichromate of potash.

Small pieces of tissue well hardened in alcohol are first placed in

8-10 c.cm. of the former fluid, and after 8-10 liours for the same time

in a nearly equal quantity of the second solution. After they have

taken a black colour throughout, the excess of bichromate of potash is

removed by water. Then follows dehydration by alcohol, imbedding,

&c. The sections must be cut extremely thin.

The nuclei are mostly black, and the tissue-elements a more or

less dark grey or also black, but so that difix^rent elements take an

entirely different shade of grey and arc readily distinguished as if in

an artistically finished woodcut. In epithelial tissue the outlines of

the cells are extremely sharp. In the separate cells the protoplasm is

darker than the other contents, so that the richness of different cells

in protoplasm and its distribution in the separate cells is admirably

shown. The markings of the primitive bundles and fibrillse in

muscle are much clearer than in the fresh tissue. Nerve-fibres are

also well shown.

A blue stain is obtained if instead of treating the tissue with

bichromate of potash, a 1 per cent, alum solution is used.

Weigert's Staining Method for the Central Nervous System.

—

C. Weigert, in 1882, described + a method of staining the central

nervous system in which acid fuchsin was used, and which left the

* Amer. Natural., xviii. (1884) pp. 106-7.

t Arch. f. Mikr. Anat., xxiv. (1884) pp. 468-70.

t Ccntralbl. f. d. Med. Wiss., xx. (1882) jip. 753, 772, and 819.
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nerve-fibres of tlie white and grey matter a brilliant red, tbe other

parts varying in tint to blue. This was much praised by all who
used it as an exceptionally excellent method, but is now superseded

by a new stain, which Prof. Weigert * considers to be still better,

and which, according to all accounts, is specially valuable as being

extremely simple and easy, and, above all, unfailing.

The first solution used consists of hgematoxylin 0*75 to 1-0,

alcohol 10 "0, and water 90*0, the mixture being boiled and left to

stand several days before being used.

In this solution sections, cut with alcohol and not water, and
hardened in Miiller's or Erlicki's f fluid, are allowed to remain for

1-2 hours at a temperature of 35°-45° C. The sections are now
coal black.

After washing with water they are placed in a solution of borax 2 • 0,

potassium ferricyanide 2*5, and water 100*0, until the white is dif-

ferentiated from the grey matter, the latter becoming indistinctly

yellow, while the former remains black. They can then be washed,
treated with alcohol, xylol, and Canada balsam in the usual way.

W. T. Councilman,^ writing of this process, says that any one
using it for the first time will be struck with the richness of the net-

work of nerve-fibres in the grey matter of the cord. What was
formerly spoken of as gelatinous substance or neuroglia will be found
to be mostly nerve-fibres. They are not visible under ordinary cir-

cumstances, because the intermediate substance stains as intensely

as the axis-cylinders. At first sight it will appear that the axis-

cylinders are stained, but closer inspection with high powers will

show that these are really unstained, and the white substance of
Schwann has taken on the colour. In the middle of the bright red
or purple spots which represent the cross sections of nerve-fibres,

the unstained axis cylinder can be seen. It is in all respects just the
opposite to the ordinary staining of carmine and h£ematoxylin. The
method is also invaluable iu the pathology of the cord in tracing
degenerated nerve-tracts.

Method for Displaying the Course of the Fibres in the Central
Nervous System.§—S. Freud proposes the foUowiug method for this
purpose :

—

Thin sections of brain hardened in bichromate of potash, after
washing to free them from the alcohol with which the razor has been
moistened, are placed in a watch-glass with 1 per cent, solution of
gold chloride and left for 3-5 hours. They are then removed with
a clean fragment of wood, washed in distilled water, and placed in a
solution of caustic potash (1 part potash to 5 or 6 water) for about
three minutes. The superfluous potash is removed by placing the
sections on filter paper, and they are then placed in 10-12 per cent,
sodium^ potash, where they acquire a red colour; in 5-15 minutes
the staining is complete.

* Fortschr. d. Med., 1884, pp. 113, 190.
t Potassium bichromate 2-5; copper sulphate 0*5; distilled water lOO-O.
t Amer. Mon. Micr. Journ., v. (1884) pp. 201-3,
§ Arch. f. Anat. u. Phys., 1884, pp. 453-60.
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Such preparations show the fibres dark reddish browu on a light red,

bluish, aud oveu luistaiued ground. The most euuvcuient hardening
fluid is 2^ parts bichromate of potash, 1/2 sulphuric acid, to 100 parts

of water.

Method for the Sliver Staining of Marine Objects.*—The prin-

ciple of this method was suggested to Mr. S. F. Ilarmcr by Dr. W. H.
Ransom, and consists in the replacement of distilled water in the

ordinary process of silver staining by a solution of a neutral salt not

preeipitable by silver nitrate, aud of the saiue specific gravity as sea-

water. Loxosoma and PcdiccUina were the first objects investigated,

and these animals are not killed by an exposure of as much as half

an hour to a 5 i)er cent, solution of potassic nitrate in distilled water.

It is tljus (piite easy to free the tissues from the greater i)art of

their chlorides by washing with the above-mentioned solution of

potassic nitrate ; from this the objects are transferred (naturally with-

out the formation of any precipitate) for four or five minutes to a solu-

tion of silver nitrate (1/8 to 1 per cent, according to circumstances).

After reduction of the silver during exposure to light in the nitrate

solution, the tissues may be mounted permanently either in glycerin

or in Canada balsam. Very beautiful preparations of Loxosoma were
easily obtained by the use of osmic acid aud picro-carmine after treat-

ment with silver nitrate. The animal may either be transferred

directly from the silver solution to osmic acid (1/2 per cent.) and
thence to picro-carmine, reduction taking place during the jirocess, or

the osmic acid may be added after the silver has been already reduced
in the potassic nitrate. In successful preparations made in the above
manner, the limits of all the cells of the ejudermis aud of the alimen-

tary canal are exceedingly sharply marked out, the nuclei of these

cells as well as of the muscle cells, connective-tissue corpuscles, and
other tissue elements, being very distinctly stained.

Few animals seem to resist the action of potassic nitrate to so

great an extent as Loxosoma aud Pedicellina, most forms being either

immediately or after a few minutes killed by an immersion in a

5 per cent, solution of this substance. Even in many of these cases,

the tissues suffer very little histological change, aud can be easily

stained by silver nitrate. It is possible that many other salts may be

used more advantagetnisly than potassic nitrate in washing the

chlorides from the tissues without killing the animal. A 4^ per

cent, solution of soJic sulphate may be used instead of the potassic

nitrate, over which, however, in most cases it has no obvious advan-

tages.

Balsam of Tolu for Mounting.— Dr. "W. J. Gray informs us that

some years ago he tried this substance for mounting, but found that

it was open to the great objection of the formation of crystals. Since

Mr. C. H. Kain's recommendation of it f he has tried it again, and

the slides are already full of crystals.

* MT. Zool. Stat. Ncapul, v. (ISSi) pp. ii-SG.

t See tUia Jourual, iv. (1884) p. 1)^5.
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Zenger's Mounting for Diatoms, to view them on both sides.—

Dr. C. V. Zenger writes us as follows :
—" It is of the utmost impor-

tance for the study of diatoms and their structure, to view the pre-

parations from opposite sides, and I have found very useful a simple

and expeditious mode of obtaining a double-sided cell.

I use two circular covers just fitting on the plane surface of the

Abbe condenser. After well rinsing with pure alcohol or benzine

and drying, a circular disk of tin-foil is cut of exactly the diameter of

the covers. A concentric hole is punched out, and the tin-foil ring

thus obtained glued to one of the covers. After drying over a small

gas-burner, the shallow cell thus formed is warmed and filled with a

solution of tolu balsam in benzine ; and the other cover with the

diatoms burned on its surface is placed on the cell, squeezing out

with the nail the superfluous imbedding liquid on blotting-paper,

so that it will immediately suck away the liquid pressed out. Wool
or cotton dipped in benzine or pure alcohol may be used to wipe the

borders and surface of the cell to clean it, turning it round on the

blotting-paper, so that the other side is equally cleaned. It is then

dried over a small gas-burner very cautiously to get rid of air-bubbles,

and to fasten the covers. Both covers having the same thickness

and diameter, there is no fear of separating them. In order not to

confound the different views, the tin-foil is painted with red lacquer

on one side, so that the particular side under the object-glass can be
readily distinguished. Immersion can be used on both sides, on that

turned to the condenser or to the object-glass, or both sides at once."

Ady, J. E.—The Microscopic Study of Rocks. 1.

[Includes methods of preparing.] Sci. Monthly, III. (1885) pp. 1-4.

Almqvist, E.—Die besten Methodeu Bacterien rein zu cultiviren. (The best

Methods for the pure cultivation of Bacteria.)

[(1) Pasteur, (2) Koch, (3) in a moist chamber. The last for observations

on tlie development of an individual from spore to spore.]

Bot. Centralbl., XIV. (1883) pp. 286-7. Also Hyguea, 1883.

Arnold, C—See Turntable.
B.Sc—See Turntable.
Baldwin, L. A.— Staining and Mounting Casts, &c.

[Inquiry for satisfactory process and reply by E. Hitchcock.]
Amer. Man. Micr. Journ., V. (1884) p. 240.

Barrett, J. W.—A new Method of Cutting Sections for Microscopical Ex-
amination.

[Describes the « Celloidin Method."—See Vol. IV. (1884) p. 822.]

Journ. Anat. and Physiol., XIX. (1884) pp. 94-6.

Becke, F.—Ueber die Unterscheidung von Augit und Bronzit in Diinnschliflfen.

(On the Discrimination of Augite and Bronzite in thin Sections). \_Post^

Tschermah!s Mineralog. und Petroyr. Mitthlg., V. (1883) p. 527.

Braun, M.—Die tbierisohen Parasiten des Menschen, nebst einer Anleitung zur

praktischen Beschaftigung mit der Helmiuthologie fiir Studirende und
Aerzte. (The Animal Parasites of Man, with instructions in practical

Helminthology for Students and Physicians.) [Post.']

223 pp., 72 figs., 8vo, Wiirzburg, 1884.

Brown, G. D.—Mounting dry opaque objects without cover-glass.

[His collection of Polyzoa is mostly so mounted. Objects are tlius better

seen by reflected light, there is no condensation of moisture on the cover-

glass, and no fungi.]

Journ. of Microscopy, IV. (1885) p. 42.

Ser. 2.—Vol. V.
'

M
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Cement for Glass, Porcelain, &c.

[" Take soft cheese, priiul and wash it in hot water, and when freed from all

suft matter, and nutliinjjr remains but jnire caseinc, press in a fine cloth

so as to squeeze out all the liquid. The white matter is dried, reduced

to powder, and preserved in a wide-mouthed bottle, or well-fitting box.

To use it, grind it up with a small quantity of water, which makes a
very adhesive paste. Use immediately, and in the cold. It sets rapidly,

ami when once dry, it cannot be redi-ssolvcd, either by moisture or heat.

It is suggested that the dry caseiiie shouLl be ground up, not in water,

but in ammonia, solution of borax, or in lime-water, and preferably to

obtain the caseine from butter-milk, which is precipitated with acetic

acid, using as little as possible. The precipitate to be repeatedly stirred

up in hot water, and thus washed by decautation, until all the fatty

matter is removed."]
Journ. of Microscopy, IV. (1885) pp. 63-4,

from ' Moniteur des Produits Chimiques,' through the ' Chemical Review.'

Councilman, W. T.—The Microscopic Investigation of tlie Brain and Spinal

Cord. [Supra, p. 159.] Avicr. Man. Micr. Journ., V. (1884) pp. 201-3, 212.

Davies, T.—The Preparation and Mounting of Microscopic Objects. Edited by
Jolin Matthews. New ed.

[Not a new ed.—title-pagn rcdated.] 222 pp., 12mo, London, 1884.

Dekhvijzen, M. C.—Het Onderzoek van dierlijke Weeftels, voornamelijk van
het Kraakbeen, in het gepolariseerde licht. (The investigation of animal
tissues, especially cartilage, in polarised light.)

viii. and 108 pp. (1 pi.), 8vo, Leiden, 1884.

Delogne.—Instrument pour opc'rer le triage des diatomc'cs sous des grossisscments

assez forts tels que ceux foumis par les objecfifs Nos. 3 et 4 de Hartnack.
(Instrument for sorting diatoms under powers as high as the Nos. 3 and 4
Hartnack objectives.)

[On the same principle as that of J. Chalon, Assoc. Franc. Av. Sci., 1881

(See Vol. I., 1881, p. 847), but the movements are restricted to two rect-

angular planes.]

Bull. Sac. Belg. ilicr., XI. (1884) p. 38.

DiETZSCH, O.—Die wiehtigsten Nahrungsmittel und Gctranke, deren Verun-
reinigungen und Verfalschungen. (The most important Foods and Drinks,

their impurities and adulterations.) 4th ed., 352 pp., Svo, Zurich, 1883.

Flesch, M.—Zur Weigert'schen Hamatoxylinfarbung der centralen Nerven-
systems. (On Weigert's hsematoxvlin staining for the central nervous
system.) \_rost.'] Zeitschr. f. Wiss. 21ikr., I. (1884) pp. 564-6.

Francotte, F.—Moyen d'accele'rer I'inclusion dans la paratline a I'aide du vide.

(Method of accelerating imbedding in paraffin by means of a vacuum.)
[.Su;^rrt, p. 149.] Bull. 8oc. Belg. Micr., XI. (1884) pp. 45-8.

Fbankel, B.—Ueber die Fiirbung der Koch'schen Bacillus und seine semiotische

Bedeutung fiir die Krankheiten der Respirationsorgane. (On the staining

of Koch's Bacillus and its semiotic importance in diseases of the respiratory

organs.) IPost.] Berl. Klin. Hoc/i<?«scA/-., 1884, No. 13.

Garbini, a.—See Bibliography a.

GiACOMiNT, C.—Sezioni microscopiche dell' intero Encefalo umano adulto.

(Microscopical sections of the entire human adult brain.)

Sep. repr. from Giom. R. Accad. Med. Torino, 18S2, Fasc. 12, pp. 3-18.

„ „ Modificazione al processo classico di induramento dei centri

nervosi. (Modification of the classical process for hardening the central

nervous system.) [^Fust.'] Torino, 1883, pp. 66-7.

Gierke, H.—Fiirberei zu mikroskopischen Zwecken. (Staining for microscopic

purposes.) {Concld.) [Post.'] Zeituchr. f. mss. 3Iikr., I. {ISSi) pp. ^97-557.

Giles, G. M.—Description ... . of an inexpensive Microtome.
[Describes "a form of microtome which can be made by any one with a

slight mechanical turn for about Is. 6c/. In many essential points it is

almost identical with that of Mr. A. B. Chapman, described " Vol. IV.

(1884) p. 642, though made more than ten years ago.]

Sci.-Gossip, 1885, pp. 7-9 (2 figs.).



zoolog:x and botany, MicKoscopr, etc. ]63

GossE, p. H.—Evenings at the Microscope. IPost.']

New ed., vi. and 412 pp., 112 figa., 8vo, London, 1884.

Gkam, C.—UntersTichungen iiber die Grosse der rothen Blutkcirperchen im
Normalzustande und bei verschiedenen Krankheiten. (Researclies on the

size of the red blood-corpuscles in the normal condition and in different

[On the methods used, pp. 33-6.] Fortschr. d. Med., II. (1884) p. 33.

Geiffith, B. H.—A beautiful slide.

[" Heat a slide until it will melt a small portion of a menthol pencil as it is

drawn evenly back and forth over a perfectly clean sui'face. Do not use
more heat than necessary to melt the material evenly. Then as it com-
mences to crystallize, arrest its progress frequently by passing the slide

quickly over the flame of your spirit-lamp. Soon the crystallization will

be completed, a little at a time, and a very desirable slide will be the
result."]

The Microscope, IV. (1884) p. 241.

Hanaman, C. E.—White Zinc for mounting.
[Warning against its use. Of " 27 slides 21 required re-cementing, and in

every case the cement was so brittle that it needed but a touch of the
knife-blade to cause the fragments which remained to leave the glass."]

Arner. Mon. Micr. Journ., V. (1884) p. 220.

Harmer, S. F.—On a method for the silver staining of marine objects.

ISuiora, p. 160.] MT. Zool. Stat. Neapel, V. (1884) pp. 445-6.

Haswell, W. a.—On methods of studying the Annelida. [_Post.']

N. Zealand Journ. Sci., I. (1883) p. 305.

Heidenhain, E.—Eiue neue Verwendung des Hamatoxylin, (A new use of

hsematoxylin.) \_Supra, p. 158.]

Arch. /. Mikr. Anat, XXIV. (1884) pp. 468-70.

Henking, H.—Neue Construction des Objecthalters am Schlittenmikrotom, eine

genaue Einstellung des Objectes bezweckend. (New construction of the
object-holder to the slide-microtome, allowing of an exact adjustment of the
object.) [Post.'] Zeitschr.f. Wiss. ilfj'^r., I. (1884) pp. 491-6 (2 figs.).

HEfRCK, H. VAN.—Structure microscopique de la valve des Diatomees. (Micro-
scopic structure of the valve of the Diatomacese.) [^Fost.']

Bull. Soc. Belg. Micr., XI. (1884) pp. 71-3,
from ' Synopsis des Diatome'es de Belgique,' pp. 35-7.

Hitchcock, E.—Microscopical Technic. VIII. Concluding remarks on Mounting.
Amer. Mon. Micr. Journ., V. (1884) pp. 210-1.

„ „ Zinc White Cement again.
[" What we have said and still maintain as the result of practical experience

is that zinc white cement cannot be depended upon. It may do as a
finish, but not for the practical purposes of a cement."]

Ibid., p. 218.

„ „ Chromogene Bacteria.

[Contains directions for obtaining pure cultures of bacteria, simple culture-

chamber (" glass tumbler inverted over a sauce-dish containing water
with a salt-cellar projecting above the water to support the specimen"),
directions for staining and mounting, and for preparing the culture-
medium.]

Ibid., pp. 224-6.

„ „ Material for Mounting for Distribution. Ibid., pp. 235-6.

„ „ W. C. Walker's preparations of Diatoms.
["These slides are unique from the ornamental mounting which must

involve considerable expenditure of time."]

Ibid., p. 239.

„ „ J. L. Zabriskie'a wood sections, transverse, radial, and
tangential. Ibid., p. 239.

„ „ See Baldwin, L. A.
), „ Pillsbury Cabinet for Slides.

[Commendation of it. Cf. this Journal, IV. (1884) p. 320.] Ibid., p. 239.

M 2
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Israel, O.—Ueber die Cultivirbarkeit des Actinomyces. (On the capacity for

cultivation of Actinomyces.) IPost.']

Virchow's Arch. f. Pathol. Anat. u. Physiol., XCV. (1884) p. 140.

James, F. L.—The Microscope as an instrument for physical diagnosis.

[Discovery of Sporotrichum (Icrmaivdes as tlie cause of u disease to which
French workmen maniiJulating reeds (Arundo donnx) are sul)ject.]

National Drwjgist (St. Louis), V. (1884) p. 21G.

„ „ Preparing Slides with Shellac.

[The slide should be put away to dry, cell side downward, or the heaped-iip

shellac will again spread over the glass.]

Ibid., p. 21G.

Kalchbrenner, K.
[Describes a discovery of F. v. Miillcr, who has found in methylized alcohol

a means by which fungi and other plants can be so dried that they retain

their natural colours.]

Bot. CentralhL, XX. (1884) p. 391,

from 'Mathem. es Term. tud. Erttsito,' II. (1884) jip. 97-8.

Kerremaks.—[Sur la methode de Wickershcimcr.] (On the method of Wickers-
heimcT.) Comptes Eemlus Sue. Entomol. Bclj., No. 51 (1884) pp. cccxxxiv.-v.

Klebs, G.—Organisation ciuiger Flagellatengriippen und ihre Beziehuugzu Algen
und Infusorien. (Organisation of some Flagellata and their relationship to

Alga) and Infusoria.)

[See Vol. IV. p. 68, and for methods, post."]

Untcrs. Bot. Instit. TWwujoi, I. (1883) pp. 233-62 (2 pis.).

Koestler, M.—Ueber das Eiiigeweidenervensystem von Periplmeta orientalis.

(On the intestinal nervous system of Peripkmcta orientalis.) \_Post.'\

Zcitschr. f. Wiss. ZooL, XXXIX. (1883) pp. 572-9.5.

Latham, V. A.—Staining Sections. Sci.-Goss'p, 1881, p. 276.

Lebovcq, II.—Un mot sur la technique des Coupes en se'ries. (A word on the

technics of series sections.) 2 pp. Sep. repr. Ann. Soc. MAlec. Gand., 1884.

LixcK, G.—Ein ueues Eeagens zur Unterscheidung von Calcit und Dolomit im
Diiunschliff. (A new Reagent for Calcite and Dolomite in thin Sections.)

[Post.'] Ber. Oberrhein. Oeoloij. Vcreins, XVI. (1883).

Lissacer.— llcbcr die Verilnderungen der Clark'scheu Saulen bei Tabes dorsalis
;

Zusatz zu dem Obigen von C. Weigert. [/«/;«.]

Furtschr. dcr Med., 1884, No. 4.

LuDWiG, F.—Ueber die spectroskopische Untersuchung photogener Pilze. (On
the spectroscopic investigation of phosphorescent Fungi.)

[See Vol. IV. (1884) p. 925 and />os^.]

Zeitschr.f. Wiss. Mikr., I. (1884) pp. 181-90.

M. D.—Microscopic INIounting.

[Reply to query for directions for mounting bone, cartilage, and muscle.]
Engl. Meek, XL. (1884) p. 289.

„ See Turntable.

Maggi, L.—Suir essamo Microscopico di alcune acqiie potabili della cittk di

Padova. (On the microscopical testing of some Padua drinking water.)

106 pp., 8vo, Pavia, 1884.

]\Tanton, W. p.—See Bibliography o.

Martinotti, G.—SuUe colorazione doppia coll' ematossiliua e coll' eosiua. (On
double staining with hematoxylin and eosin.)

6 pp. Sep. repr. Oazz. delle Ciiniche (Torino) 1883.

„ „ Suir uso deir allume di cromo nella tecnica microscopica.

[Post.'] ' Zeitschr.f. Wiss. Mikr., I. (188i) Tpp. 361-G.

]Mattiiew.s, J.—See Davies, T.

Merian. a.—Beobachtungen am Tridymit. (Observations on Tridymite.)

[Post.'] Neues Jahrb. f. Alineral, I. (1884) pp. 193-5.

Owen, D.—On Mounting Sections stained with Picrocarniine.

[" On removing the section from the stainmg solution, do not wash it, but

absorb the superfluous picrocarmine with blotting-paper, and then

mount in glycerin containing 1 per cent, of formic acid. It is not
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necessary to remove all the picroearmine from the section ; in fact it is

advisable to leave a little adhering to the section, for, within a few days
after mounting, the trace of dye left will be absorbed by the section.']

Sci.-Gossip, 1884, p. 275.

Pedley, p. R.—Stupefying active forms of aquatic life.

[Advocates the addition of 1-3 per cent, of ordinary soda-water or water
charged with carbonic acid gas.]

Journ. and Froc. Boy. Soc. K S. Wales, XVII. (for 1883) p. 261.

Platjt, H.—Farbungs-Methoden zum Nachweis der faulniss-erregenden und
pathogenen Mikro-organismen. (Staining methods for demonstrating the
saprogenous and pathogenous Micro-organisms.)

[Gives in a tabular form a summary of all the more important investigation

methods for Micro-organisms

—

j^'^^^'l

2nd ed., 32 pp., 8vo, Leipzig, 1884.
Polycystina, cleaning and mounting. The Microscope, IV. (1884) pp. 280-2.
Peatt, W. F.—Staining Vegetable Tissues in Picroearmine.

[Place the sections in alcohol for 1 hour. Immerse in staining solution
A-3 hours. Wash in alcohol. Immerse in an alcoholic solution of picrate
of ammonia for 1 hour, and for a 2nd hour in a like solution. Place in
alcohol and then in oil of cloves for a short time. From Cole's ' Methods
of Microscopical Research,' 1884, Part XI.]

Sci.-Gossip, 1884, p. 276; 1885, p. 18.

Reynolds, R. N.—Notes on Microscopic Work. A Rat followed from the
Corn-crib to the Microscopist's Cabinet. 16 pp., Detroit, 1884.

Richard, 0. J.—Instructions pratiques pour la formation et la conservation d'une
herbier de Lichens. (Practical instructions for the formation and pre-
servation of an herbarium of Lichens.) 2nd ed., 44 pp., 8vo, Paris, 1884.

RoYSTON-PiGOTT, G. W.—Notc ou the Structure of the Scales of Butterflies.

[Contains the following:—"Very much has been written whether the
delicate membrane of these beautiful scales is comjDles—I mean double
quadruple or single. The question seems settled by the following facts.

The sap flows between the tubes ; scales are apparently a kind of
flattened hairs, most of which are more or less hollow and similarly
endowed with molecules. Squeezed accidentally an oily sap escapes.
But another fact of an optical nature is still more decisive. Under the
very finest instruments extant the former hazy margin of the most
delicate scales becomes brilliantly clear, sharp, and black—a thin black
line about the hundred tliousandth part of an inch thick. This sharp
black line is as precious an indication of instrumental perfection as the
black division is in Saturn's rings to the astronomer. This black line is

thus caused. Light is stopped at the edge where the transparent mem-
brane is folded back. As an illustration—if gold leaf, which is trans-
parent and about 1 /200,000 of an inch thick, be doubled back, at the
line of doubling or folding a black line appears in the translucent blue
of the leaf. I have seen the same thing on folding carefully a piece of
goldbeater's skin. No light shows through at the line of folding. All
transparent tubes visible in the best possible instruments show also too
black for borders. In the same way each of the ribs of these scales when
unclouded with beading or molecules exhibits these beautifully well-
defined black lines. Any one who possesses an instrument which clearly
and sharply displays these black margins in minute delicate scales may be
congratulated on the superlative excellence of his instrument."]

Engl. Mech., XL. (1884) p. 215.
Safftigen, a.

[Contains " Method of Preparation." Abstr. in ' Amer. Natural.,' XVIII.
(1884) p. 1291. Supra, p. 147, and cf. also this Journal, IV. (1884)
p. 897.]

MorpJiol. Jahrbuch, X. (1884) pp. 120-71 (4 pis.).

Saunders, W. D.—Microscopic Slide Centeiing.

[Turn one or more rings in ink with a fine steel pen on the back of the
slide.]

Sci.-Gossip, 1884, p. 276.
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Slack, H. J.—Pleasant Hours with the Microscope.

[Directions for makiug a " lead-tree " and " silver-tree."]

Knovledge, VI. (1881) pp. 518-9.

[Some hints on mounting objects.] Ibid., VII. (1885) pp. 77-8 (1 fig.)

Stowell, C. II.—Dissecting Insects.

[The plan adopted by the author for holding the insects is as follows :

—

An empty blacking box is filled to a depth of about 1/8 in. with melted
beeswax, and while this is still in a liquid condition, a grasshopper is

placed in it in the desired condition, and the whole left to cool ; when
hard, water is poured in and the dissection begun. When one specimen is

used up, the wax is again melted and anotiier insect inserted.]

The Microscope, IV. (1884) p. 277.

Streng, a.—XJeber eine Methode zur Isolirung Mineralien eines Diinnschliffs

behufs ihrer mikroskopische-chemisclun Untersuchung. (On a method for

isolating minerals in a thin section for the purpose of their microscopical

and chemical investigation.) \_l'ost.']

Ber. Obcrhess. Gescllsc/t. f.
Nature u. Heilk., XXII. (1883) p. 2C0.

[Styrax for] Mounting the Diatomacese. Tlw Microscope, IV. (1884) p. 280.

Teohuique, Hints on. Ibid., pp. 243-6.

Thoulet, J.—Mesure par la reflexion totale des indices de refraction des
mineraux Microsoopiques. (IMeasurement of the indices of refraction of

microscopic minerals by total reflection). \_Post.']

Bull. Soc. Mineral. France, VI. (1883) p. 183.

Thcrston, E.—Staining Bacteria for Micro-photographic purposes.

[Explains the process with vesuvine and Bismarck brown, both in the case

of free bacteria and those occurring in the tissues. " The best form of

balsam for mounting bacteria is that which is dissolved in xylol, which
is very easy to work with and does not abstract the dye."]

En()l. Mech., XL. (1884) pp. 335-6, from ' Photographic News.'
Turntable, Microscopical.

[Replies to query as to ringing slides and " producing those fine lines of
varnish which professionals put on their slides " by C. Arnold, B. Sc, and
M.D.]

Engl. Mech., XL. (1885) p. 394.

Weigert, C.— Ueber eine neue Untersuchungs-Methode des Centralnervensystems.

(On a new method for investigating the central nervous system.)

[Supra, p. 158.] Centralbl. Med. Wiss., XX. (1882) pp. 753 and 772.

„ „ Ueber Schnellhartung der Nervosen Centralorgane zum Zweck der
Baurefuchsinfarbung. (On hardening rapidly the central nervous system for

staining with acid fuohsin.) [Supra, p. 158.] Ibid., p. 819.

„ „ Ausfiihrliche Beschreibuug der in Nr, 4 erwahnten neuen Farbungs-
methode fiir das Centralnervensystem. (Description of the new staining

method for the central nervous system.) [Supra, p. 158.]

Fortschr. d. Med., 1884, Nr. 6,

„ „ See Lissauer, supra.

West, T.—Hantsch's fluid.

[Alcohol 3 parts, water 2 parts, glycerin 1 part.]

Joum. of Microscopy, IV. (1885) pp. 41-2 and 30.

[Whitman, C. O.]—Modem Methods of Microscopical Research.
Amer. Natural., XIX. (1885) pp. 106-8.

WlTLACZIL.
[Contains remarks on the treatment of the Ova and Embryos of the Aphides.

Abstr. in ' Amer. Natural.,' XVIII. (1884) p. 1290. Supra, p. 147.]

Zeitschr. f. Wiss. ZooL, XL. (1884) pp. 559-696 (7 pis.).
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V.

—

The Lantern Microscope. By Lewis Wright,

(_Read 12th November, 1884.)

It is about three years since I was urged by several Fellows of

this Society, and others, to turn my attention to the improve-

ment of the oxyhydrogon Microscope, being assured that any
instrument which would display objects effectivehj even on the

scale of (JOO or 700 diameters, would be an immense advance

upon anything then obtainable. By one or the other of those

interested, all the instruments of most repute were placed in my
hands, and it appeared that there was indeed much to be desired

;

since not one of them, with the best lime-light possible, would
exhibit the bulk of those slides which any demonstrator with a

serious purpose in view would desire to place upon the screen.

My own efforts in this direction were to some extent hindered

by my comparative ignorance of microscopy, as such. I do not

even yet know, as stated further on, what my own instrument will

perform in diatom work, and the problem was to me chiefly an
interesting one in optical projection, whose difficulties constituted

its main charm. An examination of the instruments lent me,

however, presented the clearest internal evidence that previous

failure to overcome those difficulties was due to either ignorance or

neglect of the peculiar conditions of the oxyhydrogen lime-light.

The conditions alluded to are easily indicated. If a luminous

point is placed at a conjugate focus of a lens, the diverging rays

will unite in the other conjugate focus, or parallel rays will be

brought to the principal focus. It is obvious, that under such con-

ditions, by placing a small lens in various positions on one side or

other of this focus, any possible kind of pencil may be obtained, or

an illuminated surface of any desired size or minuteness. Ac-

cordingly, writers on the lantern Microscope and photo-micrography

have described every possible use of a secondary condenser in this

way ; so that there is absolutely no room for any really novel (in

theory) optical combination.

Now such a condition fairly represents the case with solar rays,

which are sensibly parallel, though even the solar rays cannot be

converged to a point. Hence the Duboscq Microscope, the best I

have found, and which consists mainly of a small convex lens

adjusted by rack and pinion anywhere near the focus of a large

condensing lens, will produce good results with the heliostat. It

will also produce fair results, though not so good, with the electric

arc ; because with this also the radiant point is tolerably small,

while the light is ample to allow of waste. But the lime-hght

radiant is a luminous surface as large as the thumb-nail, and this

quite upsets the whole matter; for the radiant having a very
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material size, we have necessarily a very much larger image of the

radiant instead of a point. The small movable lens will no longer

collect more than a small part of the hght ; and taking the Hme-
light even at 500 standard candles, we have no light to spare.

Hence the failure of all instruments modelled on the usual theo-

retical diagrams, or hehostat practice.

This is not quite all. It is plain that we must condense, as

nearly as possible, all the light upon the object, however small its

size. And it is further plain, that the smallness of this illuminated

spot must be a function of the relative foci of the large lantern

condenser, and the final secondary condenser. But if we use for

the latter a large lens of very short focus, then we get such a high
angle that most of the light crossing in and diverging from the

object, never passes through the objective. If on the other hand
we use a very smaE lens, most of the light never gets through this

lens.

Hence the matter becomes one of practical adjustment, at every

point ; and each secondary, or as we may perhaps call it, substage

condenser, must be specially constructed for powers of a certain

range only, in focus and angle. Except for low powers, each sub-

stage condenser is almost necessarily composed of two lenses ; one
of fairly large size, to take up and condense or bring down all the

cone of light ; the other, to still further condense that light to the
size of the object desired, without employing an angle too great for

the objective. There was further to be studied perfect protection

from the heat, which is very great ; and absolute simplicity of parts

and manipulation, without which work in the dark cannot be effec-

tively performed. In regard to several of these objects, I felt it very
desirable that such an instrument should be constructed by opticians

specially familiar with lime-light projecting apjDaratus, and who
would test every instrument actually upon the screen. For want
of this latter precaution, one lantern Microscope lent me behaved
far worse than another of the same make : copied unintelligently,

and sent out without testing (for it never could have been tested),

it was really unworkable, and no one had ever been able to do
anything with it. It was also natural to expect that such opticians

would more readily understand the reasons for some of my arrange-
ment, and sympathize with my passion for simjplicity, without
contriving or urging upon me extra provisions of screws and other
brasswork, so dear to the average instrument maker, and proper
enough for many purposes, but which in the dark would be to a
practical demonstrator a source of unmitigated distress.

All these expectations were realized, the instrument being
completed by Messrs. Newton and Co., with both care and skiU,
It is shown in fig. 40. Some points in it they have, in the exercise
of an equitable right I was bound to recognize, desired to protect
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by patent ; but these I need not particularize, and will only briefly

describe the Microscope as constructed by them.

I had neither time nor inclination to study any false " origi-

nality," or which served no useful purpose. Finding therefore the

general mechanical arrangement of the Duboscq Microscope, so far

Fig

as regards the rack-bar for the coarse adjustment, and the internal

rack-and-pinion movement for focusing the substage condensers,

well adapted to all my purposes, I adopted it. The action of the

French focusing rack, so awkward to English hands, was however
reversed to the usual direction by Messrs. Newton, and the useless

BO-called fine adjustment replaced by a steady screw movement on
the plan now so usual in histological stands. Optically the

arrangement is far different. In the Duboscq instrument one
small lens permanently fixed in the rack-tube is inteuded to

(and with the heliostat does) produce various kinds and angles of

illumimiting pencil ; whereas in mine various removable condensers

are employed, suitable for their purposes, and always before the

lantern focus is reached, except in the special case of an achro-

matic condenser presently described.

I prefer to use a special triple lantern condenser of high angle

(95° or lUO^) 5 in. in diameter, which is calculated to utilize

the whole of the rays. In the nozzle of an ordinary good lantern

the illumination is somewhat less ; but as at the higher angle

there is more loss by reflection, and by the third lens, there is not

so much less as might be expected—not more in my opinion than

about 15 per cent. A special double condenser can be made
nearly equal to the triple form.
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In the convergent cone of rays from the lantern condenser, is

placed a parallelizing plano-concave lens, giving an approximately

parallel beam (i. e. as nearly parallel as admitted by the conditions

stated above) of about If in. diameter. This lens is of highly

dispersive glass, and therefore to a large extent corrects the

chromatic effects of the lantern condenser.

In the same position, nearly, is placed the alum trough. In
but one lantern Microscope which I have examined, is there any-

thing like adequate protection from heat for balsam slides. I

have found it advisable to employ a full inch of alum solution, and
in addition, to form the second side of the cell of a doiible plate of

glass, the two cemented together by Canada balsam. This layer

of balsam absorbs any special balsam-heating rays which get

through the alum. With these arrangements protection from heat

is not comparative, but absolute and perfect. Less than this is not

real protection ; for the heat in the conjugate focus of a good lime-

light is sufficient to ignite black paper. 1 may remark that I have
seen a layer of balsam employed to protect bakam slides years ago,

but am not now certain by whom.
For ordinary purposes, I cement the concave lens with balsam

on the alum trough, thus making this lens the second of the two
glass plates. By this expedient the loss of light by two reflections

is avoided.

From the parallelizing concave lens to the stage is about
5 inches. Less than this would suffice for mere focusing pur-

poses, with plain work only ; but this distance is not enough to

produce much of the waste by scattering above alluded to, while it

allows of a really good-sized polarizing prism being introduced

when necessary, such as will give a polarized slide-disk of 3/4 in.

diameter—none too much for rock sections. Also it appeared to me,
from such experiments as I could make, on the sole occasion I was
able to borrow for a few hours an " achromatic condenser," that
the latter gave more light and worked better when not placed in

parallel light, but just after allowing the rays to cross from the
lantern condenser, without parallelizing them at all. I therefore

provided for this, which is easily accomphshed by having a spare
alum-cell with a plane second side, instead of the concave lens. I
since find that the same conclusion as to using crossed rays has
been reached by Dr. Hayes,* though for somewhat different

reasons. At all events, it seemed desirable to provide the widest
possible range in the optical manipulation of achromatic condensers.

The end of the condenser-focusing rack-tube, is a tube-fitting
of the standard l^-in. substage gauge. I adopted this in order
that any standard apparatus, such as a paraboloid, or achromatic
condenser, may be used with facility. As the tube racks out

* See this Journal, iv. (1884) p. 805.
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beyond the stage, any such can be inserted, or changed, in an

instant. For ordinary use a simple series of condensers are

provided, adapted to the different powers. Upon these condensers

taking up the whole parallel beam, bringing it down to the

required size, and so bringing it down at an angle approximately

corresponding to that of the objective, or rather somewhat within

it, depend both (1) the illumination and (2) the definition. A
good objective will not give good definition with an unsuitable con-

denser, nor will its field be at all evenly illuminated.

The stage consists of a revoMng diaphragm-plate ; that is, of the

very plate itself. A great point is, the most absolute simplicity

;

and nothing can be so simple as a perfectly free and open flat

plate, with two ordinary stage springs to hold the slide. Any
slide, or trough, or object, or apparatus can be adjusted on this

without difficulty. Moreover, it is often desirable to have the

apertures close to the slide ; while the slide can always be elevated,

if desired, by a packing of wood or card.

Of objectives not much need be said. For large whole insects,

or other large objects (which can be shown brilliantly up to

IJ in. diameter), I still find one of the old-fashioned double-

piano un-achromatic form, a little over 2 in. focus, most useful.

By careful adjustment of its stop in size and position, and adapta-

tion of the condenser, such a lens will give much better results

than might be supposed, and no achromatic form of the same focus

will cover nearly so large a field. Such work is scarcely micro-

scopy, but nevertheless such objects often have to be shown. With
achromatic powers the great difficulty was to get lenses which

would give a picture flat to the edges. It must be borne in mind

that the screen shows an object three times the diameter of the image

utilized from the same lens in the compound Microscope. A lens

may be fairly flat to the edge of the compound field ; but that will

be the mere centre of the screen field. A ery few lenses, out of

many I tested, but broke down here. Absolutely the only half-

inch powers that really gave a flat image, so far as my own trials

went, were an old formula of the late Mr. A. Koss, lent me by

Mr. Curties, and the 40° with correction collar of Messrs. Powell

and Lealand, lent me by Mr. Crisp. An old Gundlach lens

. lent me by Mr. Teasdale, however, enabled me to get through

Mr. Curties 6/10 and 4/10 lenses which performed well. The
lower achromatic powers had to be specially worked out on the

screen itself by Mr. Herbert Newton, the only good and flat lens

I could find out of dozens, being an 8/10 made by Zentmayer.

Though I think Mr. Newton's is still better, chiefly in Uachness

of image, this last is an extremely fine lantern lens. But there

are doubtless many objectives I have not tried which will give good
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results. I have not however, up to the date of this, yet found a

1/4 or 1/5 which gives a flat image, and shall feel exceedingly-

obliged for the loan, or trial under the owner's eye, or from any

maker, of any promising objective. The most suitable angle is 90°

to 100°.

The objectives screw into a short jacket or body, which has a

sHding fitting into a socket. Thus by providing an extra jacket,

powers can be rapidly changed.

A very important accessory to the objectives is a concave

amplifier. Though it would be necessary to have one calculated

for each objective to obtain perfect results with this, sufficiently

good definition and flatness can be obtained with one only. In

most cases a slight impairment of definition is observable when an
amplifier is used, owing I believe as much to reflection from its

surfaces as anything else. But it is not noticeable on many objects,

and results are thus obtainable which are not so in any other way.

Thus, if the concave doubles the amplification, a 1/2 in. so ampli-

fied is not the same thing as a 1/4 in., since (1) it covers double

the field ; (2) more light can be passed throught it
; (3) there is

far more working distance ; and (4) there is far more penetration

or depth of focus. Again, a very low-powerco ncave may be so

adjusted (see past papers of the late Dr. Woodward) as to preserve

the ordinary working distance at the far longer screen distance,

and so keep all the corrections of an immersion lens unaltered.

And still again, an amplifier, or one or two amplifiers, give a great

range of scale on the screen, at various distances. In brief, while
as a rule the unamplified image is best wherever it will give

exactly what is desired, results can be got with an amplifier, in

many cases, which could not possibly be got without one, especially

as regards the size of ohject shown under a given power, or the
depth of focus required.

Pretty good results can be got with the more brilliant opaque
objects under a Lieberkiihn, and many objects show beautifully under
black-ground illumination. The most precious portion of the
parallel beam is of course stopped by the dark disk or spot. To
avoid this, I have devised a concave glass cone, which spHts the
rays from the centre, and so uses approximately all of them, in spite

of the spot or opaque disk.

Some may wish to have an idea of what can be shown on the
screen with the oxyhydrogen light, and how far any special slides

are necessary. Where transparency is combined with opaque
detail, 1200 or 1500 diameters are easily obtained ; and a flea can
be shown about 14 feet long, as sharply and nearly as brilliantly

as a painted magic-lantern slide. Where extreme transparency of
ground is combined with great opacity of detail, as in a fly's
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cornea, a 1/5 amplified, at 25 feet distance, passes enongh light to

exhibit it 2500 diameters. For this I prefer a Kellner eye-piece as

condenser. What can be done with diatoms I do not know, having

had no opportunity as yet of trying the completed instrument with

those excellent condensers made for this express purpose ; if any one

interested is disposed to assist me in such trials, I shall feel exceed-

ingly obliged, this class of work being rather out of my range, and

depending so much upon experience, and technical knowledge, and

apparatus, which I do not possess. So far as definition of the

objectives goes, I have ascertained that a Zeiss homogeneous 1/8

will give every dot in an image of N. hjra 4"feet long ; but my
condensers for lower powers do not give sufficient illumination.

The best I have myself done with high powers has been, with this

same lens, to show the cyclosis in VaUisneria so that the motion of

the chlorophyll granules could be clearly seen about 12 feet away

from the screen ; but I am satisfied that more than this is possible

with proper arrangements, and probably one of Powell and

Lealand's new formula immersion lenses would do better than the

Zeiss, fine lens though the latter is : for work in the dark, water is

certainly preferable to oil or chemical solutions. Now that my
instrument is done with for " pattern " purposes, I hope to experi-

ment further in this direction.

As to shdes, the bettir the slide the more can be shown in it,

of course ; but no more is required in the vast majority than any

microscopist would select for himself with a pocket lens as the

" best " out of half-a-dozen. In special cases, whatever he wants

to exhibit, he must of course see is really clear in the slide. The

conjugate focus on the screen is so enormously long in proportion

to the other, that where no amplifier is employed "depth of focus"

is of course diminished. Hence biological or other sections should

be chosen rather thin, that the image may be as nearly in one

plane as possible. This is the chief point to keep in mind ; but I

have found no diflficulty amongst any lot of sections, in selecting

one which would answer all purposes.

Before concluding, I should wish to suggest two ways in which

a good lantern Microscope may, I think, render service to general

microscopic work, besides its more proper task of screen demon-

stration. Original research is of course out of the question, since

its magnifying power must always be far beneath that of the com-

pound instrument, simply because an illumination amply sufficient

when gathered into the small area of the pupil of the eye, is so

tremendously diluted when spread over a large screen. Moreover,

quite coarse detail on a screen cannot be seen at any distance : an

image of a diatom a foot in diameter is really veiy coarse, and

quite brilliant ; but it is surprising at how small a distance ofi" the

details cease to be distinguished by the unaided eye, while still
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plainly visible through an opera-glass. This is indeed the real

difficulty.

But, first, such an instrument much facilitates photo-micro-

graphy, beautiful images being obtainable with facility, and with

no other apparatus. Whether or not diatoms may be sufficiently

shown by the lime-light on the screen for an audience to see the

details, lovely images are easily obtained, either direct or with

black-ground illumination (up to 12 in. in the one case or

6 in. in the other), of such brilliancy that very short exposures

amply suffice. As any condenser or lens found to do good work
can be employed, with no preparation whatever beyond stopping

stray light by black cloth, I hope there may be some field for

usefulness in this direction.

The other direction is, the improvement of lenses as regards

their aberrations from flatness of field. My experiments have
shown how far most lenses are from perfection in this respect.

Now a moment's reflection will suggest, that if a lens called " flat

"

over all the field of the compound Microscope, breaks down utterly

in flatness over a field three times the diameter, it is not really

flat at all. If we are to express the deviation from flatness by a

trace drawn to ordinates in the familiar way, it is for instance

Fig. 41, Fig. 42.

utterly impossible that the field can be really flat from A to B as

in fig. 41, and the aberration commence and rapidly increase from
A to C and B to D. The whole must be a curve resembling C A B D
in fig. 42, A to B being only approximately flat but not really so.

And this is the case ; for it will be found that if such a lens is

focused for the centre of the field, the microscopist, for his own
comfort, brings the point under examination to the centre. This is

particularly the case with half-inch powers. But with the one
modern half-inch lens which, as already stated, I found to " hold
out " to the edge of the screen field, it is not so ; the eye rests with
equal comfort on any part of the field of view in the compound. 1 he
lest lens on the screen is the best on the compound, as regards this

particular point. It is perfectly true, that if a lens be worked out
solely for the screen, it may prove very second-class for compound
work

; for there are other important elements which this test does
not touch. But if the lens is properly computed for these other
elements of general work, and its corrections for flatness are worked
out on the screen, then I Lave every reason to believe that a far
better result will be obtained. I only know one optician, to whom
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I recommentleJ this plan, who as yet has adopted it ; bnt be is so

far satisfied with the results that he tells me he shall continue to

do so. Hence I hope that an instrument which allows objectives to

be thus tested easily, and with ample illumination, may produce

some improvement in this respect. Micro-photographs of lines of

print are excellent tests for this purpose.

Finally, I wish to thank those who have aided me in my
experiments. To the Kev. P. K. Sleeman, Mr. Adolf Schulze,

and several others who do not wish their names mentioned, I am
indebted for trial of previous lantern Microscopes. Mr. T. Sebastian

}-5azley, Mr. T. Curties, Mr. Washington Teasdale, and Mr. Crisp,

have kindly furnished me with objectives, the two former with

large and valuable collections. To Dr. Carpenter I have been

indebted for both objectives, for valuable advice as to an assortment

of test-objects and what ought to be made visible in them, and for

some of his own slides for my earliest experiments. ]3ut to no one

are my obhgations greater than to Mr. A. Topping, who has

given much personal eflbrt to supply such slides as were deemed

desirable, and who in particular, when he knew that I had in vain

endeavoured for months to procure the section of a fly's eye

sufficiently minute in detail, made it his special study to prepare

one for me in time for the meeting on November r2th. It is not

that such slides as some he thus prepared are specially easy to

show ; in some respects the contrary is the case, and a coarser

slide would be easier ; but the labour in preserving the utmost

detail has been considerable. I am glad to report that Mr. Topping

found in such a task something of the same personal fascination I

found in my own ; since others may find similar advantage in pro-

curing, not only from his hands, but doubtless from others also,

similar high-class work for special purposes.* I must not forget to

add that from Dr. Maddox and Mr. Crisp I also received timely

bibhographical help regarding certain points—especially the con-

cave amplifier (which is by the way a very ancient lantern

expedient)—concerning which I particularly wished to know what

had been done by others.

I hope ere long to have an opportunity of testing what this

lantern ]\Iicroscope will perform with the electric arc. The small-

ness of the radiant, as well as its greater brilliancy, will give this

a great advantage with high powers; and if any of the lamps

obtainable will keep steadily in focus, I have every reason to

believe that almost anything can be shown up to 5000 diameters.

* A blow-fly's proboscis thus prepared for me, was pronounced by one of the

most able photo-micrographers in England, to be mncli the best he had tried, out

of dozens, for photographic purposes ; and exquisite photographs were sent nie of

it upon a very large scale.
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On Some unusual Forms of Lactic Ferment—Bacterium

lactis. By E. L. Maddox, M.D., Hon. F.E.M.S.

(^Read lAth January, 1885.)

The different appearances which some of the Schizomycetes assume

under variable conditions, such as excess or deficiency of proper

nutriment and air, or from improper food, temperature, and

possibly unrecognized circumstances, are in themselves exceedingly

interesting, especially so, as when fully known, they are likely to

diminish the number of described species. It is therefore of some

importance to note such varieties in form as happen to be found in

the examination of normal cultures, for they may be significant of

such changes in the life-history of the individuals as portend either

an increased vegetative, generative, or degenerative act. This pleo-

morphism of some of the well-recognized forms has already led to

a different classification, which I suppose we may simply term " the

reduction of nature to the scale of our own intelligence," and which

may not be "the expression of the Divine veracity in nature."

Unfortunately it too often happens that the alteration of the form

visible under the Microscope cannot be accompanied by any definite

statement of the changed conditions which have led to the variation

of form, for the normal and abnormal, as in the present case, are

found together ; hence I am inclined to regard the latter as tending

rather to a higher than to a lower phase. There is great difficulty

in deciding this question with our present knowledge. As I have

not seen in any publication figures quite similar to those which
accompany this short notice, I consider it may be useful to record

them. The drawings are made from my original negative photo-

micrographs which are magnified 460 diameters, by aid of a low

power and the camera lucida, reaching to lOSO diameters; hence
they do not represent the ordinary dull grey appearance of the

organism as seen under the Microscope.

The lactic ferment or Bacterium lactis may be described as

an elongated sphere in its simple or coccoid form, which in

growth soon becomes lengthened, then contracted in the middle
much like the links in solid chain work. These divide and form
filamentous chains of very variable lengths. The size of an indivi-

dual article or joint is generally stated at ' 5 or • 6 //,, the breadth
being less. Most of the chains present nothing of moment

;

others show the different articles or joints increased much in size

in different parts of the chain in an irregular manner, fig. 43 (1)

;

whilst in others some of the articles have become more or less

globular and very enlarged ; this is particularly the case with two
cells united by a very narrow bridge occurring in the middle of a
short chain (2); in others the tendency to the round shape is
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more continuous, less inflated, and one of the ends may be termi-

nated by a somewhat flattened, double-goose-head expansion, con-

taining well-marked granular matter, whicli stains very deeply, as

in (3). Out of a large number of examinations I could not find

in any of the specimens that these granules

were ejected, though in some cases the terminal

cells had been largely emptied of their

granular contents.

The nearest approach to these figures I have

seen are in the drawings of Sir Joseph Lister's

paper on Bacterium lactis* The simple fila-

mentous form there figured I did not meet

with. I had the pleasure of handing Dr. Eoux,

one of M. Pasteur's able assistants, a photo-

negative of (2), as he had not seen a similar

example ; a little later he informed me that

M. Pasteur had seen a like form. The lactic

ferment was prepared by my friend Mr. W. S.

Squire, as he wished photo-micrographs of the

same with some other ferments, for lantern

exhibition in connection with his scientific

lecture " On the processes concerned in the

conversion of starch into alcohol," read before

the London Section of the Society of Chemical

Industry, June 9th, 1884.t It was alter leaving the sample

of lactic ferment in an undisturbed state for nearly a month,

in a test-tube closed with sterilized cotton, that I found these in-

flated chains near the surface of the fluid. One naturally asks, are

we to consider the enlarged cells as the result of a generative effort

by virtue of which the organism can be tided over such conditions

as, if continued, would otherwise lead to its destruction, or are we
to look upon them as a degenerative state, or a return to a primary

phase in its life-history ? My own opinion, as before stated,

inclines to the former view, partly from the close resemblance to

the generative forms in higher types, say for example (Edogonium
ciliatum of the Confervaceae. Whether the terminal enlarged in-

flated granular cells may be antheroidal cells, and the granules

immature androspores which ultimately set free antherozoids, and

the globular connected cells as in (2) sporange cells which when
fertilized by the former furnish oospores or a sporangium, or rest-

ing spore, must in our present knowledge be taken as conjectural,

and only to be decided by extended observations with the aid of the

cultivating stage.

* Quart. Journ. Micr. Sci., N.S., xiii. (1873) pp. 380-408 (3 pis.),

t Journ. Soc. Chemical Industry, July 29, 1884.



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 301

MICEOSCOPY.

a. Instruments, Accessories, &c.

ScMeck's Bacteria Microscopes.*—F. W. ScMeck supplies the

instruments shown in figs. 45 and 46, ostensibly for the examination

of Bacteria.

They are chiefly remarkable for the strange position of the rack

Fig. 45

Fig. 46.

and pinion of the coarse adjustment, which is placed in the front of
the body-tube instead of behind. It seems to us that this change has
nothing to recommend it, and we are at a loss to understand why it

has been adopted.

The illuminator is a modified Abbe condenser.

* See Dippel's ' Grundziige der Allgemeinen Mikroskopie,' 1885, p. 233.



302 SUMMARY OF CURRENT RESEARCHES RELATINQ TO

Reichert's No. VII. Microscope.—Ilerr C. Eeichert, referring
to fig. 147 of Vol. IV., sends us fig. 47, which represents a Microscope

Fig. 47.
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he is in the habit of making, in which the stand is constructed in the

same way, the " Jackson" limb being continued to the base. It has,

however, the addition of a fine adjustment.

Stem's Microscopes for use with the Electric Light.*—Dr. S. T.

Stein has designed the arrangements for applying the incandescent

electric light to the Microscope shown in figs. 48 and 49. The

Fig. 48.

ingenuity which he has displayed is unquestioned, but we cannot
help feeling that after all it is in several respects undesirable that

the electric apparatus should be permanently connected with the
Microscope. It is, we think, preferable to use a lamp on a separate

stand as suggested by Mr. Stearn in this Journal,! and by Dr. Stein

* Zeitschr. f. Wiss. Mitr., i. (1884) pp. 161-74 (7 figs.). The cliches with
which Dr. Stein has obligingly supplied us met with an accident, which has
unfortunately delayed the appearance of this notice, prepared for an earlier issue
of the Journal.

t See this Journal, iii. (1883) p. 32.



304 SUMMARY OF CURRENT RESEARCHES RELATING TO

himself. The expense of a separate Microscope is thus saved as

any stand can be used, and the light readily applied above or below
the stage.

Dr. Stein's Microscope X (fig. 48) is screwed by its foot S to a

wooden base C D, with two raised parts W V similar to the stand of a

Fig. 49.

dissecting Microscope. This base contains the wires which convey
the current. One lamp a is attached to the socket for the body-tube
by the jointed arm h and serves for the illumination of opaque objects,

while a second smaller one e is attached to the foot of the stand by a
Bimilar arm / and is intended for transparent objects. The wires to and
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from the battery enter and leave at p n respectively. The former is

connected, through the arm /, with 7 spiral German-silver wires Ji i

of different thickaesses, contained in the vfooden base, which act as a

rheostat to increase or diminish the intensity of the current received

by the lamps. By means of the arm / the current can be made to

pass through any one (1-7) of the wires until the proper degree of

illumination is obtained. At the other end the wires are, by the arm g,

put in connection with any one of the three wires I, II, or III. These
are connected with the end of the treble wire r c, and from the latter

point are led separately either to the large or small lamp or to the

stage B, where (at d) the current is made use of for heating purposes.*

The wire from n is in communication with the foot of the Microscope,

the latter thus serving as a conductor for the return current.

A simpler form of Microscope is show^n in fig. 49 A (with photo-

micrographic camera B attached). The lamp I is beneath the stage,

replacing the mirror, and is put in communication with the battery

Fig. 50. Fig. 51. Fig. 52.

f-K+o d

A.
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wires and hooks are e/, e'/', and m n, and the incandescent carhon

at C. For the smaller lamp two, and for the larger three Bunsen or

Grove elements (20 cm.) are sufficient. If it is desired to throw a

strong light on the object, part of the lamp may be silvered, as at a ?> d,

or opal glass may be used if less illumination is required. The
great steadiness of the lamps renders them specially serviceable for use

with the Vertical Illuminator, and they can obviously be very conveni-

ently applied at the side of the Microscope. If a very intense beam of

parallel rays is required to be thrown on the object, an Abbe or other

condenser should be used and the lamp placed exactly in the focus.

For photo-micrographic purposes a camera similar to that of B,

fig. 49, can be used, a h being the box for the plate, and the whole being

attached to the body-tube by the screw c. Dr. Stein is somewhat
enthusiastic on the use of the electric light for photo-micrography and

urges that all microscopists should employ it. He has photographed
Pleurosigma angidatum x 500 with an exposure of only 70 seconds,

and an incandescence lamp of five volts.

Dr. Stein has recently designed the battery figs. 53 and 54

specially for use with the Microscope. Holding 300 gr. of bichro-

mate solution it will actuate for two hours lamps of 2-8 volts

and 1-6 candles. The speciality of the battery is the contrivance,

f X 8 n g y t,iov lifting the cells a ?* up and down to increase or



ZOOLOaY AND BOTANY, MIOROSOOPY, ETC.

Fig. 54.
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decrease the light. The higher the cells, and the deeper therefore

the immersion of the elements (carbon and zinc It z), the greater the

illumination. The wires pass out through ccl. At e r

a cover can be introduced to prevent the fluid spilling ^^<^- ^^•

when carried. The whole measures 8 in. X 9 in. x 3 in.

As we have recently * dealt somewhat fully with

the advantages of electrical illumination for microsco-

pical work, it is unnecessary to recapitulate them here,

but we may mention that Dr. M. Flesch records f some
further experiments both with arc and incandescence

lamps, and commends the steadiness of the light and

the very perfect manner in which colours are shown,

differences of tint hardly appreciable by daylight being

readily discriminated with the electric light.

Swifts' Sheep-Scab Microscope.—This (fig. 55) was
constructed by Messrs. Swift for a microscopist who
desired to examine the scab in sheep without having to

approximate his face too closely to the diseased portion

of the animal. It would of course be found equally

useful in the case of examinations of other contagious

or disagreeable diseases.

* See this Journal, iv. (1884) p. 966. Cf. also ii. (1882) p. 419.

t Zeitschr. f. Wiss. Mikr., i. (1884) pp. 561-3.

X 2
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The Microscope consists of two tubes only, tlie objective being

screwed to the outer one and the eye-piece sliding in the inner.

A pin on the inner tube works in a slot in the outer, serving as a

guide when the former is drawn out. "With the eye-piece tube closed,

the instrument is 4 J
in. long and extended 6| in. The power varies

from 3 (closed) to 12 (extended), with a working distance of from

6i in. to 3 in. The adjustment for focus is of course made by moving

the whole Microscope to and from the object.

Winkel's Demonstration Microscope.—The speciality of this

instrument (fig. 5G) consists in tlie arrangement for moving the object.

This is effected as represented in fig. 57, which shows the lower part

of the Microscope when the upper
Fii;. r)0. portion is disconnected. The slide

is attached by spring clips to the

movable plate, shown in the fig.,

which has a long slot working on

a pin, so that the plate can be

moved laterally for rather more

Fig. 57.

than 1/2 in. At the same time a

motion in arc for about the

same distance can be obtained by
pivoting the plate on the pin. The
combination of these two motions
brings all parts of the object into

view. Since fig. 56 was drawn,
three feet have been added, forming a tripod support for the instru-

ment when standing on the table. The fine adjustment screw has
also been removed from its position at the top of the base and placed
below. Its action is to raise or lower the slide-plate at one end
slightly. Tliere is a spring clip on the top of the base to receive

a card with tlie name of the object.

ToUes' Clinical Microscope.—This (fig. 58) consists of a prin-

cipal tube or sheath, into the upper end of which slides the body-tube,
with eye-piece and objective, while in the lower end works a third
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eliorfc tube, with outside screw. In this tube slides the socket to

which the stage is attached, and by the action of the screw (on the

principal tube being revolved) a fine adjustment is obtained. The

screw, though coarse, is of large diameter (l\ in.), so that the

motion is sufficiently slow. A coarse adjustment is made by sliding

the body-tube. On removing the stage the end of the Microscope

can be closed by a cap, for more conveniently carrying it in the

pocket. The total length is 7| in.

Fig. 58. Fig. 59. Fig. 60.

Klbnne and Miiller's Pocket Microscope.— This (fig. 59) is

similar in general design to the preceding, but is without any arrange-

ment for fine adjustment. The slide is passed through a transverse

opening in the drum which forms the end of the principal tube or

sheath, and is kept in position by the action of a spring, the two ends

of which move in slits as shown in the fig. There is an aperture in

the drum to admit light to the object.

For use in the field the Microscope is carried in the case shown
in fig. 60, which contains knives, needles, glass tubes, and slides.

Janney's Simple Solar (or Projection) Microscope.*—This
(fig. 61) is a somewhat primitive form of solar Microscope devised

by R. Janney, which however, on account of its cheapness and the

absence of a heliostat, may be found useful for school demonstrations
in countries where there is a fair amount of sunshine. It is claimed

* Scientific American, 1. (1884) p. 276 (2 figs.). The fig. is from Zeitschr. f,

Instrumentenk., iv. (1884) p. 319, and slightly diifers from the original.
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that an object (piece of a fly's eye) less than 1/16 in. in diameter

can bo exhibited clearly and with good definition enlarged to 10 feet,

and a bee's sting to 20 feet.

Two mirrors, a and h, are supported by the arms I and k, on which

they swing. The arm I is attached to the ring /(, which rotates on the

Fio. Gl.

inner cylinder by the milled head m. The cylinder being directed to

the pole the mirror a by the rotation of the ring h will bo made to

follow the sun. The ami Tc is similarly attached to the ring i, which
rotates by hand, and by which the mirror h can be set so that the sun-

light is thrown through the condenser. The inner cylinder which is

directed to the pole is connected by a hinge joint n to the base plate

0. The optical part consists of the convex and concave lenses c d,

small condenser e, and the objective g. The condenser and objective

with the stage / slide along two rods s s, and are clamped by the

screws r r r. The fine adjustment is at t. The lens e can be adjusted

vertically or laterally by screws not shown in the fig.

The parts noo are of wood 4 in. by 3/4 in. and 22 in. long.

They can be turned about q, which is immediately under the centre of

the mirror b. The piece p extends 2 in. beyond either side of n o,

and is screwed to the window-sill. The three pieces j; n o all turn

independently, and in use o o is turned to point to the place where
the image is to be shown.

The apparatus can be used with the electric or lime light.

Clockwork could be applied to it.

Thompson's Projection Microscope.*—W. G. Thompson describes

the following adaptation of a Microscope (designed by himself and
Dr. J. W. Roosevelt) " as a sort of magic lantern " for class-room
demonstration, which he has found extremely useful, cheap, and
practical,

A large common kerosene " duplex " lamp (fig. 62, facsimile of

original) is the illuminator. Superfluous light is cut off by a piece of

6-in. stove-pipe, which fits over the lamp-chimney, and rests upon a

horizontal collar C, of stove-pipe metal. The collar prevents the

pipe from coming down too far upon the lamp, which would cause the

» Science, iv. (1884) pp. 540-1 (1 fig.).
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kerosene to become dangerously hot. The lamp is filled at F with a

curved glass funnel ; and the two flat wicks, 1^ in. broad, are

turned by their separate keys outside the pipe. The pipe has two

elbows, which conduct heat and smoke away, and completely cut off

the light from the top of the flame. These elbows may be rotated

into any convenient position. Opposite the lamp-chimney a third

short elbow E is inserted, closed by a movable cap. Through this

elbow the chimney can be removed, the wicks trimmed, and a concave

glass or tin reflector M, 4^ in. in diameter, may be placed behind
the flame. The flat of the wicks should be parallel to this mirror.

Opposite the mirror, and directly in front of the flame, a plano-con-

vex lens X, 2 in. in diameter, is inserted in a hole in the pipe. The

Fig. 62.

light reflected from the mirror M passes through this lens, and falls

upon the mirror of the Microscope, whence it illuminates the object

upon the slide in the ordinary way. The object is magnifled by a

1/5 or 1/2 in. objective ; the eye-piece is removed; and the image
is projected upon a ground-glass screen G, 1^ ft. square, which is

placed from one to four feet in front of the Microscope. The screen

is supported by a perpendicular iron rod and cork-lined clamp, such
as is in use in every chemical laboratory, to hold glass retorts, tubes,

&c. The iron rod rests upon the floor, occupies very little space, and
can be moved to any convenient focusing distance. A similar stand

supports the horizontal elbow of the stove-pipe. The body-tube
should be blackened inside as in photo-micrography.

The great difficulty with the apparatus consists in trying to pre-

vent the reflection of superfluous light. To obviate this, a pasteboard

box B, 6 X 6 X 8 in., is readily cut to fit closely over the piano-
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convex lens and the back of the stage, thus inclosing the mirror and
allowing it room to be focused properly when the lid of the box is

removed. It is also advisable to fit a sheet of pasteboard P tightly

over the body-tube at right angles to it, in order to cut oflf the rays

which escape around the object illuminated, pass along the axis of

vision outside of the tube, and tend to blur the image on the

screen.
*' Physiological, histological, pathological, and botanical specimens

may be clearly shown. A number of students can look on at once.

The slides are rapidly changed, and student and instructor may
always be sure that they are discussing the same particular cell

;

which, unfortunately, is not the case when a beginner in the use of

the Microscope looks through the instrument alone. The apparatus

may readily be constructed by any one for about five dollars ; it is

easily portable, and always ready for use in any darkened room. . .

With some lenses, the use of the eye-piece adds distinctness, but in

most cases it cuts out too much light. An Abbe illuminator may be

inserted. The image on the screen G is seen most distinctly upon
the farther side ; and some objects become clearer if the screen be

moistened with water, or covered with a thin coat of transparent

varnish laid over the ground surface. The image may also be

received upon white glazed paper, but this is less clear.

For demonstration on a larger scale, an oxyhydrogen light can of

course be used, or some form of electric light. The arc light is not

sufl&ciently steady, and the incandescent light requires a great deal of

storage-room for batteries. The light above described shines with
thirty-six candle power, is clear and steady, and serves every ordinary

purpose : the circulation in the frog's foot, varieties of epithelium,

injected lung tissue, tubercle, plant-cells, &c., may all be clearly

shown. The colours of stained or injected specimens come out
distinctly.

The principle of this apparatus is by no means new ; but its

application is made so easily within the reach of any one who owns a

Microscope, that it is especially recommended to instructors in schools

and colleges."

Apparatus for Botanical Lectures.*—Dr. E. Hallier describes

the apparatus which he has found useful in his botanical lectures.

1. Stand for the Magnifiers and Objects.— Whilst it is, of course,

always required that each student should have in his hand a perfect

example of the plant to be described, and that he should dissect it with
the knife during the lecture, and then examine each part separately
with the magnifier, yet this is not satisfactory with a large number of
students, because the teacher cannot superintend the manipulation of
each one separately, and cannot be certain that the specimen is dissected

and examined as it should be in order to show its essential parts.

Accordingly, Dr. Hallier uses the apparatus shown in fig. 63.

A is the stand for the magnifier. To the heavy brass foot / the
column s is screwed, with an arm a clamped by the screw h, and

* ^eitschr. f. Instrumentenkuude, i. (1881) pp. 393-7 (1 fig.)-
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movable through r to any height. By unscrewing n the arm can be

removed altogether. The magnifier I (a Briicke lens) is connected

with a by two shorter arms with ball-and-socket joints, Tc h.

Fig. 63.

B is the stand for the object. A hollow tube c, screwed into /,

holds a steel rod s, which can be removed up or down by the spring/;

a double arm hinged at g, and having a ball-and-socket joint h, carries

the forceps p for holding the object o. They can be moved up or

down in d. The apparatus has the great advantage of being movable

in any direction.

In use, the apparatus is placed by the south window of the lecture

room, and, to obviate any unsteadiness, it stands upon a piece of felt

about an inch in thickness. A large sheet of white cardboard, for

which black can be substituted if necessary, is placed on the table as

a background for the object. To prevent too strong a light, there

are two frames—one having white calico, and the other black card-

board—which fit exactly into the lower part of the window. If the

light is required to fall on the object from above, then the black one

is used, but the white one if the light is to be dispersed. The speci-

men being arranged in a good light beforehand, one student after

another should examine it \ and the Professor has found that, after a

short description of the object, the student can dissect the specimen

more correctly, and can make a more accurate observation of its parts

at his desk than he would otherwise do.

2. Use of the Sciopticon for Botanical Lectures.—Every teacher will

agree. Professor Hallier says, that there can hardly be too many
expedients for demonstrating objects in botanical lectures, the only

difficulty seems to lie in the choice of means. To illustrate the

teaching of natural science, the preference is always given to the
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object itself rather than to a representation of it. A boy who has

seen an elephant or a monkey in the Zoological Gardens has a great

advantage over his companion who has only seen pictures of these

animals. In the same way the anatomical dissection of the human

body itself must be thoroughly understood by the medical student,

and cannot be replaced by the observation of any artificial model,

however skilfully constructed. The same principle applies to botany.

Pictorial representations of plants and their parts can in no way

replace the necessity for a personal examination by means of the

Microscope and the dissecting knife.

One of two methods are usually employed in using the Microscopes,

i. e. they arc either passed from hand to hand, or are fixed in the

lecture room. The first method has the advantage that the explana-

tion is immediately connected with the observation of the object, but

it is likewise attended with the great disadvantage, that the larger

the audience, the more likely is the position of the instrument to be

disturbed, and the object displaced. Besides, while the student is

looking at the Microscope, the lecturer has, perhaps, proceeded to

another object.

The second method is intended to remove the inconvenience of the

former. Several Microscopes are set uj), and certain hours fixed for

demonstration, and thus the disturbance of the object is avoided.

A more serious inconvenience arises however from the fact that it is

impossible for the teacher to give an oral explanation, because each

student has a different object before him.

Whilst the actual microscopic image is indispensable, it is never-

theless not sufficient by itself, and recourse must often be had during

the lecture to diagrams ; for this purpose the Sciopticon has been found

exceedingly useful. Its advantage lies in its cheapness, and in the

very strong light thrown upon the object, consequent upon the ar-

rangement of the lamp and the ventilation. Three kinds of objects

can be used with it. First, for a small audience, the microscopical

preparation itself ; secondly, photographs from the preparations ; and,

thirdly, photographs from diagrams. Great care in making the photo-

graphs of specimens is necessary. For example, sections of wood or

bark must be perfectly thin and even, that the photograph may be

clear and not perplexing to the beginner by too great a number of

unessential parts. Photographs from diagrams have the great ad-

vantage of giving the whole development of an organism or an organ

in the same diagram, and differently magnified, according to the

requirements of each object.

Every object is not, however, suitable for this kind of demonstra-

tion ; for example, the photograph of a diatom is to be preferred to

one made from a drawing of it.

" All objections which teachers formerly made to the Sciopticon

have disappeared, after the experience of many years. My audience

comprises 60 students, and those at the end of the room can see the

images almost as clearly as those in front. Some teachers have

expressed the fear that young students would take advantage of the

darkness to play mischievous tricks, but it will be found, on the

^
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contrary, that they usually follow this kind of demonstration with the

greatest interest. The room, also, need not be entirely dark
;
gas may

be burnt perfectly well at one end, so that the master may control the

behaviour of his pupils."

We are inclined to think that the value of the Sciopticon is over-

rated by Dr. Hallier, at least for natural objects. We recently

obtained one from Germany, but were warned by the maker that

whilst excellent for showing photographs, it was limited in its opera-

tion for ordinary preparations. The image cannot be made more
than a half metre in diameter in the latter case, as against 8-9 feet

in the former, as there is too little light.* The lime light would of

course allow of a larger image and higher objectives, but one of the

advantages of the apparatus is then lost.

The instrument in its ordinary form is sufficiently familiar. With

Fig. 64.

the arrangement for microscopic slides it is shown in fig. 64, in

which a, h, c, d is the special addition (in place of the usual lenses)

necessary for projecting the image on a screen, a being the stage,

b the objective (25-30 mm. focal length), c a diaphragm, and d the

focusing arrangement
; p q are the condensing lenses, having a

blackened cone e in front of them. The part JiTi is movable for

adjusting the illumination, s f F is the lamp, A B the case for it,

closed by glass at G G, C the " chimney," and H a silvered reflector.

For the lamp is used petroleum in which camphor is dissolved

to saturation. A painted white wall is the most suitable for receiving

the image. If a transparent image is desired, very white tracing

linen is best, instead of wetted linen which is decidedly to be avoided.

* M. Fritz, in 'Das Scioptikon vervollkommneter Projection sapparat fiir den
Unterricht,' 6th ed., 1881, vi. and 83 pp. (4 figs.), says "The images are quite

sharp and bright enough, if not exceeding 50 cm. in diameter, to be seen with all

details by eight to ten persons simultaneously."
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An improved Sciopticon is announced * by O. Wigand, the

principal features of which (for microscopical purposes) are(l) that

there is a more perfect combustion of the gases of the petroleum lamp,

and therefore a more intense white light, and (2) that none of the

reflector is covered up by the frame of the lantern.

L. Edinger,t as noted anfe, p. 147, uses the sciopticon for readily

making drawings of large sections under low powers. The rays are

received by a mirror inclined at an angle of 45°, and the image thrown

direct on the drawing-paper.

C. J. Taylor J finds a valuable screen is made of a sheet of French

tracing-paper, of a kind which possesses a remarkably dull, non-

reflecting surface. With this screen and only an oil-lamp lantern, it

is quite easy to show pictures well to a couple of hundred people in

a room fairly well lighted—sufficiently lighted indeed to enable note-

taking or reference to books to be accomplished with perfect ease

—

provided that extraneous lights are not placed behind the screen.

"Westien's Universal Lens-holder.§—A. v. Brunn describes H.
Westien's lens-holder (fig. 65).

To the standard A is attached the arm B by the " patent junction

Fig. 65.

clamp Kl." The arm can be moved (1) up and down the standard,

(2) round it, (3) backwards and forwards through the clamp in the

direction of the arrows a a, or (4) round the axis of the clamp, as also

shown by the arrows h h. These various movements are all controlled

* Central-Ztg. f Optik u. Mech., iv. (1883) (1 fig.).

t Zeitschr. f. Wiss. Mikr., i. (1884) pp, 250-1.

X Nature, xxxi. (1885) pp. 388-9.

§ Arch. f. Mikr. Anat., xxiv. (1884) pp. 470-1 (1 fig.).
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by the clamp, so that a turn of the one screw fixes the arm securely

in any given position. This is the principal speciality claimed for

the instrument. The lens is held by a kind of spring forceps Z,

having at the ends of the arms points turned inwards, which pass

into shallow holes in the sides of the lens. " A very striking advan-

tage is that any Microscope-objective of low power can be_ used

as the lens, since the necessary holes can be bored in it without

damage."
The construction of the clamp is shown * in fig. 66 (viewed from

above). It consists of a pin C, two disks E and D, and a thumb-screw

Fig. 66. Fig. 67

F, the standard being at A and the

arm at B. "When F is screwed

home the two disks close together

over the arm B. The disk E is at

the same time forced against the

standard. To prevent the clamp

falling when the screw is loosened

to release the arm, two springs are

added as shown at G and in fig. 67,

which press against the standard.

It is claimed that the clamp

has all the advantages of a ball-and-socket joint and none of its dis-

advantages.

Ward's and Queen's Lens-holders.—E. H. Ward f finds the lens-

holders in use are too light to carry large lenses and too short armed
for the convenient study of handwriting upon large sheets of paper

or mounted herbarium specimens, or else too unstable for use with

higher powers, and he has therefore devised the form shown in fig. 68.

It consists of a rectangular frame which slips over the pillar of a

bull's-eye stand, both it and the bull's-eye being best mounted upon
the same stand for the sake of simplifying the apparatus, and because

they are often advantageously used in combination. The frame slides

smoothly up and down the pillar, being held in any position by an
included spring. To an extension of the bottom of the frame is

attached a horizontal arm, having first a horizontal pivot joint, and,

secondly, a ball-and-socket joint, the tension of these being readily

* Zeitschr. f. Instrutnentenk., v, (1885) p. 18.

t Proc. Amer. Soc. Micr. 7th Ann. Meeting, 1884, pp. 162-4 (1 fig.).
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adjustable by means of a screw with a large milled head. By bending
the joints, the lens may be brought near the pillar for use in connec-
tion with tlie bull's-eye ; or by attaching the jaws or ring to a longer

wire, the total ai-m-leugth may be increased at will. At the end of

Fig. 68.

the arm is a vertical pivot, upon which
can be slipped almost any kind of

pocket magnifier. Or, the lenses being
removed, a split wire may be inserted

into the hollow end of the arm, bearing

a pair of hinged semicircular jaws
(shown in the fig.) for carrying an en-

graver's glass or any variety of large

lenses not requiring delicate adjust-

ment. For magnifiers of higher power,

requiring more precise adjustment, a ring is substituted for the

jaws.

There is a fine adjustment at the top of the rectangular frame,

where a screw with milled head, pressing the pillar against the

Fig. 69.

spring, promptly but steadily depresses the^lenses to the extent of

about four times its own motion.

Simplicity can hardly go further than in J. W. Queen & Co.'s
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dissecting stand f (fig- 69). It will take lenses of various sizes and

powers. Its stability must be doubtful, especially at the joints of

the arms-

Dissecting Microscopes with Briicke Lens.—Dissecting Micro-

scopes are now much in vogue on the Continent in which in place of a

single lens, doublets in the Briicke form are employed. Fig. 70

shows the large dissecting Microscope of Dr. Zeiss, the general form
of which requires no explanatory description. The optical action is

shown in fig. 71, where Si is the objective and Sg the concave ocular.

The pencils from the object Oi O2 which after their passage

through the objective converge towards O2* 0* Oi* are intercepted by
the ocular and converted into diverging pencils which (prolonged)

converge at the distance of distinct vision and there form an erect

enlarged image of the object, Oi** 0** O2**. The objective is in

t Micr. Bulletin, i. (1884) p. 38 (1 fig.).
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Fig. 71.

fact a triple achromatic combination (a triplet and two doublets) and
when used without the ocular (also achro-

matic) the different combinations will give

amplifications of 15, 20, or 30 times.

When used with the ocular, amplifications

of 40, 60, and 100 can be obtained with

a working distance of 27, 16, and 9 mm.
Mr. E. M. Nelson informs us he has found

the power of 100 useful in finding parti-

cular specimens on slides, and for the

examination of slides such as Cole's series.

The field of view visible at one time is

small, but by moving the eye over the eye-

piece a considerable area can be looked

over.

In this form there is no provision for

increasing or diminishing the power of

the combination as was effected in the

original Briicke lens,* by varying the dis-

tance of the ocular from the objective, a

device anticipated by the "objectif vari-

able " of C.Chevalier,f in which the lenses

Fig. 72.

0* *

M.m6£fisa J£M.

* Si e this Journal, ii. (1882) p. 101.

t Chevalier, C, ' Des Microscopes et de lenr usage,' 1839, p. 156 (2 figs.).
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of whicli the objective is composed are placed in two tubes so that

they can be more or less separated, either by sliding or by rack and
pinion. This plan was more recently adopted by Dr. Zeiss in the
" adjustable objectives," described Vol. III. (1880) p. 524. The fixed

Fig,

mount enables Dr. Zeiss to use a small diaphragm within the tube
which protects the eye from the glare seen with the ordinary Briicke
lens.

Fig. 74.

The smaller disbcclmg Miciobcope of Dr. Zeiss, with which, by
means of an adapter, a Briicke lens can also be used (though not so
conveniently as with the former stand, on account of the long
working distance of the lens), is shown in fig. 72.

In Klonne and Miiller's large dissecting Microscope (fig. 73),
with which is also used a Briicke lens, the supports for the hands are

Ser. 2.—Vol. V. Y
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made of two pieces of thin sheet brass beut in the maimer shown in

the woodcut.

Two other dissecting Microscopes are shown * in fig. 74 (Schieck's)

and fig. 75 (Bocker's), in which a Briicke lens in a slightly varied

Fic. 75.

form is employed. None of the English dissecting Microscopes are,

so far as we know, provided with other than single lenses or the older

form of doublet.

Standard Eye-pieces. — The Committee appointed by the

American Society of Microscopists f to report on the nomenclature

and sizes of oculars, brought up a further report at the last

(Rochester) meeting.^

The Society adopted the original recommendation of the Com-

mittee for 1 • 25 in. as the standard size of tube (with a preference of

1 • 00 or 1 • 35 in. where other sizes are required), and • 75 in. for cap-

tubes (for interchange of camera lucidas, &c.), and 1 • 50 in. for sub-

stage tubes, all outside measure. They also adopted the following

resolution on nomenclature, somewhat varied from the Committee's

suggestion in their first report.

" Eesolved that this Society recommends that oculars be named by

the equivalent focal lengths in English inches, representing their

actual power in use in the compound Microscope with objectives of

not more than 1/4 in. equivalent focus, and with a working tube-

length of 10 in. including the mounting of the objective, on the basis

of 1-in. focus corresponding to 10 diameters of amplification."

The Report of the Committee on which the resolution was founded

was as follows :

—

" The naming of oculars. Wee objectives, by their equivalent focal

lengths in inches, hut estimated in a conventional manner at a somewhat

arbitrarily chosen distance. This is an attempt to secure in the case

of oculars an approximate and serviceable nomenclature having some-

* Lowenbcrz's Bericht u. d. Wiss. Instr. a. >\. Berliner Gewerbeausstellung,

1880, p. 295 (1 fig.). Dippel's ' Das Mikroskop,' 2nd ed., 1882, p. 186 (1 fig.),

t See this Journal, iii. (1883) p. 711.

i Proc. Amer. Soc Micr., 7tli Ann. Meeting, 1884, pp. 228-33 (1 fig.).
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what of the practical convenience of that in use for objectives, which
shall imply a reasonable suggestion not claiming to be a precise

statement of the power employed. Though not free from criticism,

our nomenclature of objectives has been used, and continues to be

used, with some satisfaction, and it is conceded to be the best plan

yet brought into actual service. It has been already applied to

oculars by several makers and by many users, and it is simple and so

in accord with present usage and habits as to seem scarcely an in-

novation, and to be capable of adoption without conscious effort or

sacrifice. The only other plan seriously proposed, naming by
numbers representing the actual magnifying powers, has long ago
been tried and abandoned by most competent authorities. It involves

such extreme changes of ideas and habits in thinking and speaking of

oculars and objectives, that there is great doubt as to the practicability

of securing its early adoption. Nor is it certain to be advantageous
if adopted. It lacks the simplicity which in the other case classes

the powers in a limited number of familiar groups, and introduces

an indefinite number of names marked by larger figures, clumsy
to use and difficult to remember, and not so easily suggestive of their

practical significance. It also involves the claim for a precision

which it does not possess, since the complications of collar adjustment
and tube-length, which only somewhat impair the value of the approxi-

mate method, seem as yet wholly incompatible with a more precise

system. Furthermore, the nomenclature by inches would be so easy
a movement in the direction of sensible method, that it might prove
to be a step toward, rather than from, any further improvement that

might prove desirable.

It is not claimed, and has never been supposed, that the proposed
method of measurement would give results exactly corresponding
with the optical values of the oculars, as computed by the Cross
formula or any other. Nor does it seem certain that persons not
opticians can locate the focal planes of their objectives and oculars,

with such ease and precision as to secure in each case a tube-length,

that would work the various systems exactly at their theoretical

power, or that such varying tube-lengths if secured would be within
the limits of a convenient working length.

For these reasons it was suggested to establish a conventional
nomenclature, representing as nearly as possible the working value
in the Microscope as actually employed, without regard to their value
under other circumstances. By this plan a 1/2 in. system would be
one which, as used in the Microscope, would double the power when
substituted for a 1 in., and a 2 in. would be one which would give

one-half the power of a 1 in. This is deemed to be an experiment,
for the purpose of obtaining at least temporarily approximate results

that would be an improvement on the present practice, in the course
of which it is assumed that difficulties will be encountered and
intelligent work become necessary, especially in applying it to

oculars of exceptional construction. The estimate of powers on the

ten diameters' rule would evidently cease to be fairly approximate in

relation to objectives of very low power, unless a similar nomenclature
should be applied to the objectives also. If the proposed method of

Y 2
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mcasuriug the powers of oculars prove impracticable or undesirable, the

cftbrt may at least lead to the discussion and adoption in some form

of the nomenclature by inches, which is the essential portion of the

proposition. It remains for the Society to say whether it is prepared

to take the responsibility of trying the experiment or not."

Testing the different Sectors of Objectives.*—Mr. E. M. Nelson

finds that all the sectors of an object-glass are not equally good in

defining objects. In fig. 76, sectors 1 and 2 may not bo as good as

3 and 4. If, however, to test this we rotate tho object, the test is not

a satisfactory one, as tho illuminating conditions are

Fig. 76. altered, so that when, for instance, a Podura scale is

being rotated, something must be allowed for the altera-

tion of the illuminating conditions with 'regard to the

position of the exclamation marks, as well as something

for the difference in the quality of the sectors.

" The importance of separating these variables will

be obvious to every one. For this purpose I have de-

signed a revolving nose-piece, which will enable the

object-glass to be turned round, and so bring its various sectors into

play. By this means it can be easily demonstrated how much of the

difierence in the pictures is due to the objective, and how much to the

illumination. \\ hen I practically tried this nose-piece, I was very
much astonished at the enormous diflference I found in the defining

powers of the alternate sectors of an object-glass. To illustrate the

difference in the chromatic aberration, let me mention only an ex-

ample. A very fair water-immersion 1/8, 1 • 17 N.A., showed the
exclamation marks red in one position, but turned them green when
the object-glass was rotated through an angle of about 90°.

" The practical outcome of all this is important. (1) An object-

glass which performs well enough when exhibited on the optician's

Microscope, may tell a very different tale when tried on the purchaser's

instrimaent, because the objective may not screw up to the same point.

(2) It may account for the difference of opinion held by experts as

to the quality of any particular objective, for they might have been
testing different sectors.

" It would be worth while, in the case of expensive object-glasses,

to have the Society's screw portion of them capable of rotation, and
provided with jam screws, so that the purchaser might place the

better pair of sectors in a line across his own Microscope, then fix it

with the jam screws. He would only have to remember to place any
exceptionally difficult object in a line with the front and back of his

stand."

Mr. Nelson was no doubt not aware when he wrote the foregoing,
that the testing of objectives in the way suggested has been practised
for many years. All tho objectives of Zeiss are thus tested. The
matter is referred to by Dr. Dippel, from the suggestions of Prof.

Abbe, as follows : f

—

To ascertain the faults which arise from defective centering, or
which act in a similar way, and may be called want of symmetry in the

* Engl. ]\Iccli., xli. (1885) p. 34 (1 fig.).

t See Dippel'a ' Das Mikioskop,' 1882, pp. 347-8.
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optical action of an objective, it is necessary to be able to rotate

the latter on its axis without using the screw. This is accom-
plished by an adapter, the upper part of which screws into the

end -of the body-tube, while the lower receives the objective and
rotates easily and concentrically on the upper. An object such
as the silvered test-plate * is placed on the stage and illuminated by
oblique light. The objective is then rotated on its own axis from
1/4 to 1/4 or 1/8 to 1/8, and to be approved the sharpness of the

image and the character of the spherical and chromatic aberrations

must be identical in all positions. If this is not so, there are either

defects in the centering or local faults in the lenses or in the cement.
This test when used on an appropriate object is a very sensitive and
valuable one, and is indeed the only one which furnishes a real test

of the centering of the lenses. The other methods which have
been recommended for that object test only the centering of the
screws, which in regard to the optical action is quite an unimportant
matter.

Cost of Objectives of Large Aperture.—The great increase in the
labour necessary to produce an objective of large aperture is but
little appreciated by microscopists. Some estimate may, however,
be formed from the fact that so low a power as a 1/6 in. of 1'50 N.A.
costs 35Z. Even at this price there are no signs of any tendency to

underselling or competition among opticians. So far as we have
been able to form an opinion, the price in question, large as it is, does
not represent more than a very moderate return for the skill which
the construction of such an objective requires.

Finder.f—P. Francotte describes a finder the designer of which
is unknown.

The adapter A (fig. 77), with Society screw, carries a tube B
which is kept extended by a spring, but can be pushed back again
with very slight pressure. Two screws prevent the tube rotating.

To the end of this tube is screwed the conical piece C,

the point of which is cut out like a ring punch, so that Fig, 77.

when smeared with bitumen or ink it will impress a
small circle on the slide about 1/50 in. in diameter.

When the object is in the centre of the field the

objective is removed and replaced by the finder, and
a circle is impressed on the cover-glass. The spring

prevents any damage to the object. With low powers
the circle is readily found again. With high powers
the procedure is given as follows, though we should
have supposed that even with the highest powers it

would not be necessary to have recourse to the finder

again : — The finder is replaced on the body-tube
without any eye-piece. The piece C is removed and the slide placed
so that the circle is in the centre of the opening. A small diaphragm
will facilitate this operation. The finder is then removed and the
objective screwed on.

* See this Journal, iii. (1883) p. 125.

t Bull. Soc. Belg. Micr., xi. (1884) pp. 48-50
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Ward's Iris Illuminator.*—R. H. "Ward, in order to obtain, with

oblique illuminatiou, the advantages obtained with the iris dia-

phragm with axial illumination, has devised the arrangement shown

in fig. 78. It consists of any desired lens-system, either dry or

Fig. 78.

Siimii ^iiiillllllliU^^^

immersion, under and close to which is mounted an iris diaphragm

with a decentering adjustment ; the diaphragm being set in a sliding

plate pushed by a screw or lever, so that it can be moved into any

position from the centre to the periphery of the system without alter-

ing the position of the latter. Thus not only tlie obliquity of the

light, but the exact amount desired or found advantageous at any

chosen obliquity, can be regulated with perfect precision by a touch

of the hand to the screw and to the adjusting collar of the dia-

phragm.
A blue glass disk is fitted to the bottom of the dark well of the

diaphragm. A special adapter is also provided for the use, in place

of the iris, of central stops for securing dark-field illumination ; or

of a horizontal slit or pair of horizontally arranged apertures, for

the better illuminating of binocular Microscopes, as proposed by the

writer in the 'American Naturalist' for December 1870; or of any

special stops desired by the user; or of a polarizing prism and

selenite plate. The whole apparatus rotates about its own optical

axis, which remains coincident with that of the Microscope itself.

It is used to the best advantage with a 4/10 achromatic con-

denser, or with the thick non-achromatic immersion lenses of the

Abbe condenser. It cannot, without outgrowing the limits of the

standard 1^ in. substage ring, be applied to the largest lenses now
used as condensers, and for this reason, if for no other, it might be

unavailable for extreme resolution with objectives of excessive aper-

ture.

By removing the lens from the top of the apparatus, the iris

diaphragm, with or without its blue glass disk or the polarizing

prism, will be found in position for use by itself.

* Proc. Amcr. Soc. Micr., 7th Ann. Meeting, 1884, pp. 160-1 (1 fig.).
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Nelson's Simple Condenser.*—E. M. Nelson's object in sug-

gesting this condenser was to provide a very inexpensive, but at

the same time efficacious means of illumination for the micro-

organisms which are now the subject of so much investigation, and for

which purpose it is desirable that the necessary apparatus should

involve as little outlay as possible. As exhibited it was attached to a

Leitz 3/. 12s. instrument.

Fig. 79.

It consists of a socket A, having a spiral slot. This socket screws
into the stage, and in it slides a second tube B which has a 1^ in.

milled flange for focusing by rotation, and a pin which works up and
down in the slot. This tube carries the lenses, which are a meniscus
and biconvex. A cap C with large aperture in the centre fits at the
end of the tube to hold diaphragms, like that shown at D. The
small vertical piece of the slot prevents the condenser being acci-

dentally twisted out. The aperture is • 5 N.A.

Madan's Method of isolating Blue Rays for Optical Work.—
Mr. H. G. Madan finds a combination of ordinary blue glass with a
peculiar bluish-green glass, known as "signal-green" glass, much
more convenient than the usual glass cell filled with solution of
cuprammonium sulphate. Glass coloured with cobalt absorbs most
of the rays of medium refrangibUity, but transmits besides blue rays
a portion of the red rays in the neighbourhood of Fraunhofer's line A.

The " signal-green " glass (so called from its being used for rail-

way signal lamps) is remarkably opaque to red and yellow rays, and
hence if a piece of it is superposed on cobalt-blue glass, the only
light transmitted by both is that which lies between Fraunhofer's
lines F and G, constituting a beam at any rate not less homogeneous
than that transmitted by cuprammonium sulphate.

In cases where the double thickness of glass may be an inconveni-
ence, as in disks for stage diaphragms, a plate of " flashed " blue glass
may be cemented, flashed side downwards, upon the signal-green
glass, and then the whole of the colourless part of the blue glass can
be ground away, leaving only the coloured film upon the signal green,
and thus forming a plate hardly thicker than the latter alone.

* Engl. Mech., xli. (1885) p. 34 (1 fig.).
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Signal-green glass is, so far as the author knows, only made as
" pot-metal " and never flashed. The colouring matter is believed to

be (di-valcnt) copper.

Madan's Modification of Foucault's and Ahrens's Polarizing
Prisms.*—H. G. Madan suggests that if a film of air (as in Foucault's

prism), instead of a film of Canada balsam (as in Ahrens's prism), is

placed between the middle spar-prism and the next, the ordinary ray
will be totally reflected, while the extraordinary will still emerge and
be available as a plane-polarized ray for experiments, as in Foucault's

prism.

This extraordinary ray, however, is not only deviated on emergence,
but also over-corrected for colour ; but both the deviation and the

dispersion can be almost entirely corrected by passing the ray through
a prism of crown glass combined with a

^'"^•- ^^- prism of very dense flint glass, as shown
in fig. 80 (a and b calc spar, c crown glass, d
dense flint glass). The combination forms
a polarizing prism with an angular field of
28°, about ec[ual to that of an ordinary

Nicol's prism, and far greater than that of

a Foucault's prism (which is only 8°).

The following points, among others, appear noteworthy in the

above prism :

—

(1) Its length is scarcely more than twice its breadth, the proportion

between the two dimensions being rather greater than in Foucault's

prism, about the same as in Ahrens's prism, and much less than in

Nicol's prism. (2) Only half the prism is made of Iceland spar, a

material which is becoming deplorably scarce and expensive. (3) The
combination is not quite free from distortion and chromatic aberration,

but this is not serious enough to interfere with its use for many
optical purposes, especially as a polarizer. (4) In using it, a dia-

phragm should be placed in such a position as to limit the entering

cone of rays to 28^, since at a greater angle the ordinary rays are not

separated by total reflection.

" Ahi'cns's polarizing prism is certainly," Mr. Madan adds, " a

remarkable one. I do not think that a double-image prism has ever

been previously constructed in which the extraordinary ray emerges
without deviation, while the other ray is deviated to the extent of

very nearly 60°."

Illumination of Microscopes and Balances.t—In measurements
and weighings where high scientific accuracy is needed it is some-

times necessary to use artificial means of illumination, and it is found

that when reflected light cannot be conveniently introduced, the heat

from ordinary lamps causes variations of the temperature of the room,

&c., which slightly affect the accuracy of the results to be obtained.

By using, however, an incandescent electric lamp fitted inside a glass

vessel of water, the light may be even brought near to the Microscope

* Nature, xxxi. (1S85) pp. 371-2.

t Ibid., p. 440.
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or balance witliout any appreciable interference with temperature.

The glass vessel is provided with a pierced cover or shade, and a

little stream of water of a uniform temperature may be kept flowing

through the vessel.

By means of a " chromozone " battery, supplied by Mr. 0. March,
it has been found, at the Standards Office, that a light may be main-

tained at an insignificant cost for fifty hours without, of course, any
attention. During a recent comparison made by Mr. Chaney of two
standard kilogram weights it became necessary to use the lamp, but

the action of the balance was not interfered with by the proximity of

the lamp, the probable error of the result being only ± 0*005 mgr.

Standard Thickness of Glass Slips.*—E. M. Nelson suggests that

it would obviate much inconvenience where immersion condensers are

used, if a standard thickness was adopted for glass slips. At present

there are so many thicknesses in use that it is sometimes very trouble-

some to adjust the focus properly with high powers, as if too thin the

drop will not adhere, and if too thick it gets squeezed out. He
proposes that a thickness of 1/20 in. should be adopted as the best

standard, and " if every person would buy slides of that gauge only,

the thing might easily be done."

Mr. A. D. Michael said, at the meeting at which this suggestion

was made, that he thought he should find a standard gauge for

glass slips a great nuisance, especially for such objects as required

the use of high powers ; while Dr. Carpenter thought it might be
well to try to get some uniform slip for use with oil-immersion

objectives.

Rabl's Slide for Viewing Objects on both Sides.j—C. Eabl
describes a slide (fig. 81) which he found useful in his researches on
cell-division. It consists of two pieces of glass a h (thick lines),

Fig. 81.
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Whitney's Life-Box.*—J. E. Whitney reduces the eost of a life-

box to a niinimum by getting a full set of brass ferules, consisting of

about a dozen of graduated sizes, fitting one inside the other. Take
any two which fit well together and cement the smaller one, large

end down, to the centre of an ordinary glass slide. Cement to the

top of the ferule one of the thickest cover-glasses that fits it. Take
another thick cover-glass which fits inside the large ferule, and
cement it to the inside at the top. The box is now complete, and all

that remains to be done is to slip the large ferule over the other.

Mica can be used instead of the cover-glasses if desired. The set

will make an assortment of various sized boxes.

Micrometers mounted in Media of High Refractive Index.—
It was suggested some years ago | that a Nobert test-plate should be

mounted in a saturated solution of phosphorus in bisulphide of

carbon, with the view of incieasiug the visibility of the lines.

Prof. W. A. Rogers has ajiplied the same method to a stage-

micrometer made for the National Museum at Washington. Whils
not better in ruling than others from the same source, it is reported

to be of peculiar excellence, owing to the fact that it is mounted in

Prof. Hamilton Smith's medium. The fine lines are thereby made
far more visible and sharp than on ordinary micrometers, and, as

anticij^ated in the case of Nobert's plate, " very fine lines, which are

scarcely visible otherwise, are readily seen when mounted in the new
medium."

Atwood's Apparatus for Photo-micrography. §

—

H. F. Atwood
describes an " apparatus capable of doing any work in photo-micro-

graphy perfectly, and that can be put in the hands of the microscopist

Fig. 82.

at an expense less than that of ordinary camera attachment for his

Microscope." It is shown in fig. 82.

The coarse adjustment is made by sliding the stage and fittings

* Proc. Amer. Son. Micr., 7th Ann. Meeting, 1884, p. 215.

t In a paper by Mr. J. W. Stephenson. See this Journal, ii. (1882) p. 164.

X Amer. Mon. Micr. Journ., v. (1885) p. 38.

§ Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 176-7 (1 fig.).
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by hand on the slide on whicli it rests. On reaching an approximate

focus, the stage is secured by a friction-screw. The fine adjustment

is controlled by a milled head placed directly under the ground glass

focusing-plate, and acts by lever on the nose-piece carrying the

objective, and thus tight cords ruining the fine adjustment fixtures are

dispensed with. The substage has a fitting to receive any ordinary

illuminating apparatus, and by a simple device a condenser can be

accurately centered.

Actinic and Visual Foci.—Statements have recently been made
that with modern under-corrected microscopic objectives there is no
difference between these foci, and that no allowance need therefore

be made in focusing. Dr. J. D. Cox, while finding this correct for the

generality of objects, remarks that it docs not apply when large

amplifications are in question. When powers of 1500 and 1600 are

used for photo-micrography there is a distinct difference between the

two foci, and it is therefore still necessary to give particular attention

to the focusing in order to obtain sharp photographs.

Compound Negatives.* — In photo-micrography it frequently

occurs that the operator, instead of devoting a negative to each of

two or more similar objects for comparison, printing both upon the

same print, prefers to have the whole series upon one negative, taking

from this a single print. There is often room for two or more images

upon the same plate. If the centre of the plate is devoted to one,

obviously no more can be accommodated on it, but by placing one at

each end, or one on each corner of the plate, both economy of plates

and convenience of printing are secured. C. M. Vorce points out

that this end may be readily accomplished by " matting " the plate as

a negative is matted in printing.

Suppose it be desired to photograph four different species of Acari

on one plate, the image of each when magnified to the desired extent

only covering about one-fourth the exposed area of the plate. First,

a mat is prepared of cardboard or thick non-actinic paper, which is

adjusted to exactly fill the opening of the plate-holder, lying in front

of and close against the plate when exposed, and having one quarter

very exactly cut out. A convenient way to fit this mat is to leave

projecting lugs on each side at exactly the same distance from the

ends, and cut notches in the plate-holder into which the lugs may
closely fit. If this work is carefully done, the mat may be reversed

both sidewise and endwise, and the lugs will fit the notches ; if so, it

is ready for use. The object being focused, the camera is raised one-

half the vertical dimension of the plate, and displaced to one side half

the horizontal dimension, when the image will be found to occupy
one quarter of the plate. The mat being placed in the plate-holder,

a focusing-glass is inserted in the position the plate will occupy, and
final adjustment and focusing made. The plate is then marked on
one corner on the film side with a lead pencil, placed in the holder

without disturbing the mat, and the exposure made. When the plate

is replaced for a second exposure, either the mat is reversed or the

* Amer. Mon. Micr. Journ., vi. (1885) pp. 13-4.
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plato turned end for end ; but it is best to always place the plate in the

bolder in the same position, and change the mat to expose successive

quarters, but this requires the camera to be moved for each exposure.

Monocular Stereoscopic Vision.*—Prof. Fritsch describes an

optical phenomenon observed during the microscopical examination

of certain objects, and which he considers is due to monocular stereo-

scopic vision. Certain images, in particular those of the transverse

section of the principal nerves of the electric organ, give the idea

of a funnel-shaped depression, such as is otherwise obtained only in

binocular stereoscopic vision. He found it especially easy to receive

this impression by moving the eye from side to side.

Journal of the New York Microscopical Society.
—

"Wo are glad

to welcome this new microscopical journal. While every addition to

the number of new journals adds to the strain which is put upon both

space and time so far as we are concerned, it is, we think, clearly to

the advantage of the cause of microscopy that there should be a

fair nimiber of microscopical journals. Nearly all those published

hitherto have at one time or another been the means of adding to our

knowledge to no inconsiderable extent.

Strasburger's Practical Botany.f—E. Strasburger supplies an

extremely useful handbook for practical botanical students. The
smaller work is intended for beginners only. The larger one is printed

in two different types. The paragraphs in larger type are adapted

for beginners, and those in smaller type for more advanced students,

the whole being arranged in thirty-four " lessons " for a six-months'

course. The introduction to the larger work deals with Microscopes

and all other apparatus, reagents, &c., necessary for workers in the

botanical laboratory. In the lessons themselves, plants are in general

chosen which are readily accessible ; and the mode of treatment is

described best calculated to bring out the various important points in

their structure. The whole is illustrated by admirable woodcuts.

Microscopical Societies.^—E. Hitchcock discusses the fact that

microscopical societies are " vigorous for a time, then they gradually

languish, and sometimes disband. There is scarcely an exception to

this rule." He considers the remedy to be to make the meetings of

value and interest to the members.
" If the meetings are to be interesting and instructive, somebody

must work to make them so. It involves no little labour on the part

of the few who undertake to conduct a successful society. Still the

time thus spent is not without profit both to the individual and to the

members. One need not be thoroughly informed upon microscopical

subjects to be an efficient leader. It requires energy, interest, and a

willingness to work, more than anything else. Let those who are

willing to give their time and work for the benefit of others who do

* Nature, xxxi. (1885) p. 212.

t Strasburger, E., 'Das BotanisdiePracticum,' xxxvi. and 664 pp. (182 figs.).

' Das Kleine Botanische Practicum fiir Anfanger,' viii. and 285 pp. (114 figs.),

gvo. Jena, 1884.

X Amer. Mod. Micr. Joum., v. (1884) pp. 215-7, 237-8.
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little else than attend the meetings to learn what they can, study up
and present different subjects of interest in papers, or more informally,

and continue in this way. After a while they will find others coming
forward, and the society will grow. If the meetings can be made
instructive, members will be sure to attend. If they are dull, and if

nothing is done to make the time pass profitably as well as pleasantly,

so that members will feel that it is worth while to attend, the society

might as well disband."

"What is a Microscopist

?

" *—Some " microscopist " has (we
hope unwittingly) given mortal ofience to a writer in ' Science,' as

it is evident that the following could only have been penned under
the severest provocation.

"What is a microscopist? First and last, an amateur who
rejoices in the beautiful variety of microscopical specimens ; one who
treasures slides in the exact centre of which is a ring of cement neatly

put on, and holding a cover-glass under which lies some fine test-

object,—a delicate diatom, a Podura scale, a bit of tissue the vessels

of which are injected with gorgeous red, a polarizing crystal : in short,

almost any tiny scrap of the universe, if so it be pretty in the
pattern of its shape and colour. These same treasured slides must
have neatly bordered labels, and be catalogued and stored by a special

system. The microscopist is one who has a formidable and extensive
deal of brass stand, which can hold together a cabinet of appliances

;

and he will display the most admirable patience in getting them in
position, until at last he sees the specimen, and is ready to clean and
pack away his apparatus. His series of objectives is his glory ; and
he possesses a fifteenth of Smith and Brown, which will resolve a
band of Nobert's not to be resolved by the objectives of any of his
friends. His instrument is his pet: about it his interest centres,
while the direction of his studies is determined, not by any natural
bond between the objects, but by the common quality of minuteness.
Is it not curious ? Imagine any one deliberately setting out to study
whatever he could cut with a knife. We should pity the man who
chopped up the sciences according to the instrument he used. We
cannot be brought to regard anatomy as a department of cutlery, nor
can we seriously admit histology as a department of microscopy.

Scientific men have been very lenient towards the microscopists

;

and yet the latter, who have long been allowed to march as hangers-
on to the regular scientific army, have gradually lagged behind. The
army has grown, and divided into many separate corps, traversing
the country of the unknown in all directions, and the microscopist
knows not whither to follow. If he turns in any direction, he must
join with the special work there, and can glean only in one field : he
is no longer the universal gatherer. One must be of the army to be
with it, and the forces are too scattered for any hanger-on to flit from
one division to another. The would-be microscopist has no place
among scientific investigators. He must enlist in one company and
there remain, or else be content to rank as an amateur, and not as a
scientific man."

* Science, v. (1885) p. 164.
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It is of course very easy to prove anything if only we are

allowed to start with a prciuiss or definition of our own choosing.

If, for instance, a zoologist is held to be a man whose whole delight is

to arrange quadrupeds and birds on pieces of nicely polished wood,

with every hair of their bodies and every feather in their tails exactly

in place, how surely it follows that zoologists ought not to be allowed

to " hang-on " to the scientific army. If botanists are people whose
only object is to spread plants out flat on pieces of pai)er of elegant

design and with regard only to the prettiness of the arrangement,

botanists clearly ought to be shunned by all right-thinking persons.

The writer has apparently never heard of a class of men, of whom
Dr. Carpenter may be taken as a type, who are truly " microscopists,"

and yet are not addicted to the vices of the imaginary beings who
figure in the above article. Nor does he seem to have ever heard of

another class, of whom Prof. Abbe may be taken as an illustration,

who are even still more typically " microscopists."

But even if the writer were correct in his definition of a

microscopist, he is wholly wrong in the moral he attempts to draw
from it.

"Why should a person be derided who purchases a Microscope

with the intention of using it for the same end as his neighbour uses

a stereoscope, viz, as a means of amusement or, as the French say, as

a " distraction " ? Every one would of course desire that all possessors

of a Microscope would devote themselves to working out one or

more of the innumerable problems that still remain to be solved, but

that furnishes no valid reason for insisting that no one shall use a

Microscope who is not pledged to a course of scientific investigation

on pain of being denounced as unfit for the society of decent people.

It would be just as logical to insist that no one should grow flowers

who did not examine them botanically, or that no one should buy or

look at pictures who has not mastered the principles of art. Our
artists are much too wise in their generation to denounce such

persons or to proclaim them "hangers-on," or to suggest that they

have had enough of them, that they are nearly at the limit of their

patience, or any such absurdities. Scientific societies largely profit

by the subscriptions and other support of the so-called " hangers-

on," and it is doing no good to science to attempt to shut them
out from participating in its pleasures by derision and insult, or

by trying to make the possessor of a Microscope feel that he is in

the same category as the keeper of an illicit still. Cceteris paribus,

the man who takes an interest in what the Microscope reveals is likely

to be a better man than one who does not, and the greater number of

such persons there are the more the ranks of actual workers will be

recruited. Moreover, it is in the case of the Microscope j^ar excellence

that " hangers-on " have secured so great an advantage in the instru-

ment for the benefit not of themselves only, but the world in general.

A notable instance of this—the case of objectives—is curiously enough
made the subject of (deserved) national glorification in another part

of the same paper. The increasing army of observers of micro-

organisms are already beginning thoroughly to appreciate how much
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they owe to the "amateurs," who alone have been the means of

bringing the Microscope objective to its present pitch of perfection.

There is plenty of scope for useful and proper exhortation to

microscopists without descending to the caricatures of the writer in

question.

American Society of Microscopists, Constitution and Bye-laws of, and List of

Members and Officers.

Proc. Amer. Soc. Micr., 7tli Ann. Meeting, pp. 283-93 and ii.

Anthony, W. A.—See Micrometer.

Atwood, H. F.—A new Apparatus for Photo-micrography. [^Supra, p. 330.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 176-7 (1 fig.).

B.Sc.—Microscope.
[Recommendation to stick to monocular. " The great majority of men who

use the Microscope as a tool and not as a plaything look upon the English

craze for binoculars and complicated stages and accessories as sheer waste

of time."]
Engl. Mech., XL. (1885) p. 457.

„ See Short v. Long Body-tubes.

Bausch, E.—The Universal Screw for Microscope-objectives.

[Complaint of discrepancies in the standard gauges sent out by the Society,

and suggestion for " decisive action on the question of a new Universal

Screw. . . . We need a screw which is larger than 0"8 in., but still of

such a size that it can be universally applied to instruments as now
made."]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 153-9.

See also Science, V. (1885) p. 179,

,, „ Considerations in testing Objectives.

[General remarks, dealing principally with adjustment of mirror, thickness

of cover-glass, and variations in length of tube.]

Tlie Microscope, V. (1885) pp. 1-5.

Behrens, W.—WiiLkel's Mikrometer-ocular mit vertical beweglichen Mikrometer.

(Winkel's Micrometer eye-piece, with Micrometer moving vertically.) [Posl]
Zeitschr. /. Wiss. Mikr., II. (1885) pp. 41-3 (2 figs.).

BoTTEEiLL, 0.—The Theory and Practice of Microscopical Illumination.

[Abstract of Presidential Address to the Liverpool Microscopical Society.]

Sci.-Gossip, 1885, pp. 64-5.

Bradbuky, "W.—The Achromatic Object-glass, XLIV.
Engl. Mech., XL. (1885) pp. 489-90 (5 figs.).

Bulloch, W. H.—The magnifying power of Microscope-objectives and Lenses.

[1. Magnifying power of objectives measured from the posterior focus for

parallel rays. (Results of a series of measurements to fix the position of

the posterior focus of different objectives and the magnifying powers at

10 in., 12i in., and 15 in. from the ascertained focus, with table.)

2. The magnifying power of double convex lenses, post.

8. The position of the WoUaston camera in measuring objects. " As
there is some disagreement among microscopists as to whether it

makes any difference in the measurement of objects by means of the

WoUaston camera lucida if the distance is the same between the table

and the camera and the camera and the object on the stage, he made
some measurements (residts given in a table) to test the matter, and
cannot see that it makes any difference whether the distance between
table and camera, is changed or with the draw-tube the distance between
camera and object."]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 183-5, and table.

Carpenter, W. B.—See Nelson, E. M.
Cheeseman, E. L.—A Growing Slide.

[Ordinary slide with cover confined by a light rubber band and immersed
in a dish of water.]

Amer. Mon. Micr. Jown., vi. (1885) p. 53,
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Cox, J. D.—Photography with High Powers by Lamplight: illustrating structure

of (liiitoiiis.

[Nearly the same as Vol. IV. (1884) pp. 853-8.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 99-104
(2 pis. of photo-micrographs).

D. E. T.—Graphic Microscopy. (See in future under Microscopy /3.)

DipPEL, L.—Einigo ncue IMikroskop-formen. (Some now forms of Microscopes.)

(Describes stands by Zeiss, Leitz, Seibert, Hartnack, Schieck, Reichert,

Wachter, Wiukcl, and Geneva Co.) \_Post.']

Zeitschr. f. Wiss. Mikr., II. (1885) pp. 37-40 (1 fig.).

EraiEKGEM, E. van.—See Heurck, H. van.

Fell, G. E.—See Micrometer.

Francotte, p.—Description d'iustruments construits par M. Reichert de Vienne.

(Description of instruments constructed by Herr Reichert of Vienna.)

[Stands, cf. Vol. IV. (1884) p. 438, and supra, p.302. Microtomes, see infra.

Microscopy ;8.]

Bull. Soc. Belg. Micr., XI. (1885) pp. 102-7 (4 pis.).

„ „ Expose' succinct de la The'orie de la formation des images
microscopiques, d'apres Abbe. (Succinct account of the Abbe theory of the

formation of microscopic images.)

Bull. Soc. Belg. Micr., XI. (1885) pp. 108-27 (1 pi).

Frey, Dr. J., death of. The Microscope, V. (1885) p. 24.

Friedeich, K.—Instrument zum Messen und Theilen von Linien. (Instrument

for measuring and dividing lines.)

Title only of German Patent, 1885, Kl. 42, No. 2056.
" Gamjia Sigma."—Conical Illumination for Opaque Objects.

[Pointing out the absurdity of " Prismatique's " suggested illuminator,

infra.^

Engl. Mech., XL. (1885) p. 560.

Griffith, E. H.—The Griffith Nose-piece.

[Cf. Vol. IV. (1884) p. 801.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, p. 170 (1 fig.).

The Griffith Eye-piece.

[Cf. Vol. IV. (1884) p. 443.]
Ibid., p. 170 (1 fig.).

GiNDLACH, E.—An improvement in Objectives. IPost,'] Ibid., pp. 148-52.

Hakdy, J. D.—Lantern Illustrations.

[Reply to query, and referring to his direct vision camera enlarged so as to

show images fairly well up to 2 ft. (The camera is an oblong box, 20 in. x
10 in., -with a hole at one end to admit the tube of the Microscope
shortened to 2 in. At the other end is a sheet of plate glass, with tissue

or oiled paper to receive the image.)]
Sci.-Gossip, 1885, p. 43.

HErRCK, H. VAN.—Note sur la photographic des perles de YAmp)hipleura pellrjKida.

(Note on a photograph of the " beads " of A. pellucida.)

[In part similar to his note a7ite, p. 173, with reply to E. van Ermengem
ante, p. 140. Also rejoinder by E. van Ermengem]

Bull. Soc. Belj. Micr., XI. (1885) pp. 86-92.

„ „ Le Microscope depuis 1878. (The Microscope since 1878.)

I. Montures. Objectifs.

Moniteur da Praticien, I. (1885) Bull, de la Microgr., pp. 14-6.

[Hitchcock, R.]—The New York Microscopical Society.

[Comments on their proposed publication of a monthly journal.]

Amer. Mon. Micr. Journ., VI. (1885) pp. 17-8.

„ „ Science True and False.

[Complaint that microscopical literature in America has of late abounded
in insulting personalities ; and quotatioiT of remarks by Prof. E. L.
Youmans on the spirit of pure science.]

PAd., pp. 18-9.
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[Hitchcock, R.]—Black-ground Illummation and Polarized Light.

[Objecting to T. West's condemnation of them, cf. vol. iv. (1884) p. 976.
" One might as well say, as Mr. E. M. Nelson does, that the use of

oblique light in microscopy is not desirable. '']

Ibid., p. 20.

„ „ 'Bed.Avag oi Amphipleura. [/w/m, p. 380.] 76(C?., p. 32.

„ „ Postal Club Boxes.

[List of preparations with remarks.] Ibid., pp. 32-4.

„ „ Among the Dealers.

[Account of a visit to opticians in Philadelphia and New York, and their

products.]

Ibid., pp. 35-6.

„ „ 1 in. American Objective of very wide angle unfavourably
compared in Paris with a 25 fr. French. Also a 1/10 in. American (hom.
imm.) favourably compared with a 1/12 in. English. Ibid., pp. 38-9.

„ „ Beading of Amphipleura and photo-micrography. [Posf.]

Ibid., pp. 42-5.

"Homologous Sections, Electric Light, and Molecules.—Mr. Edison has just
" completed and transmitted to Prof. F. G. FairJield, of the New York College
" of Veterinary Surgeons, an electric lamp which has the novelty of being
" probably the most minute ever constructed. . . . The instrument was made
" to illuminate a microscopic objective constructed upon the new discovered
" law of homologous sections. This lens renders it possible to obtain a power
" of sixty thousand diameters. At such a power only a section of a coloured
" corpuscle of human blood can be viewed at a time. Computing the molecule
" of living matter to be about a twenty-millionth of an inch in diameter, Prof.
" Fairfield believes it possible to project the image of it upon a screen with
" the help of the lamp, and to take photographs showing the molecular con-
" stitution of such complex bodies as albumen."

Micr. Bulletin, I. (1884) p. 14. From " a daily paper."

Hunt, G.—The Triceratium favus—to Mr. Nelson.
[Inquiry as to what he ought to see with a 2/3 in. and dark-ground illumina-

tion by the achromatic condenser. " Surely not the minute puncta in the
hexagons arranged in rows converging towards the centre of the triangular

figure of the diatom."]
Engl. Mech., XL. (1885) p. 539.

Illumination of Microscopes and Balances. [Supra, p. 328.]

Nature, XXXI. (1885) p. 440.
" Invicta."—See Short v. Long Body-tubes.

Journal of the Eoyal Microscopical Society (1884).

[Review.] Joum. of Science, VII. (1885) pp. 95-6.

„ „ „ „ [Note on.]

Knowledge, VII. (1885) p. 177.
James, F. L.—The Deposition of Silver on Glass and other non-metallic surfaces.

[Describes principally the process of Liebig, Draper, Petitjean, and the
author.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 71-80.

KuKCKEL d'Heeculais, J.—Nouvcau valet compresseur pouvant s'adapter au
Microscope et permettant I'examen de substances molles et opaques. (New
Compressor adapted to the Microscope and allowing the examination of soft

and opaque substances.)
[Exhibition only.] Bull. Soc. Zool. France, IX. (1885), Proc. Verb,, xxiii.

Lens, glory of [like that of a man is work].
Joum. New York Micr. Soc, I. (1885) p. 29.

LowiT, M.—Ein heizbarer Objecttisch fiir starke Vergrosserungen. (A hot stage
for high powers.) [Post.^

Zeitschr.f. Wiss. Mikr., U. (1885) pp. 43-6 (1 fig.).

M. Q. M. C—See Short v. Long Body-tubes.

Madan, H. G.—On a Modification of Foucault's and Ahrens's Polarizing Prisms.
[Supra, p. 328.] Nature, XXXI. (1885) pp. 371-2 (1 fig.).

Ser. 2.—Vol. V. Z
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Mali.ky, a. C.—Plioto-niicrography, incliidin"; a description of tlie Wet Colloilion

and fxolatiiio-brninide pioci'ssos, with tlie best methods of mounting and pre-

paring microscopic objects for plioto-micrograpliy.

2nd cd., vi. and IGG j))). (3 pis. and 28 figs.), 8vo, London, 1885.

MataLL, J., Juu.—Nobcrt's Ruling Machine. Ifnfra, p. 378.]
Times, 6th and 28M March, 1885.

Enyl. Mech., XLI. (1885) p. 30.

Michael, A. D.—See Nelson, E. M.
Micrometer, Standard, report of Committee on,—with reports of G. E. Fell, W. A.

Rojjers, and \V. A. Anthony.
[Reports " the result of the effort to obtain copies of the Standard."]

Proc. Ainer. Soc. ifkr., 7th Ann. Meeting, 1884, pp. 220-7.

Microscopist, What is a? [Supra, p. 333.] Science, V. (1885) p. 164.

Nelson, E. M.—Microscopic Illumination.
[" Right-angled prisms are used in telescopes for the purpose of economizing

every particle of light. In the Microscope, however, even with a 1/2 in.

wick there is more light than one knows what to do with."]

Mnjl. Mech., XL. (1885) p. 482.

„ „ Triceratium.

[Reply to query by G. Hunt, supra, and further denunciation of the
" oblique light and striai business."]

Ibid., p. 5G0.

„ „ Brass and Glass.

[(1) Testing the different sectors of Objectives, supra, p. 324. (2) Simple
condenser, supra, p. 327.]

Ihid., XLI. (1885) p. 34 (2 figs.).

,, „ Standard thickness of glass slips, and remarks by A. D. Michael
and W. B. Carpenter. [Supra, p. 329.]

Journ. Quek. Micr. Club, II. (1885) pp. 120-1.

Oculars, report of the Committee on, with appendix of extracts from paper by
F. Crisp on "Optical tube-length," Vol. III. (1883) p. 816.
Proc. Amer. Soc. Micr., 7th Aim. INIeeting, 1884, pp. 228-33 (1 fig.) and 277.

Phillips, P. A.— Amphipleura peUucida—to Dr. Royston-Pigott.
[Inquiry as to how far his experimental proofs {infra) go against the Abbe

diffraction theory.]

Fnjl. Mech., XL. (1885) p. 580.

Photo-micrography at the Health Exhibition.
[A description of the aiiroscopes, culture-cells, sterilizing and other

apparatus, Microscopes, photo-micrographs and apparatus. Post.']

Amer. Mon. Micr. Journ., YI. (1885) pp. 28-32,

from Brit. Journ. of Photography.

'• Prismatiqce."—Conical Illumination for opaque objects.
[Consists of a glass paraboloid in immersion contact with the upper surface

of the slide having a cylindrical hole in the centre for the objective to

pass through and focus on the object. " Gamma Sigma " points out that
none of the rays reflected from the back surface could possibly reach the
object unless the cylindrical opening is filled with oil, and not many even
then !J

ETigl. Mech., XL. (1885) p. 520 (1 fig.).

QcEEN, J. W.—Note on Centering the Illuminating Beam. [Postj]

Micr. Bulletin, H. (1885) p. 1 (4 figs.).

Rogers' (W. A.) Stage-micrometer. [Supra, p. 330.]

Amer. Mon. Micr. Journ., VI. (1885) p. 38.

» i> See also Micrometer.
Royal Microscopical Society, visit of deputation from, to the American Society of

Microscopists. Proc. Amer. Soc. 31icr.,7ih Ann. Meeting, 1884, pp. 262, 269,271.
Royston-Pigott, G. W.—Amp/dpleura pellucida.

[Result of examination with the Diatomescope.]
£7hjl. Mech., XL. (1885) p. 520.
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KoYSTON-PiGOTT, G. W.

—

Amphipleura pellucida and diffraction. I.

[Eeply to P. A. Phillips, supra. Also the following, " With proper precau-

tious the limit of angular vision or linear diameter in my experience lies

beyond the 1/1,000,000 in. with the best glasses and finest manipulation."]
Ibid., XLI. (1885) pp. 35-6.

Sachs' (J.) Heating apparatus. \_Post.'] Micr. Bulletin, II. (1885j p. 6,

from ' Sachs' Text-book of Botany,' p. 658.

ScHTJLTZE, B. A.—Electrical Illumination in Microscopy : Experiments and
Views of Dr. H. van Heurck and T. Stein.

[Principally an abstract of Dr. Stein's paper, supra, p. 303.]

Journ. New York Micr. Soc, 1. (1885) pp. 1-6 (4 figs.),

and cf. also pp. 19-20, 22-4.

Sexton, L. E., Obituary of.

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 251-3.

Short V. Long Body-tubes.
[Further discussion by B.Sc. (better results with a 7 in. or 8 in. than 10 in.),

M.Q.M.C. (refers to paper on "Optical tube-length," Vol. III. (1883)

p. 816), and Invicta.] Engl. Mech., XL. (1885) p. 457.

S0T3THALL, G.—Photo-micrography.

[As to the wide differences between the natural and artificial representations

of the same object.] Knowledge, VII. (1885) p. 181.

St. Clair, E. W.—A new Electric Lamp.
[Incandescence lamp ; battery with 6 cells and holding 5 oz. of fluid. It has

been in use for more than a year. The President referred to it as " the

best for brilliancy yet brought before the Society."]

Journ. New York Micr. Soc, I. (1885) p. 42.

Steam's (C. H.) Electric Lights for the Microscope.

[Brief description, with illustrations, of apparatus described Vol. III.

(1883) p. 29. Also reference to Stein's, supra, p. 303.]

Science, V. (1885) p. 142 (3 figs.), from ' Science et Nature.'

Steinheil, a.—Zur Orientirung iiber Objektive auszwei Linsen und ihre Fehler.

(On the orientation of Objectives of two lenses and their aberrations).

[Telescope Objectives.] Centr.-Ztg. f. Optik u. Mech., VI. (1885) pp. 37-40.

Tolles, E. B., Portrait of.

Proc. Amer. Soc. Micr., 7th Annual Meeting, 1884, Frontispiece.

VoKCE, C. M.—Photographic Methods.
[I. Formulas for printing solutions (Blue prints. Black prints. Cheap

proof solution). 11. Compound negatives, supra, p. 331 .]

Amer. Mon. Micr. Journ., VI. (1885) pp. 13-4.

"Waed, E. H.—The Iris Illuminator. [_Supra, p. 326.]

Proc. Amer. Soc. Micr., 7th Annual Meeting, 1884. pp. 160-1 (1 fig.).

Amer. Mon. Micr. Journ., VI. (1885) pp. 14-5 (1 fig.).

„ „ New Lens-holder. [_Supra, p. 317.]

Proc. Amer. Soc. Micr., 7th Annual Meeting, 1884, pp. 162-4 (1 fig.).

The Microscope, V. (1885) pp. 32-4 (1 fig,).

Weisiger, "W. E., Obituary of.

Proc. Amer. Soc. Micr., 7th Annual Meeting, 1884, pp. 250-1.

Westien, H.—Mittheilungen aus dem physiologischen Institute der Universitat

Eostock i. M. 7. Die Patent-Anschlussklemme und ihre Anwendung. (The
Patent Junction Clamp and its use.) \_Siipra, p. 316.]

Zeitschr. f. Instrumentenk., V. (1885) pp. 18-9 (3 figs.).

"Whitney, J. E.—A cheap and efficient Life-box. [_Supra, p. 380.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, p. 215.

Woodward, J. J., Obituary of.

Proc, Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 253-7.

z 2
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B. Collecting, Mounting and Examining Objects, &c.

Modified Hardening Process for the Central Nervous System.*—

It is difficult to obtain the human brain in a fresh condition, 36-48

hours generally elapsing after death before it is available for examina-

tion. Giacomini proposes the following process to give the prepara-

tion greater firmness and elasticity.

After the preparation has been hardened in Miillcr'a fluid, in-

stead of putting it in alcohol it is placed for some days in a 5 per

cent, sublimate solution, which is renewed every day until it is no

longer coloured. If left in the fluid too long, the preparation becomes

black, or if not long enough, small black points will appear. It is

very elastic and firm, and very thin sections can bo cut, and it stains

well with ammonia-carmine.

Preparing Meroblastic Ova.t

The following are C. Kupffer's methods :

—

Reptilian Ova.—The ova taken from the oviduct are opened in a

dilute solution of • 1 per cent, osraic acid and the albumen removed

as far as possible. The osmic acid is then turned off and a weak

1/3 per cent, solution of chromic acid added for 24 hours. With
a fine pair of scissors the germinal area is cut round just outside its

margin, and after it has been completely encircled with the incision,

floated carefully off from the body of the yolk. The yolk and acid

are next removed, and a copious sujiply of clean water added, which

must be several times renewed. It is then put for 3 hours in

Calberla's fluid ({i a glycerin, water, and absolute alcohol in equal

parts), hardened in 90 per cent, alcohol, and stained in Bohm's
carmine acetate for 24 hours.

Teleostean Ova (T./ario).—Chromic acid (1/3 per cent.), 24 houi-s.

Distilled water for 2 hours. The egg-membrane expands, and may
now be easily removed. Wash in distilled water 12 hours. Absolute

alcohol, glycerin, and aq. dist. in equal parts for 4 hours. Absolute

alcohol. Bohm's carmine acetate (1 to 2 days). Mixture of water

and glycerin (equal parts), and 1/2 per cent, hydrochloric acid, for a

few minutes. Wash in water (4 to 5 hours). Absolute alcohol

(12 hours) preparatory to imbedding in paraffin.

Karyokinetic figures are brought out with great distinctness.

Hydrogen Peroxide as a Bleaching Agent.J—J. D. Hyatt finds

this to bo very successful for insects. A flea, for instance, thus bleached

shows the heart and all the other internal organs clearly and per-

fectly and in their proper place. The respiratory system is parti-

cularly fine. In the process of decoloration by liquor potassae, these

delicate structures are either partly or quite destroyed.

* ' Fascia dentata del grande ippocampo nel cervello umano.' Torino, 1883,

pp. 66-7. Zeitschr. f. Wiss. Mikr., i. (1884) pp. 449-51.
+ Arch. f. Anat. u. Physiol. (Anat. Abtheil.) 1882, p. 4. Cf. Amer. Natural.,

xix. (1885) p. 332, and Lee's Microtoraists' Vade Mecum, 1885, p. 316.

X Journ. New York Micr. Soc, i. (1885) p. 22.
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Biniodide of Mercury and Potassium as a Swelling Agent.*—
L. Dippel finds that a solution of iodide of mercury in iodide of
potassium possesses the property of causing the innermost layer of
the cell-wall to swell while the other layers remain unchanged. The
preparations after carefully washing can be preserved in glycerin or
calcium chloride. The degree of concentration of the solution re-
quires to be tested for each object.

The inner layer can be stained without the others. The sections
should be placed for some hours in an aqueous solution of fuchsin,
and after washing the inner layer will be found at the thinnest points
to be stained a pale red. A dilute solution of haematoxjlin gives a
pale violet stain.

Erlicki's Hardening Solution.f—This is a variation of Mailer's
solution. The latter is composed of bichromate of potash, 2-2^ parts

;

sulphate of soda, 1 part ; and water, 100 parts ; the duration of the
reaction being about the same as with the simple solutions of chromic
salts.

In Erlicki's solution the sulphate of soda is replaced by 1/2 p. c.

sulphate of copper. The hardening properties are superior to those
of Miiller's solution. It is now very generally employed in Germany.

Bbhm's Carmine Acetate. J
— Bohm proposes the following

formula :

—

Three to four grms. carmine are pulverized in 200 grms. water,
and ammonia is added by drops until the solution becomes cherry-red
(the carmine should now be fully dissolved). Acetic acid is then
slowly added until the colour becomes brick- (or sealing-wax-) red.

The addition of acetic acid should be accompanied with stirring, and
should cease the moment the change in colour is effected. Then filter

until no trace of a precipitate remains.
If the colour is not sufiiciently deep, a few drops of ammonia

should be added before filtering, and the solution left in an open
vessel until the smell of ammonia is not perceptible.

Objects may be left for 24 hours or more in the fluid (or longer if

they are more than 1 mm. in thickness). The deep stain should be
partially removed by immersion in a mixture of water and glycerin
(equal parts), with 1/2 per cent, hydrochloric acid, for a few minutes.

Staining Method for Karyokinetic Figures.!—P. Baumgarten
finds the following an excellent method. Place the sections for
24 hours in a dilute alcoholic solution of fuchsin (8-10 drops of con-
centrated solution in a watch-glass of water), then rinse in absolute
alcohol, then for 4-5 minutes in a concentrated aqueous solution of
methyl-blue, dehydrate for 5-10 minutes in absolute alcohol, and
lastly place in oil of cloves. The effect of the methyl-blue is to
remove the red stain almost entirely from all parts except the nuclei.

* ZeitscLr. f. Wiss. Mikr., i. (1884) pp. 251-3.
t Lee's Microtomists' Vade Mecum, 1885, pp. 159 and 403.

I
-^rch. f. Anat. u. Physiol. (Anat. Abtheil.) 1882, p. 4. Amer. Natural., xix.

(1885) pp. 332-3. Lee's Microtomists' Vade Mecum, p. 54.

§ Zeitschr. f. Wiss. Mikr., i. (1884) pp. 415-7.
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The author's main object was the examination of the colls of

tubercle for whicli the chromic acid process was found unsuitable.

If it is desired to examine the bacilli at the same time, the sections

should first be placed for 24 hours in a dilute alcoholic solution of

methyl-violet and then treated with the fuchsin and methyl-bluo.

The bacilli are stained blue, and the karyokinctic figures an intense

red. It is advisable to leave the sections only 5-10 minutes in the

fuchsin and 5-40 seconds in the methyl-blue ; if left longer in the

fuchsin the bacilli lose their stain.

Ribesin and Eosin.*—Prof. H. Fol, after expressing and throwing

away the juice of black currants {Bihes nigrum), boils the skins for

some hours in 10 per cent, alum solution. The resulting deep violet

solution may conveniently be diluted with water, and after the lapse

of a day should be filtered, and may then be used for staining.

The stain resembles in its efiect that of Boehmer's hfematoxylin,

but is a still more precise nuclear stain. It is a bright, somewhat

greenish blue, agreeable, distinct, and permanent. Alcohol objects

stain quicker than chromic acid ones, but the most suitable of all are

bichromate objects.

A ribesin stain may be followed by eosin-staining, or a double

stain may be at once obtained by adding a little eosin to the above

ribesin solution and filtering (the filtrate should be cherry red).

Wash out with alcohol charged with a little eosin, and clear with

clove oil also charged with eosin. The blue of the ribesin remains

fixed in the nuclei. In many respects this is a better double stain

than Eenaut's hsematoxylic eosin.

Plaut's Staining Process for the Demonstration of Saprogenous
and Pathogenous Micro-organisms.t—H. Plant tabulates the methods
of investigation for the various micro-organisms ; instructions for the

examination, choice, and treatment of the material, the production

and treatment of the preparations, the best staining reagents and their

action, methods of preservation, &c. In the case of the pathogenous

Schizomycetes, the difierent methods are described, for each species,

of the various investigators, Koch, Friedlander, Weigert, &c. .The
sections are as follows :—A. Saprogenous Schizomycetes : in fluids

;

in and upon solid substances, B. Pathogenous Schizomycetes: in

Ihe blood ; in organs ; micrococci in Area Celsi ; Leptothrix hiiccalis

;

Lepra ; bacillus of cattle-disease
;
pneumonia-cocci ; recurrent spiro-

chaete ; bacillus of glanders ; tubercular bacilli ; typhus bacilli. C.

Gregarina — moulds, &c, : gregarina ; favus and Oidium lactis

;

Actinomyces.

Staining the Spores of Bacillus tuberculosis-l— A. F. Negri
describes a method he has found successful for staining either the

spores of Bacillus tuberculosis or the organism itself :

—

1. Powdered carmine, gr. 0*5; strong ammonia, cc. 1; distilled

Fol, H., 'Lehrbuch d. vergl. Mikr. Anatomie,' 1884, pp. 183 and 196. See
Lee's Microtomists' Vade Mecum, 1885, p. 402.

t Plaut, H., ' Farbung's-Methoden zum Nachweis der faulniss-erregenden u.

pathogenen Mikro-organismen.' 2nd ed., 32 pp. 8vo, Leipzig, 1884.
+ Jonrn. de Miorogr., viii. (1884) pp. 349-r)l. From ' Lo Sperimentale.'



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 343

water, cc. 30. This, protected from dust, is exposed to the air

till every trace of ammonia has disappeared, when the clear fluid is

poured off and the sediment thrown away.

2. Commercial alcohol, cc. 100
;
pure hydrochloric acid, drops 20.

3. Concentrated solution of picric acid in distilled water.

4. No. 2, cc. 15 ; No. 3, cc. 15.

5. No. 4, with the addition drop by drop of No. 1. Into this a

small crystal of thymol is dropped to prevent the growth of mycelium,

and the preparation is kept in a stoppered bottle.

6. Methyl violet, gr. 0*7; absolute alcohol, cc. 10; anilin oil,

cc. 4. To this when the colouring matter is completely dissolved

is added distilled water, cc. 15.

The sputum is spread in a uniform but not too thin layer on a

cover-glass, and then dried in the air and slightly warmed. It is next

placed in a watch-glass with the preparation upwards ; some of No. 6

poured on it with an ordinary indiarubber drop-measure, is covered

over and left from half an hour to an hour in a temperature of 15° 0.

It is then washed in water till the excess of colour is dissipated

entirely, when it is put into No. 2 until the preparation is cleared,

when it is washed in a fresh quantity of the liquid, and whilst still

moist some drops of No. 5 are poured on, and it is left to stand for

five minutes. The excess of carmine is removed by draining : it is

then washed anew in No. 2, and plunged into distilled water, twice

renewed, for eight to ten minutes. The preparation is then dried and
mounted in pure balsam.

When examined under the Microscope the spores appear of an
azure-blue inclosed in the transparent envelope of the bacillus, on a

rose-coloured ground.

"When it is desired to colour the whole bacillus instead of the

spores alone, the preparation is

washed, after being subjected to

the action of the carmine, in

distilled water without being
placed in No. 2.

Franeotte's Paraffin Filter.*

—P. Francotte suggests the

apparatus, fig. 83, for readily

freeing paraffin that has been
used, from the dirt, fragments of

sections, &c., which after a time
contaminate it. A B is a double
funnel with water between the

two casings, the inner one termi-

nating in a bent tube T. Blotting-

paper is placed inside the funnel
and a spirit-lamp applied at the
bottom. An aperture at u is for

supplying water.

The apparatus will also enable paraffin to be obtained at any

* Bull. Soc. Belg, Mier., xi. (1885) pp. 79-82 (1 pi.).

a thermometer and one at u' for
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given point of fusion. Pieces of paraffin are placed in the funnel

and heated to the point desired. The liquid which runs out of the

funnel is collected, and will be found to melt at the temperature

indicated at the moment of filtering.

Dr. Francotto also suggests that the funnel A B may replace the

vessel K in his vacuum apparatus, ante p. 149, one of the apertures

being used for the barometer tube and the other communicating with

the vessel with the paraffin. The funnel is cooled by passing water

through it.

Parabolic Mirror for Correction of too hard or too soft Paraffin.*

— Prof. H. Fol suggests that if, after the cutting has begun, the

paraffin is found to be too hard, it may be softened by the following

simple and ingenious expedient :

—

A lamp provided with a parabolic reflector is set up near the

microtome in such a position that the heat-rays of the flame are

thrown by the reflector on to the imbedded object. The right

temperature is obtained by adjusting the distance of the lamp. If,

on the contrary, the paraffin be found too soft, it may be hardened by

exposing it to the cooling influence of a lump of ice placed in the

focus of a similar reflector.

Beck's Universal Microtome. — In this microtome (fig. 84)

Messrs. Beck have very ingeniously combined in one instrument the

means for cutting sections of soft tissues under all the varied con-

ditions required in this class of work :— Istly, for cutting consecutive

sections, which are carried oflf the knife by a continuous ribbon.

2ndly, for cutting sections when frozen by ether. 3rdly, for cutting

unimbedded sections. 4thly, for cutting sections with a long diagonal

knife. Special arrangements are made for freezing by ice, or for cut-

ting substances under spirits if desired. The Schanze form has been

adopted as the basis of the instrument, the main frame consisting of

a solid iron base and an upright. The latter carries on one side a

carefully planed out V-shaped groove A, on which a heavy brass

block B, to which the knife is attached, slides with great accuracy

and ease. To this block and behind the knife the apparatus carrying

the revolving ribbon C is clamped. This is readily removed when
desired.

On the other side of the upright is a vertical slide working in a

dovetail, and can-ying the mechanism to which the object-holder is

attached. The various modes of holding the object are shown at—

D

when the object is imbedded in paraffin for ribbon cutting ; E when

the object is frozen by ether ; and F when it is clamped in the holder.

The socket into which the object-holder fits has rectangular move-

ments controlled by the two thumb-screws, so that the object-holder

can be placed in any position. The whole is moved up and down by

the lever seen in front of the upright, which brings it in contact with

the top of a highly polished steel screw of very delicate construction,

upon which it rests. To this screw is attached a large ratchet

Fol, H., 'Lehrbuch d. vergl. Mikr. Anatomie,' 1884, p. 123. Cf. Lee'B

Microtomists' Vade Mecum, 1885. p. 401.
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wheel G, which is automatic in its action, being moved forward any

distance required at each stroke of the knife. This movement is

adjusted by a screw at the side, by which the number of teeth moved
forward at each stroke is determined. If the instrument is so

adjusted that the wheel moves one tooth at each stroke the thickness

of the section will be 1/3G00 in., or 7//,, and so on up to 10 teeth or

1/360 in. (70 fx).

The arrangement for ribbon cutting consists of two drums H H
carrying the ribbon C. The distance the ribbon moves is regulated

by a small ratchet wheel I, capable of minute adjustment and varying

according to the breadth of the section cut.

The ether freezer consists of an indiarubber tube communicating
with a chamber E upon the outside of which the object to be frozen is

placed ; a hand-bellows K, an intermediate regiilating bladder L,

and a bottle M in which the ether is placed, and into which the two
tubes for the ether and drainage are fitted.

The zinc tray N holds any droppings.

If desired a crank movement can also be applied, whereby a con-

tinuous motion is given to the knife carrier and to the ribbon

apparatus.

The advantage is obvious of having a simple microtome to which
a simple ribbon apparatus can be attached when it is desired to cut

series of sections, and which does not interfere with the ordinary use

of the instrument.

Reichert's Simple Hand-Microtome—Figs. 85 and 86 show the

simple hand-microtome of C. Eeichert for objects of 15-25 mm. in

diameter.

A metal cylinder has at the lower end a disk a with an excentric

aperture. One end of a lever b within the cylinder passes through

Fig. 85. Fig. 86.

the aperture, while the other presses against the piece of pith c used
for imbedding, and the pressure can be increased or diminished accord-

ing as a is rotated. Over the upper end of the cylinder is fitted a
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shorter one, having a fine screw-thread terminating in r. The clamp-

screw d fixes it. A ring / with a screw-thread works in that on the

short cylinder, its upper edge serving as a guide for the knife. By
rotating the ring it is lowered and more of the object to be cut exposed

to the knife. The divisions on the ring mark 1/10 mm. in the thick-

ness of the sections.

Reichert's Microtome Object-clamp.—C. Eeichert now supplies

for use with his microtomes the clamp shown in figs. 87 and 88. The
object is fixed between two plates, one of which is movable and is

Fig. 87. Fig. 88.

controlled by the screw on the left. A universal motion is given to

the clamp by a ball-and-socket arrangement shown in section in

fig. 88, so that it can be set at all inclinations.

Improvements in Microtomes and Knives.*—P. Francotte sug-

gests attaching to the plate of the Eanvier microtome, on each side of

the opening, two pieces of glass, • 5 cm. broad, and of exactly equal

thickness. These will serve as slides for the razor, which, owing to

the reduction of friction, will move more regularly, and thus perfectly

parallel sections will be obtained which it is otherwise difficult to do.

Another suggestion is to attach two pieces of glass, 1 mm. thick,

to the plane face of the razor, a little less in length than the breadth

of the blade, so as to leave the edge free. The glass would be better

replaced by metal, but that would require a specially constructed

knife which it is the object of his suggestions to avoid.

Rogers' Section-Cutter.f — W. A. Eogers describes a form of

section-cutter suggested by part of the mechanism employed in the

comparator of Princeton College. New tree-ways upon which the

Microscope-plate moves are the cores of very long magnets, and it was
found that the pulling force required to move the plate under the

action of a current developed by four bichromate cells was about

135 lbs.

The apparatus now proposed obviates the uncertainty as to the

mechanical indication of the thickness of the sections as well as the

uncertainty with reference to its rigidity and the number of parts by

* Bull. Soc. Belg. Micr., xi. (1885) pp. 84-5.

t Proc. Amer. Soc. Micr , 7th Ann. Meeting, 1884, pp. 191-3.
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which the increment of motion is given. It consists of (a) A bed-

plate of iron about 15 in. long by 6 in. in breadth, having elevated

walls on each side and running the entire length. The cores of two

or more magnets project through this bed-plate, being fastened be-

neath, (h) A rectangular plate moving freely between the walls of

the bod-plate, and resting directly upon the cores of the magnets.

(c) A Microscope-arm attached to the bed-plate in such a way that a

ruled metal plate attached to the moving plate can be brought under

the objective, (rf) A simi^lc means, either by a lever or a screw, of

running the rectangular plate over any distance indicated by the

scale, (e) The mechanism for holding tho object upon the rectangular

plate and for moving the knife.

The object being mounted for cutting, each increment of motion

is obtained by moving the rectangular plate over a given distance

under the Microscope. There can be no mistake about the magnitude

of this motion, because it can be at any time verified by reading the

scale. In order to fasten the plate, preparatory to making the section,

we have only to turn a switch and complete the circuit. By the

principle employed there can be no disturbance during this operation,

and this fact can be verified by again reading the scale.

Preparing Thin Sections of Shells and Teeth.*—E. Ehrenbaum
recommends that before grinding thin sections of teeth, shells of

molluscs, foraminifera, &c. (especially small objects), they should be

placed in a vei'y fluid and not too warm mixture of 10 parts colo-

phonium (rosin) and 1 part ordinary wax, the latter serving to

reduce the brittleness of the former. It is quite transparent, and the

object can be oriented in any desired position in the grinding. The
objects should be placed in the mixture and after a short time lifted

out with the forceps with as much as possible of the mixture hanging

to them, and allowed to cool. Or the mixture with the object may be

poured in a very small paper box.

The grinding is done on a glass plate with emery powder of

various degrees of fineness. When one side is smooth, the section is

attached to the slide, and the other side similarly ground down and
polished. It is then washed with oil of turpentine and (moistened

with the oil) left under a bell glass to clear and render it transparent.

The remainder of the imbedding material is best removed with

chloroform.

If the section is damaged and likely not to hold together, it can be

mounted without dissolving the colophonium, which when pure is little

inferior to Canada balsam. In this case the slide should be warmed
very gently or some drops of chloroform run over it before the cover-

glass is put on.

Rapid Method for Making Bone and Teeth Sections.!—Under
this heading E. T. Nealey describes a process which consists of using

only perfectly fresh tissue and grinding down first one side and then

the other of the tooth or sawn section of bone on a dentist's lathe

* Zeitscbr. f. Wiss. Mikr., i. (1884) pp. 414-5.

t Amer. Mon. Micr. Journ., v. (1884; pp. 142-4.
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with a set of emery wheels. He uses the palmar surface of the index

finger to press the section against the stone. " If a part of the ball

of the finger happens to come in contact with a finely polished and

well-moistened stone it will have but little if any effect upon the

epidermis."

A tooth can thus be made ready to mount in thirty minutes after

its removal from the jaw, and the following advantages are claimed

for the method over the older ones, viz., " rapidity of preparation, and

thereby the specimen retains all of its original tenacity. It does not

curl up or become brittle, and thus one is enabled to get a larger and

more perfect specimen .... Perfect longitudinal sections of teeth have

been made in this way which were so thin that they would bend under

their own weight. This would be simply impossible in a tooth that

had become dry during the old process, as they become too brittle to

allow of such extreme reduction. The rapidity of reduction and
preparation readily admits of staining the protoplasm of bone sections

before retrogression sets in, and thereby their value is greatly

enhanced."

Staining and Mounting Pollens and Smuts.* —= Eev. J. T.

Brownell gives the following as an original method :

—

" Place a blank slide on the turntable ; apply a small drop of the

staining fluid to the centre of the slide and place in it the requisite

amount of pollen and spread it evenly on the glass by placing the

sharp point of a teaser in the centre of the mass, and drawing it

gently to one side while the slide is rapidly revolving, washing away
the superfluous stain by dropping clean alcohol on the mass of pollen,

using for this purpose a sharp-pointed teaser; wipe away the out-

flowing fluid by the use of a small piece of clean cloth rolled up neatly

and applied to the outer edge of the waste fluid, gradually moving it

inward as the slide revolves, until only a small circle is left covered

with pollen. Allow a few moments for the alcohol to thoroughly
evaporate from this ; then apply a minute drop of spirits of tur-

pentine, so that the balsam may permeate the mass without inclosing

air-bubbles. Next apply the balsam, dropping it in a ring around the

pollen, and moving it up to the centre by placing the edge of a small

chisel held upright to the surface of the slide, and at an angle such
as to gather it (the balsam) together as the slide revolves. Now lay

on the cover-glass and settle it well into place, applying pressure

(with a tremulous motion of the hand) sufficient to bring all the

pollen-grains to a common plane, but yet so as to avoid crushing
them. Eemove the superfluous balsam, using the small chisel as

before, only setting it so as to throw the laalsam away from the cover
into an outer ring, which operation serves also to accurately centre

the cover-glass ; and lastly, using a wider chisel, take up this ring
of balsam, and the slide, furnished with a temporary label, is laid

away to cure."

Practical suggestions are given as to collecting clean pollen,

preserving it for future use, avoiding mixing, teasers, chisels, &c.

* Proc. Amer. Soe. Micr,, 7th Ann. Meeting, 1884, pp. 212-3.
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It is added that " all that has been said applies equally to the

mounting of smuts, save that these being dark in colour do not need
to be stained, which is also true of many pollens."

Brownell Turntable.*—Rev. J. T. Brownell has constructed a

turntable (fig. 89) upon the general plan of that devised some years

ago by C. M. Kinne, but with several important improvements.

Fig. 89.

Fig. 89, which is reduced to one-third of full size, represents the

table, front view. The stand A is made of wood, with the open
chambers A' A" A'", affording a convenient place for laying the

various utensils in use, and also for packing them together with

materials, &c., for transportation. The head-block B is of solid brass
4i X 1 in., and 1/4 in. thick. It stands on a spindle C 5 in. long,

which is supported by the metallic collars D and E. The lower end
of the spindle is dressed to a sharp point, and rests on a plate of

polished agate underneath the collar E. A couple of inches of the

central portion of the spindle are milled, and the instrument is run
by the tips of the fingers of the left hand placed against this milled

portion, while the hand is steadied by resting the thiimb against the

pillar F. The revolution of the slide is thus under the complete
control of the operator, who can readily keep it in uniform motion,

quick or slow, for any desired length of time. Fig. 90 shows the

upper side of the head-block, with a glass slip held in place.

The clutches a (fig. 90) are set so as to gi-asp the slip diagonally,

bringing it to a true centre, and at the same time leaving one of its

comers projecting 3/8 in. on either side for convenient handling.

The clutches are secirred in position, being screwed fast to the brass

blocks X (fig. 91), which move firmly but freely through the grooves

cut for them. The lever-bars y are attached to these blocks by tho

* Proc. Auier. fcjoc. Micr., 7th Auu. Meeting, 18Si, pp. 173-5 (3 figs.).
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strong screws r, and are connected by the centre bar z, wHcli is let

into them by a mortice and held by the pins _p. The clutches are

opened for the reception of the glass slip by placing a finger of the

Fig. 90.

Upper Side

right hand against the milled end of the head-block at c (or c'), and

pressing the end of the lever-bar with the thumb at d (or d'). The

grasping force of the clutches is secured through a spiral spring s

Fig. 91.

Lower JSide

(figs. 89 and 91), coiled around the head of the spindle, as shown in

the figures.

The whole rests on disks of rubber, so that it will neither slide

about nor mar any surface on which it may be used.
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Smith's Mounting Media.*—H. L. Smith describes his colourless

medium (1 • 8 to 2 refractive index). It consists of arseuite of

antimony (a white powder) dissolved in liquid chloride of arsenic

until a somewhat dark-coloured honey-like viscid fluid is obtained,

which is used precisely like balsam. Caution is required in the

manufacture, which should bo done in small quantities and in a

homcDopathic vial. This should be about one-third filled with the

chloride and some of the arsenite, say one-third the bulk of the liquid,

added, and the mixture warmed over a spirit-lamp until all is dis-

solved ; then successive portions of the arsenite are added and

dissolved until the viscid fluid is obtained. If the ingredients are

clean, no filtering will be required. In mounting, the boiling should

be prolonged until the large easily-formed bubbles of the excess of

chloride disappear ; the portion outside will be hard, and require a

sharp edge to remove it, care being taken not to disturb the cover.

After this the cover and adjacent parts can be washed over with tissue

paper moistened with hydrochloric acid ; not water or alcohol, as they

decompose the medium, causing it to become an opaque white. A
wax ring is the best protection for the mount. The medium improves

with age, and with further experiments can, it is hoped, be made to

give permanent mounts by obviating the tendency to deposit crystals.

The deep-yellow medium (2 • 4 refractive index) Prof. Smith pro-

nounces to be entirely permanent. Its composition he keeps a secret.

It is to be regretted that he should have decided to inaugurate such a

departure from the ordinary and very salutary scientific usage in such

matters. In the case of dealers this can hardly be legitimately ob-

jected to, but we hope that scientific workers in general will not be

misled by Prof. Smith's example, to make a mystery of methods and

processes which they have hitherto been so ready to make known for

the benefit of their fellow-workers.

Balsam of Tolu as a Medium for Mounting.—Mr. F. Kitton

writes: " It is stated in the February number of the Journal that this

medium is objectionable for mounting purposes, as crystals are apt to

form in it sooner or later. I tried it shortly after reading Dr. Kain's

recommendation (early in September last), and have now over a

hundred prei)arations in the medium. In February I went through

them with some trepidation, but was gratified to find that no symptom
of crystallization had appeared. This I should have attributed to the

short time that had elapsed since the preparations had been made, had

it not been stated that recent preparations (made about the same time

as mine) were already full of crystals. I can only account for this

by supposing that either tolu is variable in its composition, or that my
method of preparing and using it prevents crystallization. Dr. Kain
recommends alcohol or chloroform as a solvent ; I employ benzole.

I remember some years ago inquiries were made as to the cause of

crystals sometimes occurring in preparations made with balsam or

dammar dissolved in chloroform. As I never found them in my

* Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 186-90.
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own preparations made with pure balsam, I attributed tbem to the

chloroform.

Shortly after I began using tolu a correspondent informed me that

some of his slides were spoilt by a kind of crystallization, which he

described as being like a delicate cobweb. I have noticed a similar

appearance in balsamed slides that had been overheated, and in con-

sequence the balsam had become brittle. I have sometimes seen the

formation of it when cleaning off the superfluous balsam ; a sudden

change of temperature, such as the heat of the hand, will produce it.

The appearance is caused by innumerable fissures permeating the film

of balsam. Tolu if hardened too much will no doubt act in the same
manner. Being of slightly higher refractive index than styrax, it is

useful for many forms, and I hope that this defect may be remedied
either by the use of benzole or by making the tolu less hard."

M. J. Amann also,* as the result of nearly three years' experience,

considers tolu superior to Canada balsam and equivalent to styrax.

The only dravpback is that it has a little more colour than the latter,

though, like styrax, it becomes coloxirless with age and when exposed

to the light. On the other hand, it is much simpler to prepare. It

is only necessary to dissolve 1 part of the balsam in 2 or 3 parts of

chloroform, then filter, and it is ready for use.

Mr. C. Van Brunt, however,f confirming a statement of Mr, E. G.

Day, speaks to the crystallization of balsam of tolu, even in sKdes
prepared by an experienced hand.

Glycerin and Balsam Mounts. J

—

J. S. Kingsley, referring to the

praise recently given to glycerin as a mounting medium, considers

that for every-day work it cannot compare with balsam, and that the

difficulties connected with the use of balsam have been over-stated.

He gives the following comparative statements, the first being the

steps required with balsam, and the second with glycerin.

a. Harden with chromic acid. h. Dehydrate with alcohol of

different grades, c. Transfer to chloroform, d. Transfer to paraffin.

e. Cut sections. /. Dissolve paraffin with turpentine, g. Place on
slide in balsam and apply cover.

With glycerin we follow the same steps to /, and then we have to

add the following :

—

g. Get rid of turpentine by alcohol, h. Place on slide with
glycerin, and apply cover, i. Fasten cover.

It seems to him "that some people needlessly take many steps in

doing microscopic work which are absolutely needless. For instance,

in the time one occupies in finishing a balsam slide he could mount
another, and in the experience of the writer all use of cements for

fastening the cover in the case of balsam mounts is unnecessary."

Mounting in Phosphorus. §

—

E. Hitchcock referring to the re-

commendation to use Walton's glucine or Eay's coaguline as cements,

* Bull. Soc. Belg. Micr., xi. (1885) p. 127.

t Journ. New York Micr. Soc, i. (1885) pp. 41-2.

t Science Eecord, ii. (1884) pp. 269-70.

§ Amer. Mon. Micr. Journ., vi. (1885) p. 7.

Ser. 2.—Vol. V. 2 A
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suggests a cement which in his opinion will unquestionably serve

perfectly well. It is solution of ordinary gelatin in water, coloured

slightly with potassic dichromatc. A rather thick solution can be

used to make a cell, if used warm on a warm slide. When the mount
is finished exposure to light for a short time after tho gelatin is dry

renders it quite insoluble.

Diatoms in Phosphorus.*—L. Dippel finds that all those diatoms

which, when niuunted dry, show the markings clearly and sharply,

act in the same way in the phosphorus solution, while those (especially

GrammatopJiora) for which dry mounting is not suitable, are also

badly shown in phosphorus. AmpMpleura pdlucida, Surirella gemma,

species of Nitzschia and Pleurosigvia, Naviciila rhomboidea and
Frustulia saxonica are best shown in phosphorus ; Grammatophora in

monobromide of najihthaline or biniodide of potassium and mercury.

James' Cover-glass Cleaner.f—F. L. James's device (figs. 92 and

93) is especially convenient for cleaning and polishing extremely thin

covers.

Fig. 92.

Perspective View;

Fig. 93.

# *

Section,

It consists of three parts : a piece of stout glass tubing, 3 in. to

5 in. long and of sufficient internal diameter (7/8 in.) to receive the

glass to be cleaned, and two plungers of hard wood long enough to

penetrate the tube half-way and leave a good hold for the hands. They

• Zeitschr. f.Wiss. Mikr., i. (1884; pp. 413-4.

t Proc. Amer. Soc. Micr., 7th Aun. Meeting, 1884, pp. 181-2 (2 figs.).
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should be a little smaller than the diameter of the tubing. One end

of each must be cut very smoothly and exactly at right angles with

the axis. From a sheet of indiarubber, which should be at least

1/10 in. in thickness, two disks should be cut of the same size as the

end of the plunger, and one attached to the smooth end of each plunger.

A piece of chamois large enough to go over the rubber and be fastened

to the plunger completes the apparatus. A shoulder should be cut on

the end of the plunger to receive the thread or wire used to bind the

chamois to its place.

The cover to be cleaned is laid on the end of one of the plungers

and inserted into one end of the tube. The other plunger is inserted

from the other end of the tube, and friction is made by rotating the

plungers. If properly made, the full strength may be exerted on the

thinnest cover-glass without breaking it.

Cole's ' Studies in Microscopical Science.'—Mr. Cole's ' Studies

'

are now resumed. They are divided into four sections : Botanical

Histology, Animal Histology, Pathological Histology, and Popular
Microscopical Studies. The contents of the first parts of each section

are noted infra, p. 364. We need only refer to what we have already

said as to the great want which these studies are so well calculated to

meet, and urge microscopists to support an enterprise which, under
the most favourable circumstances, must still leave the editor and
publishers with little for their reward beyond the consciousness of

having performed a most valuable service to biological students and
workers.

Lee's Microtomists' Vade Mecum.*—No literature is more in-

conveniently scattered than that which deals with histological methods,
and Mr. A. B. Lee is deserving of all praise for having accomplished
the laborious task of collecting into a handy form for reference all

the methods in actual use at the present day, or which have been
recommended within recent years.

The book is divided into two parts. The first contains a collec-

tion of formulae under the heads of fixing, staining, hardening, im-
bedding, cleaning agents, cements, injection-masses, &c. The second
part deals with special cases, and is divided into cytological methods,
embryological methods, the integument, tactile organs, retina, myelon,
tissues, blood, &c., of Vertebrata, with separate chapters for the dif-

ferent divisions of the Invertebrata.

Nearly 700 different methods are described with great conciseness
but at the same time completeness ; and to make the book useful to

beginners as well as advanced anatomists, a general introduction is

given, with a series of introductory paragraphs to some of the chapters.

The book will be invaluable to a large class of workers as a ready
means of reference, either on matters of detail or otherwise, for
which there is a great want. We had to spend some time recently in
the endeavour to discover what Erlicki's fluid was, a point which
Mr. Lee's book would have cleared up at once.

* Lee, A. B., ' The Microtomists' Vade Mecum : A Handbook of the Methods
of Microscopic Anatomy,' xvi. and 424 pp. 8vo, London, 1885.

2 A 2
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"Working Session" of American Society of Microscopists.

—

A leading feature of the last (Annual) meeting of this Society was

the " Working Session," an afternoon of the week of meeting being

devoted (under the direction of Mr. E. H. Griffith) to the practical

exhibition and explanation of methods of manipulation and investiga-

tion, with the view to improvement in technique. Three hours were

occupied, the first devoted to preparatory work, the second to finishing

work, and the third to questions and discussions. Four pages of the
' Proceedings ' contain twenty practical questions which were asked,

with answers and suggestions.*

Compound Eyes and Multiple Images.f—J. D. Hyatt finds that

to show multiple images in compound eyes it is best to cut out with

a small punch a circular disk not larger than can be pressed flat

without disturbing the facets. The most perfect eye for giving images

is that of the cockroach. It is very brittle, and so only a small part

of the cornea can be pressed flat in one piece. A piece large enough

to fill the field of a 1/2 in. objective and B eye-piece can, however,

be cut out, and the many advantages which it possesses more than

counterbalance its want of superficial extent. They can be mounted

in glycerin, and thus kept quite transparent without losing their

properties as lenses.

The eye of a mosquito can be made to show 200 and more pictures

of a person in silhouette with great distinctness. The eye of Limulua

will also give multiple images, a small disk cut from the central part

being used. Also the minute globules of water produced by breathing

on a slide, and even the transparent parts of any structure which are

lenticular or globular.

The fact of the image being erect or inverted may, it is suggested,

be of " service in determining the character of minute bodies or

structures, such as human blood-corpuscles, all of which show erect

images ; a proof that they are nucleated or at least lenticular at the

centre. The head of the pin-shaped sponge-spicule and the nuclei

in certain diatoms produce inverted images."

Examination of Butter and Fats.|—T. Taylor (U. S. Depart-

ment of Agriculture) describes his observations on " artificial butter."

Formerly oleomargarine was easily detected, but latterly the manu-
facture has been so much improved as to make the task much more
difficult.

In the early stages of investigation by the Microscope, it was
considered that butter might be distinguished from oleomargarine by
a comparison of the oil-globules of each ; but it was found that this

was an unreliable method. Aware of the fact that all artificial butter

was made directly from crystallized fats, he then devised a method by
which it could be distinguished by using Nicol prisms. Butter being

destitute of free fats, the colours of polarized light would not appear.

• See Proo. Amer. Soc. Micr. 7th Ann. Meeting, 1884, pp. 199-219.

t Journ. New York Micr. Soc, 1. (1885) pp. 33-7.

X Taylor, T., 'Microscopic Observations. Internal Parasites in domestic

Fowls and Butter and Fats.' 8vo, Washington, 1884, 7 pp. and 1 pi.
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The manufacturers of oleomargarine, however, made further

improvements, and it was so free from crystals of fat that the Nicols

failed to distinguish them from butter. He therefore introduced a

selenite plate, the object of which was to detect fatty bodies in a

homogeneous state. Although not so much as a single crystalline

form may be present, all the prismatic colours are shown throughout

the homogeneous mass, while pure butter exhibits under the same
conditions only plain red or green. A non-microscopic test is also

given by the author. A coloured plate illustrates the paper.

Polarized Light in Vegetable Histology.*—L. Dippel directs

attention to a method of observation by polarized light which has

afforded him much assistance in researches into the minute structure

of the cell-wall.

Examined with ordinary light, a very thin transverse section of a

tissue with thickened cell-walls, cut perpendicularly to its long axis,

exhibits the so-called " middle-layer " of Hofmeister, Sachs, and others,

in which, beyond the well-known gusset in the angles, no further

differentiation is perceptible (fig. 94). Under polarized light, how-
ever, and with crossed Nicols, there is a substantial alteration in its

appearance (fig. 95). The apparently homogeneous structure is

traversed by a fine black line, and is thus divided into three parts.

Fig. 94. Fig. 95.

Observation with polarized light thus tells us very decisively that

the " middle-layer " is not simple, but consists of three laminse, of

which the central one is singly refracting, and the two lateral ones
doubly refracting. The former is therefore of a different molecular
structure, and even chemical constitution, from the other two.

Polarized light may also be appealed to to support the results

obtained by maceration and reagents, which have been questioned.

On the question of the nature of the first solid secretion-product
of the living cell-body, i. e. the first wall-formation to which the

"middle-layer" owes its origin, observation with polarized light

also affords an explanation if applied to the cell-wall during its

* Zeitschr. f. Wiss. Mikr., i. (1884) pp. 210-7 (5 figs.). Transl. in Mier.
News, iv. (1884) pp. 291-7 (5 figs.).
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doveloiimcnt. A transverse section through the cambium-region of

a conifer when observed in the darkened field proves that before the

primary wall (at once manifesting itself by double-refraction) is

formed out of cell-substance, an envelope singly refracting, and
consequently not consisting of cell-substance, is secreted out of the

protoplasm, which envelope remains during the conversion into wood
or bast of the cambium-daughter-cells, and thus becomes the central

plate of the " middle-layer."

As to the share to be assigned to the wall-layers in the formation

of the pore-canals and the closure of the pores, Dr. Dippel con-

firms Hartii^'s view that it is the innermost layer of the cell-wall

which is transformed into pore-canals, and that the closure is formed

by two adjoining cells here brought together (fig. 96). The fact, as

Fig. 97.

represented in the fig., is admitted by Strasburger, but another
interpretation is given to it. According to him the inner layer

represents a later difierentiation, which arises in consequence of

contact with the cell-contents ; and the more strongly refracting

layer, which only apparently extends from the inner plane uninter-
ruptedly into the pore-canal, represents just such a differentiation of
the secondary thickening in the parts adjoining the pore-canal, whilst

the closed end of the pore is formed out of the primary walls.

Since the collective layers of the cell-wall possess the form of an
ellipsoid of elasticity, which, in the transverse and longitudinal
sections appears as a section of an ellipse, in which the smallest
axis lies radially or perpendicularly to the stratification, and the

greater axis parallel to the stratification (the transverse section

yielding the least, and the longitudinal section the greatest axis),

observation with polarized light must afford the most trustworthy
elucidation of the course of the stratification. If the course of the
inner layer is as Hartig maintains, then the sections of the ellipsoids

must change in the direction as represented in fig. 97. If, on the
contrary, the real structure is in accordance with the view of
Strasburger, then such a change cannot take place, and the sections
of the ellipsoids will be represented in fig. 98.

In proof that the former view is correct, the author adduces the
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phenomena observable when a very thin section of the seed-albumen

of Phytelephas macrocarpa is viewed by polarized light with a red

selenite plate.

Extremely striking results are also given by spectrally-analysed

polarized light. With a transverse section of Finns sylvestris, the

singly refracted cambium-wall in the parts of the section lying

above the dark Miiller's band appears most distinctly as a dark

streak between the primary walls, which are of a brilliant green,

whilst the other parts show the cambium-wall as a coloured streak

between the strongly darkened, almost black, primary walls. A
longitudinal section through the seed-albumen, examined in a like

manner, gives similar striking results, which the author describes

and which he considers to prove his theory yet more conclusively.

Direct Observation of the Movement of Water in Plants.*—
G. Capus has used the following contrivance for this piu?pose in the

case of plants with hollow stems, or filled only with a very delicate

pith, such as the dahlia, artichoke, and a species of Begonia. A
tangential cut is made on one side of the stem, reaching to the

cambium ; at a spot exactly opposite a small piece of the woody
cylinder is cut out, and the pith carefully removed up to the spiral

vessels. In this way, through a Microscope placed horizontally, a

sufficiently clear view can be obtained of the vessels and of the air-

bubbles contained in them. It may thus be seen that in cloudy
weather, or whenever the sun is not shining directly on the plant,

the vessels are injected with water ; while in direct sunshine numerous
air-bubbles make their appearance which gradually become larger.

Microchemical Detection of Nitrates and Nitrites in Plants.f
This is possible by the reagent suggested by Wagner, viz. dipheny-
lamin. Molisch uses a one pro mille solution in pure sulphuric

acid, applying this to dry sections. If either of the salts above
named is present, a deep blue coloration appears, which soon changes
to brownish yellow. Brucin in about the same strength is nearly

as sensitive a test, producing a transient red or reddish-yellow colour.

Molisch employs this method also for approximate determination of

the amounts of the salts present, and finds that the percentage
decreases from below upward in the plant.

New Method for the Transfer of Sterilized Broths, and the
Determination of the number of Living Germs in Water. J— A
new method has been proposed by Dr. H. Fol for preparing, steri-

lizing, and using nutritive fluids for the cultivation of bacteria, in water
and air analyses. The following is a brief abstract of the method
adopted. The original is accompanied by figures of the apparatus,
and others have been supplied in a private note.

Originally engaged with Professor Dunant in the examination of
the potable waters supplied, or that might be supplied to Geneva,
Dr. Fol was led to adopt a plan which he considered preferable to

* Comptes Eendus, xcviii. (1884) p. 1087.

t Ber. Deutsch. Bot. GeseU., i. (1883) pp. 150-5.

t Arch. Sci. Phys. et Nat., xi. (1884) pp. 557-74 (1 pi.).
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those in use by others. Tho principal novelty is the method of

transfer. The change that occurs in some nutritive fluids when
heated to 110^ C. for several hours led to the adoption of repeated

heatings for shorter periods, tho cold sterilization and filtration, the

gelatin plan of Koch, and cultivations on solids, as boiled potatoes,

Ac. Dr. Ful gives the preference to sterilized beef-broth as used by
Dr. Miqucl, but instead of sterilizing the flasks and their contents in

boiling salt-water bath or concentrated solution of chloride of sodium,

or in a Pa^nn's digester charged with water, which he considers has
some advantages, he endeavours to get rid of the risks incurred in

the superheating and charging of the empty superheated flasks or

tubes, and to obtain a less percentage by loss.

Dr. Fol never passes the liquid into a fresh receiving vessel

except by a sterilized tube made to perforate the plug closing its

mouth. Carded, fine, flexible, silky asbestos is preferred for the plug,

as being more easily sterilized and perforated than cotton. The
decoction of beef is prepared after Dr. Miquel's formula : 1 kilo-

gramme of lean beef to 4 litres of water, boiled five hours and skimmed
from the first boiling, then cooled, the fat removed on the morrow,
and the acidity neutralized by caustic soda. Dr. Fol now filters this

through a paper filter into a Papin's digester, kept for one hour at

110^ C, then cooled and re-filtered to remove the flaky precipitate.

It now remains perfectly clear, is returned to the Papin's digester

with its special arrangements, and kept at 110° C. from four to six

hours, by which time a notable quantity of peptones are formed in the

broth. The longer the boiling, the deeper the tint. The cover of

the digester is pierced with three openings ; one retains a copper
tube closed beneath for holding the thermometer, a little oil being
placed in the tube; the second corresponds to the valve which is

loaded for a temperature between 110° and 112° C. ; the third is

closed by a pierced cork and screw-nut. Through tho cork is

pushed a tight-fitting metal tube, twice bent at right angles to form
a siphon, the long leg being inside the digester. This tube is flamed
before being put in position ; the short outside leg is terminated by a
thick, short caoutchouc tube, into the open end of which a metallic

canula is fitted ; this is a trochar tube, into which the steel point of
the trochar cut off has been soldered, and just above it an oval aper-
ture is made in the tube. This tube is used to pierce the asbestos
plugs and to transfer the broth. The ordinary culture flasks have
the neck narrowed at one part to keep the plug in position, and with
it are sterilized at 200° C.

The transfer of broth is made by drawing up the long leg of the
siphon above described into the vapour space in the digester; a

pinch-cock that closed the caoutchouc junction is opened, and the
vapour allowed to escape through the canula for ten minutes. The
outer surface and point of the canula are now flamed by a Bunsen
burner ; then the point is placed in sterilized cotton, the pinch-cock
closed, and the tube pushed down nearly close to the bottom of the
digester. A little broth is now allowed to escape by the canula, and
this is then plunged, the pinch-cock being shut, through the plug of
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asbestos into a sterilized flask, the pinch.-cock opened, and the broth

allowed to enter the flask, the canula withdrawn, and other flasks

filled. A sterilized cotton plug is placed above the asbestos one in

the flasks, and they are set in the stove at 35° C. for proving. No
failures are recorded with this plan. These standard flasks hold

about 1/4 litre, and are useful for estimating the number of germs in

water by the plan that will be presently described ; otherwise small

experimental flasks of 10 cc. are filled directly from the digester.

The necks of these small flasks are long and narrow, and for neces-

sary precaution the top of the tube-neck is covered with sterilized

asbestos, and over it is placed a tube-cap with a plug of cotton in it,

the lower edge being rounded off by the flame ; this is fitted over the

little flask-neck, the space between the neck and cap being closed by
the overlying asbestos, some being carried down the sides when the

cap is fitted on. Through this top layer of asbestos, after the removal

of the cap, the pointed canula can be easily passed without displacing

the layer over the top of the neck-tube. When charged they are

placed in the stove at 160° C, not more, for some time. This plan

has answered well, but control experiments are always made at the

same time.

To collect the water for analysis and to estimate the number of

germs in a given volume. Dr. Fol takes a tube and places two plugs

of asbestos at one end, a little distance apart ; the other end is then

drawn out, sealed, heated, and the tube bent twice at a right angle,

bayonet fashion, the bends being some little distance from each other,

like the metal part of a carpenter's drill-stock. To collect the water

the plugged end is attached to a caoutchouc tube for aspiration, and
the point after due flaming is broken off by sterilized pliers, either

before entering or whilst beneath the water, so as not to vitiate the

result by the use of another vessel. For taking deep water from the

lake, the tubes are sealed at both ends, then heated, and fixed to a

metal stem or support also flamed, having a movable branch or arm
that can be actuated at some distance by a connected pull-wire, so as

to cause rupture of the point, by which the water enters so as to

partially fill the tube, then by turning the point upwards a bubble of
the sterilized air inside is made to occupy the point, and this is at

once sealed. This bayonet curved tube admits of manipulation
without wetting the asbestos plugs, which must be avoided. For
analysis the water is agitated in the tube, the point cut off, a few
drops allowed to escape, and the estimation made of the number of
germs after the method in use by Dr. Miquel, i. e. by dilution with
sterilized water, to be afterwards distributed in prepared culture

flasks, but instead of water it is mixed directly with the sterilized

broth, and this is distributed into sterilized empty flasks.

For this a burette narrowed at each end is used of 100 cc,

divided into tenths of a centimetre, and numbered so that 100 cc.

corresponds exactly with the inferior orifice and is at a little dis-

tance from the upper end. The burettes are sterilized in a special

stove, the orifices closed by asbestos and attached caoutchouc tubes,

which are previously washed with oxygenated water. For use, the
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burotto is fitted to an orifico in the digester and placed in a special

wool-lined cradle, so that the lower end may bo strongly inclined

dowTiwards ; the heated vapour is allowed to traverse it for half an

hour, a pinch-cock is then applied to the lower caoutchouc tube, and its

open orifice closed by a short glass rod, and the upper end similarly

closed by a tube plugged with asbestos and having a pinch-cock. It is

then fixed to a vertical support, the glass rod at the lower end is replaced

by a sterilized canula, and the upper end after removal of the glass

tube is closed by sterilized asbestos ; the trochar canula is then passed

through the asbestos plug after removal of the top cotton plug into

one of the proved standard flasks containing the broth. The lower

pinch-cock is opened and the fluid runs into the burette and readily

fills it ; the pinch-cocks are then opened and the fluid allowed to

descend to about two-tenths below zero. To charge the burette with

the water, the large open end of the collecting bayonet-tube has a

small caoutchouc ball fixed to it, whilst the drawn-out narrow end, after

due precautions, is passed through the asbestos plug (taking care not

to wet the plug), and some of the water allowed to flow out, the pinch-

cocks again closed and the fluids mixed, then transferred into the

small capped flasks which are then placed in the culture stove for a

month. The canula in use must always be placed in a sterilized

space or covering and not be heated during the transfers.

Since the above was published, Dr. Fol has made sundry altera-

tions, such as stoppering the necks of the tubes by pushing the asbestos

plug in by a short straight funnel tube, like a very short test-tube with

a small hole in the bottom, this little hollow stopper being itself

plugged with sterilized cotton, so that the charging by the narrow

trochar canula can be more easily accomplished, and the plug remain

equally effectual. Eeliable results can only be obtained by employ-

ing the greatest care in the details.

Discrimination of Bacillus leprae and B. tuberculosis.*—P.

Baumgarten describes four methods of fuchsin staining by which
these Bacilli, though nearly identical in form, may be readily distin-

guished. By all the processes the B. lejprce are stained red, while

the B. tuherculosis are unstained.

Examining Bacteria.f—E. Thurston strongly advocates the exa-

mination of bacteria, whenever it is possible, in their natural state,

so that their appearances and characteristics may be observed when
they have not been subjected to the action of heat or chemical
reagents. In many instances species which are undistinguishablo

from one another microscopically can be easily recognized by their

appearance (colour, consistence, &c.) and mode of growth in culti-

vating media ; and for this reason microscopical examination should
always be combined with artificial cultivation.

* Zeitschr. f. Wiss. Mikr., i. a 884) pp. 367-71.

t Journ. Quek. Micr. Club, ii. (1885; pp. 121-4.
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Adt, J. E.—The Microscopic Study of Eocks.

[Three figs., only, relatiDg to previous article, ante, p. 161.]

Sci. Monthly, III. (1885) p. 44 (3 figs.).

„ „ The Microscopic Study of Eocks. II.

[Griishing rocks for their examination under the Microscope. General
remarks.]

Ihid., pp. 67-70 (1 fig.).

Amann, J.—Sui' I'emploi du Baume de Tolu pour les preparations de Diatomees.
(On the employment of balsam of Tolu for preparations of diatoms.)

ISupra, p. 353.] Bull. Soc. Belg. Micr., XI. (1885) p. 127.

American Society of Microscopists, the " Working Session" at Eochester meeting
of. (Programme.) [_Supra, p. 356.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 199-202.

„ „ ,,
Practical questions, answers, and suggestions

at " Working Session " of Eochester Meeting of. Ibid., pp. 216-9.

B.Sc.—A Freezing Microtome.
[Describes the Williams. Of. Vol. I. (1881) p. 697.]

Sci.-Gossip, 1885, pp. 37-8 (2 figs.).

Bacteria, Culture Media for. Amer. Man. Micr. Journ., VI. (1885) pp. 55-7,

from Journ. Amer. Med. Assoc.

Beheens, W.—Bernsteinlack zum Verschliessen mikroskopischer Praparate.
(Amber varnish for sealing microscopical preparations.) [Post.']

Zeitschr. f. Wiss. Mikr., II. (1885) pp. 54-7.

BlENSTOCiK, —

.

[Double staining of Bacillus suUilis, &c., at period of sporulation—Ehrlich's
method for B. tuberculosis stains the

__
spores red and the rest of the

organism blue.]

Bull. Soc. Belg. Fiicr., XI. (1885) pp. 92-3.

Bohm's Carmine Acetate. [Supra, p. 341.] Amer. Natural., XIX. (1885) pp. 332-3,
from Arch. f. Anat. u. Physiol. (^Anat. Abtheil.) 1882, p. 4.

Booth, M. A.—White Zinc Cement.
[Sending slides, for which the cement was used, in proof of his commendation

of it. Mr. E. Hitchcock in a note says that every slide arrived smashed
to pieces, and he reiterates his objection that it is unreliable. A cement
that hardens slowly will not do for many workers. Shellac enables quick
and sure work to be done.]

Amer. Mon. Micr. Journ., VI. (1885) p. 39.

Bbatlet, E. B. L.—Mounting Insects.

[Eefereuce to Wilks' cell. Vol. IV. (1884) p. 477. Similar note by W. S.]

Sci.-Gossip, 1885, p. 65.
Bbeaelet, W. H.—See M'Calla, A.

Beownell, J. T.—The Brownell Turn-table. [Supra, p. 350.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 173-5 (3 figs.).

„ „ Original method of staining and mounting Pollens.
[Supra, p. 349.] Ibid., pp. 212-3.

„ „ How to make wax cells neat, permanent, and free from
" sweating."

[Sheet was marked off into 5/8 in. squares. Press a square of white wax on
the slide without crushing. Add other coloured squares to the desired
height. Turn out the centre with a chisel and turn-table (but leaving
the bottom white layer). Turn off the outside. Cover the whole (and
fasten on the cover-glass) with a thin coating of shellac varnish, leaving
uncovered enough of the bottom to hold the object.]

Ibid., p. 214.
Beunt, C. van, and E. G. Day.—Eemarks on the tendency of Balsam of Tolu to

crystallize. [Supra, p. 353.] Journ. New York Micr. Soc, I, (1885) pp. 41-2.

Bulloch's (W. H.) Combination Microtome. [Post.]

Amer. Mon. Micr. Journ., VI. (1885) p. 45 (1 fig.).

Carter's (J. & Co.) Boxes of curious seeds for the Microscope.
[12, 25, 50, and 100 varieties.]

Midi. Natural., VIII. (1885) p. 56.
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Cole, A. C— Studios in IMicroscdpioal Science.

Sec. I. Botanioiil Histology. Part.s 1 ami 2, pp. 1-8. Tlio Comparative
Mor|)holo<;y of Typical Koproductive Orpjans in the Vegetable Kingdom.
(1) Conjiigutidii. Plate I. jVcsocdrpns in Conjurcation x 200. (2) For-
mation of Oo.s]iores in Vauchct-ia. Plate II. T'^. mcem^sa x 300.

Sec ir. Animal Histology. Parts 1-2, pp. 1-8. The Primitive Cell and its

Pro;;;tny. Plate I. Cornea of Cat. Gold stained. Hor. Sec. X 250.
Plate II. Ovary of Kitten. Tr. section, stained carmine x 75.

Sec. III. Pathological Hi.-tolngv. Parts 1-2, pp. 1-8. Alveolar Pneumonia.
Plate I. l.st stage X 170. Plate II. 2nd stage x 170.

Sec. IV. Popular Microscopical Studies. Parts 1-2, pp. 1-8. Plate I.

Spinneret of Spider {Kpe^ra diidema) x 70. Piute II. Foot of Garden
Spider {Epcira diadeina) x 75.

D., E. T.—Graphic Microscopy.

XIV. Toe of Mouse, injected.

[Contains an addendum to No. 1.3 as to a medium for preserving ffydrachnce
without sacrifice of their shapeliness. Distilled water (with a trace of
carbolic acid), 8 jiarts

; pure glycerine, 1 part. The characteristic
plumpness remains intact, and the ocelli, palpi, &c., are so well preserved
and displayed as to bear scrutiny under the highest powers.]

XV. Polysiphonia clongata.

[Contains the following :—'• A very simple and useful addition to the
' material ' of a microscopist are pieces of ordinary glass (not too thick),
i^h in. square ; between such plates, specimens capable of being dried and
flattened without injury, as portions of fronds of ferns, zoophytes, wings and
parts of insects, seaweeds, and many various objects, may be temporarily
stored, and thus protected from dust or fracture. The glasses are held
together by strips of gummed paper bordering the edges ; the advantage
being they can be examined on the stage of the Microscope when it is

desired to select any part for a permanent mount."]
Sci.-Gossip, 1885, pp. 25 (1 pi.), 49-50 (1 pi.).

Day, E. G.—See C. van Brunt.

Dtenelt, F.—[Advocates an American clothes-pin instead of a bullet for pressing
cover down.] Amer. Mon. Micr. Journ., VI. (1885) pp. 59-60.

DuFFiELD, G.—A few hints on hardening, imbedding, cutting, staining, and
mounting specimens.

[Hardening by alcohol—Imbedding with celloidin—Cutting with the
Schanze Microtome—Staining with picro-carmine or alum-carmine and
hsematoxylin—Mounting in Canada balsam thinned with chloroform.]

Froc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 209-11.

Field, A. G.—Mounting Urinary Deposits.
[Glycerin and distilled water each 4 fluid drachms, chloral hydrate 5 grains,

creosote 5 drops, gum camphor 2 grains. Mix, shake thoroughly, and
filter. Directions for preparing the casts follow.]

Amer. Mon. Micr. Jmirn., VI. (1885) pp. 39-40.

Flejiming, W.—Berichtigung. (Correction.)
[Note that the hsematoxylin solution for nuclei, described in his "Zell-

substanz, &c." as Grenacher's, is probably Prudden's.]
Zeitschr. f. Wiss. Alikr., II. (1885) pp. 57-8.

Francx)tte, p.—Inclusion dans la parafflne. (Imbedding in paraffin.)
[A. Apparatus for filtering paraffin, &c., supra, p. 343. B. Imbedding

boxes (with permanent bottoms). C. Microtome, supra, 347.]
Bull. Soc. Belg. Micr., XI. (1885) pp. 79-86 (1 pi.).

„ „ Description d'instruments construits par M. Reichert de Vienne.
(Description of instruments constructed by Herr Reichert of Vienna.)

[Stands, see Microscopy a. Microtomes, Vol. IV. (1884) pp. 823-4, and
$\tpra, p. 346. New object-clamp, supra, p. 347.]

Ibid., pp.^102-7 (4 pla.).
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Gage, S. H.—Serial Sections.

[Directions for making sections, preparing the slides, staining, mounting,
and labelling. Post.']

Proc. Amer Soc. Micr., 7th Ann. Meeting, 1884, pp. 202-8 (3 figs.).

GiEKKE, H.—Farberei zu mikroskopischen Zwecken (Staining for Microscopic
purposes), (continued). IPost.]

Zeitschr.f. Wiss. Mikr., II. (1885) pp. 13-36.

Griffith, E. H.—Descriptions of the GrifEth Turn-tables. [Post.']

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 165-7 (6 figs.).

,, „ The GrifEth Microscopist's Working Cabinet.
[Description of a cabinet resembling " a medium-sized bookcase and in-

tended to be so finished that it may be placed in any room in the house
as an ornamental piece of furniture as well as a thing for use." It con-
tains the Microscope, objectives, accessories, and all mounting materials.]

Ibid., pp. 168-70.
Hailes, H. F.—Gum Styrax as a Mounting Medium.

Jou7^n. Quek. Micr. Club, II. (1885) p. 116.

Hamlin, F. M.—The Ideal Slide. [Post.']

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 179-80 (2 figs.).

Haedt, J. D.—Hardy's Flat Bottle.

[Correction of report of January Meeting of Royal Microscopical Society,
and description of the bottle. Cf. Vol. IV. (1884) p. 977, and ante, p. 176.]

Engl. Mech., XL. (1885) p. 496 (1 fig.).

Hatfieud, J. J. B.—Description of Rotary Section Cutter. [Posi.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 171-2 (2 figs.).

Hatjshofek, K.—Mikroskopische Reactionen. (Microscopical reactions.)
SB. K. Bayer. Akad. Wiss., 1884, pp. 590-604 (3 figs.).

Helleb.—Zur Mikroskopischen Technik. (On Microscopical technics.) [-Posf.]

Zeitschr. f. Wiss. Mikr., II. (1885) pp. 47-8.
Henshalls' (W.) " Fabric " Slides.

[" Calculated to render assistance in determining by means of the Micro-
scope, the nature and quality of textile fabrics."]

Sci.-Gossip, 1885, p. 64.

[Hitchcock, R.]—Preparing Phosphorus Solution and Mounting in it.

[Remarks on A. W. Griffin's paper. Vol. IV. (1884) p. 993, and cf. supra,

p. 353.]
Amer. Mon. Micr. Journ., VI. (1885) pp. 6-8.

„ „ The Study of Vegetable Fibres.

[Gives the method as carried out in the National Museum, for the examina-
tion of fibres and for mounting specimens for microscopical study or for

reference and comparison.]

Ibid., pp. 22-5.

„ „ See also Booth, M. A.

HiJppE, F.—Die Methoden der Bakterien-Forschung. (The methods of investi-
gating Bacteria.) viii. and 174 pp., 2 pis. 8vo, Wiesbaden, 1885.

Hdssak, B.—Anleitung zum bestimmen der gesteinbildenden mineralien. (Guide
to the determination of the rock-forming minerals.)

iv. and 196 pp. and 103 figs. 8vo, Leipzig, 1885.

Hyatt, J. D.—Hydrogen peroxide as a bleaching agent. [Supra, p. 340.]
Journ. New Fork Micr. Soc, I. (1885) p. 22.

„ „ Compound Eyes and Multiple Images. [_Supra, p. 356.]
Ibid., pp. 33-7 (1 fig.). Cf. also p. 52 as to Leeuwenhoek being the earliest

observer of the multiple images.
James, F. L.—Cover-glass Cleaner. [Supra, p. 354.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, .1884, pp. 181-2 (2 figs.).

„ „ Zinc Cement again.
[" In every instance where zinc cement disappoints its user, it is because

the article is improperly made or improperly used, or both."]
The Microscope, V. (1885) pp. 65-6, from ' National Druggist,'
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King's (J. D.) Microscopic Sections of the 60 species of Abietinere of the United

States.

[''So prepared by bleaching and double-staining as to sliow the cross-

Bootion and the whole structure of the leaf very perfectly," -01 to •0012io.

in thickness.]
Science, V. (1885) p. 81.

KuPFFEB, C.—The Preparation of Meroblastic Ova. ISupra, p. 340.]

Amer. Natural., XIX. (1885) p. 332,

from Arch. f. Anat. u. Physiol. {Anat. Abtheil.), 1882, p. 4,

Kuy's (L.) Method of Studying Algfe.

[Suspend a glass slip in a cylinder of water and allow it to remain until

covered with the growths. Cf. also ante, p. 14G.]

Amer. Mon. Micr. Joiirn., VI. (1885) p. 38.

Lee, a. B.—The Microtomists' Vade Mecum. A Handbook of the Methods of

Slicroscopic Anatomy. [Supra, p. 355.]

[" I desire here to make special acknowledgment of the great assistance

rendered me by the Journal of the Royal Microscopical Society—in

many respects the best edited periodical known to me."]

xvi. and 424 pp. 8vo, London, 1885.

Lett, H. W.—Cloudy Mounts.
[Cloudiness arises from moisture in the tissue dispersing through the balsam

in bubbles. The remedy is dehydrating in alcohol and oil of cloves.

Superfluous oil of cloves is best got rid of by placing the object on note

paper (not blotting paper).]
Sci.-Gossip, 1885, p. 43.

Lewis, W. J.—Hair : Microscopically examined and medico-legally considered.

\_Post.']

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 59-70 (2 pis.).

Maxson, E. R.—The Microscopy of Life and Death.

[Paper read before the Syracuse (U.S.A.) Microscopical Society.]

Syracuse Su7iday Herald, February 1st, 1885, p. 2.

M'Calla, a.—The Working Session.

[Claims to be the originator of this feature of the meetings of tbe American

Society of Microscopists ; and answers by J. O. Stillson, F. W. Taylor, W,
H. Brearley, and C. M. Vorce, maintaining Mr. E. H. Griffith's claim to

be the originator.]

The Microscope, V. (1885) pp. 5-7, 42-6.

Merger, A. C.—The Syracuse Solid Watch-glass.

[Cf. Vol. IV. (1884) p. 983.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, p. 178 (1 fig.).

OsBOBN, H. F.—Preparing Brains of Urodela. [Post.']

Amer. Natural., XIX. (1885) pp. 328-30 (1 fig.),

from I'roc. Nat. Sci. Philad. 1883, p. 178, and 1884, p. 262, and a letter.

Owen, I).—Clearing Fluid for Vegetable Tissues.

[When freshly cut put the tissues in alcohol for a few minutes. Then
transfer them for 10 minutes to a clearing fluid of absolute alcohol and

eucalyptus oil in equal parts. Then in pure eucalyptus oil to remove the

alcohol. Mount in glycerin jelly.]

Sci.-Gossip, 1885, p. 43.

PiERSOL, G. A.—Staining Tissues for Photography. [Post."]

Amer. Mon. Micr. Journ., VI. (1885) pp. 41-2.

Rabl's (C.) Methods of studying Karyokinetic Figures. [Supra, p. 217.]

Amer. Natural, XIX. (1885) pp. 330-2 (1 fig.),

from Morph. Jahrbuch, X. (1884) pp. 214-330.

Rogers, W. A.—On a new form of Section-cutter. [Supra, p. 347.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 191-3.

S., W.—See Brayley, E. B. L.

Sahu, H.—Ueber eine neue Doppelfarbung des centralen Nervensystems. (On
a new double stain for the central nervous system.) [Post.']

Zeitschr. f. Wiss. Mikr., II. (1885) pp. 1-7 (1 pi.).
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Sahli, H.—Ueber die Anwendung von Boraxmethyleneblau fiir die TJnter-

suchung der centralen Nervensystems und fiir den Nachweis von Mikro-
organismen, speciell zur bacteriologischen Untersucliuag der nervosen Central-

organe. (On the use of Borax-methyl-blue for the central nervous system
and for the detection of micro-organisms, especially for the bacteriological

investigation of the central nervous organs.) [Post.']

Zeitschr.f. Wiss. Mikr., II. (1885) pp. 49-51.

Salmon's Culture-tubes.—See Sternberg's.

ScHiEFFEEDECKER, P.—Mitthcilung, betreffeud das von mir verwandte Anilin-
griiu. (Note on the anilin green used by me.) [_Post.']

Zeitschr. f. Wiss. Mikr., II. (1885) pp. 51-3.

Slack, H. J.—Pleasant Hours with the Microscope.
[" Brief account of the pro.i>;ress lately made in the discovery of disease-

germs and in their modification so as to render them promoters of safety

instead of agents of destruction."]

Knowledge, VII. (1885) pp. 143-4 (9 figs.).

„ „ „ „ [Stomata.]
Ihid., pp. 190-1 (1 fig.).

„ „ „ „ [Seeds.]

Ihid., pp. 232-3 (2 figs.).

Smith, H. L.—A new Mounting Medium. \_Suipra, p. 352.]

Proc. Amer. Soc. Micr., 7th Ann. Meeting, 1884, pp. 186-90.
Cf. also Amer. Mon. Micr. Joum., VI. (1885) p. 38.

Spee, F.—Leichtes Verfahren zur Erhaltung linear geordneter, liickenloser

Schnittserieu mit Hiilf von Schnittbandern. (Simple process for obtaining
linear, successive series-sections by section-ribbons.) \_Post7\

Zeitschr. f. Wiss. Mikr., II. (1885) pp. 7-12.

[Sternberg's & Salmon's] Culture-tubes for Micro-organisms.

[Gives drawings of both, and statement by Dr. Salmon of the advantages of

his tube.]

Amer. Mon. Micr. Jovrn. , VI. (1885) pp. 1-2 (2 figs.).

Stieda, L.—Ueber die Verwendung des Glycerins zur Anfertigung von anato-
mischen Dauerpraparaten. (On the use of glycerin for anatomical per-
manent preparations.)

[Described in its application to macroscopic preparations.]

Arch. f. Anat. u. Physiol, (^His and Braune^ 1885, pp. 112-9.
Stillson, J. O.—See M'CaUa, A.
Stowell, C. H.—A Microscopic Geissler Tube with Fluorescent Solution.

[By Dr. A. Y, Moore—1/50 in. in diameter by 1/2 in. in length. Platinum
wires are soldered into the ends, and the tube contains rarefied air.

Around the tube is a fluorescent solution. Mounted in a wooden slide

3 X 1 X 3/8 in. " It is the very latest and handsomest production
brought before the Microscope world."]

The Microscope, V. (1885) p. 41,

See also Joum. New Fork Micr. Soc, I. (1885) p. 26.

Taylob, F. W.—See M'Calla, A.
Thurston, E.—On Bacteria and the methods of staining them.

[First demonstration of the 3rd series. Cf. supra, p. 362.]
Joum. Quek. Micr. CM, II. (1885) pp. 121-4.

VoECE, C. M.—See M'Calla, A.
Walleb, T. H.—Presidential Address delivered March 4th, 1884.

[" A sketch of some of the subjects relatiag to geology which have given
an interest to the past year . . . confined to points which have a bearing
on the chemical and microscopic side of the science."]

Sep. and Trans. Birm. Nat. Hist, and Micr. Soc. for 1883, pp. i.-xviii.

"Whitney, J. E.—Cheap Punches for Sheet Wax.
[" Get a set of brass ferules, and with a round file bevel the large end to

a cutting edge, which is easily done, and you will then have a set of

punches adapted to making wax rings of sizes corresponding to all the
ordinary sizes of cover-glass."]

Proc. Amer. Soc. Micr,, 7th Ann. Meeting, 1884, p. 215.



512 SUMMARY OF CURRENT RESEARCIIES RELATINQ TO

at 2900 metres on the Aletscli gLxcior, a bacillus und micrococcus, a

mildew spore aiul tornla wore found ; omitting these last as not being

microbes properly so called, there was an average of 1 per cubic

metre. Out of 3000 litres taken at 3340 metres on the Col du
Theodule a Bacterium tenno and a mildew spore were found, or one

microbe per 3 cubic metres. On the Niescn out of GOO litres of air

taken during rain, snow, and intense fog a minimum of four microbes

(without counting mildew spores) was found. In a second trial out

of 1725 litres four bacteria were found. The abundance of microbes

here is explained by the fact that the observations were taken during

hay-making and by the presence of bacteria in the soil.

Experiments made at lower levels were as follows :—Near the

Eggischhorn Hotel at 2193 metres above the sea, out of 110 litres a

PenicilUum and three species of Bacillus Avere found, or at least

SO germs per c. m. At Zermatt (1G20 metres) 100 litres gave a Bacillus

suhtilis and a mildew spore. A room in the hotel near the summit of

tlie Niescn gave an avei-agc of one bacillus to 7 litres of air. At
Gurten, near Bern, at an elevation of 323 metres above that town,

no germs were obtained : whilst at Bern itself 444 and 250 microbes

per cubic metre were taken.

The conclusion drawn from the experiments is that the purity of

the air of mountains is much greater than has been supposed, and is

only surpassed by sea air. This purity is owing (1) to the progressive

disappearance of bacteria-producing centres ; at the zone of eternal

snow the absence of these centres is complete. 2. To the diminished

density of the atmosphere, which becomes less and less capable of

sustaining long in suspension the microbes it contains ; at the same

time the foreign particles arc more diluted by the very fact of this

decreased density, the space occupied by a given volume of air from

the plains augmenting with the altitude.

MICKOSCOPY.

a. Instruments, Accessories, &c.*

Beck's "Star" Microscope.—In the construction of this Micro-

scope (fig. 99) Messrs. Beck appear to have reduced the cost of an

efficient instrument to its very lowest limits, 31. 3s. only being charged

for it, including a 1 in. and 1/4 in. objective, which, it is claimed,
" are accurately worked, purely achromatic, and thoroughly suited for

scientific research."

The Microscope is nickel-j)lated throughout, with the exception

of the base, which is solid in design, and contrived so that the instru-

ment is steady in every position. It is made in two forms, with a

sliding or a rack-and-piuiou coarse adjustment.

* This siilxlivisiou is arranged in the following order:—(1) Stunds; (2) Eye-

piece and Ulgtctive; (3) lUumiuatiug Apparatus: (4) Other Accessories;

(5) Photo-micrography ; (6) Mauipulatiou
; (7) Microscopical Optics, Books,

and ]\Iiscellancous matters.
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Fig. 99.
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Fig. 100.

The foundation of the stand is a solid cast-iron base A, having at

its top a hinge-joint B, wliich allows the instrnnicnt to be inclined at

any angle, and is sufficiently firm to permit of its being placed hori-

zontal for nse with Wollaston's camera lucida. The body D has a

draw-tube C, with coarse and fine adjustments at N and F. The stage

G has two springs H H, the pins attached to which may he inserted

in any of the four holes on the stage, and by tlieir pressure ( whicii

can be varied by pushing thera more or less down) will hold the

object under them or allow it to be moved about with the greatest

accuracy. '1 he mirror J, besides swinging in the rotating semicircle K,

is attached to a bar L, witli a joint at each end allowing a lateral

movement, so as to throw oblique light on the object. An iris dia-

l^hragm M, in which the size of the aperture is varied by revolving

it in its fitting, screws into

the under surface of the

stage, and can be removed
when other substage ap-

paratus is required.

Class Microscopes.—M.
Nachet's instrument (fig.

100) is an attempt to cope
with the mischievousncss of

youth, whose eccentricities

are liable to invade even the

domains of Microscopy.

All the adjustable parts

are locked by a removable
" key," the large milled head
of which is shown near the

objective. Tluis the eye-piece

is fixed so that it cannot bo

moved ; the body-tube can

only be raised or lowered by
the ajiplication of the key to

a pin at the top of the pillar

(concealed by the ornamental

cap, which is unscrewed)
;

the objective is rendered

immovable by the same
means, the key acting on a

screw which passes through

the projecting piece, whilst

the mirror has no milled

heads to the axis, and can

only be turned by the key.

The slide is fastened down by two bars, one of which is shown

slightly raised in the figure.

The only part left free is the fine adjustment, which is effected

by turning the handle seen at the base of the pillar, which slightly

raises or lowers the body-tube. An index shows the extent of move-
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ment on a graduated arc with ten divisions, whidi is marked " Vue
presbyte," " Vue moyenne," and " Vue myope."

We believe that the Microscope, though perfect as regards the

manner in which it carried out the mechanical part of the problem,
was not found in the result to accomplish all that was desired. The
very fact of such an attempt being made to restrain the practical

jokes of the students ("les barbares d'eleves") only served to quicken
their determination not to be thus baffled, and improvised " keys

"

soon left matters in a worse condition than if no such means had been
adopted in the first instance.

Messrs. Murray and Heath's Class Microscope (fig. 101) has
similar arrangements for locking the parts liable to be disturbed.

Fig. 101.

The body-tube is locked by a pin near the top of the socket in which
it slides, the fine adjustment being effected by the eye-piece. The
slide is placed in a shallow box, which can be locked in the same way.
The box, which is movable on the stage, can be fixed when desired

by two screws beneath the stage also set fast by the key. A fourth

locking arrangement in the limb fixes the Microscope in a horizontal

position.

Giacomini's Microscope with large Stage.*—Herr Schieck has
already devised a Microscope f with a large stage to meet the wants
of observers who have to deal with large sections. The stage is

* Sep. Repr. Giorn. R. Accad. Med. Torino, 1883, fasc. 6, 8 pp. and 2 figs,

t See this Journal, ii. (1882) p. 673.

2 L 2
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Fio. 102.

enlarged to 11 cm. in widtli. and in addition four arms 4 cm. long

can be extended wlicn desired from the sides of the stage.

For the purjiosc of examining
sections of the entire human brain

Prof. C. Giacomini has constructed

the Microscope shown in figs. 102
and 103, whicli appears to be prac-

tically identical witli Schieck's.

The pillar supporting the stage is

in its normal position, and the

aperture in the stage is retained

at a short distance (4 • 5 cm.) from
the front edge of the stage, so

that there is no such obstruction

of light as would take i)lace if the

aperture (and with it the mirror)

were placed further back at tlie

centre of the enlarged stage. The
jiillar, however, whicli carries tlie

arm for the body-tube is moved
much further backwards, so as

to leave a distance of 15 '5 cm.

between it and the stage aper-

ture. The stage is therefore 20 cm.

from back to front, and its width

can be increased so as to take slides up to 34 cm. by attaching to it the

two supports shown in fig. 103, on which the ends of the slide rest.

Fig. 103.

As there is some inconvenience in leaning over the instrument to

reach the eye-piece, an Amici prism is used to divert the rays at an
anc/le of 3(f.
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Fig. lOJr.
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Microscopes with Bent Body-tube
tliat a vei'tical position of the

Microscope is a very incon-

venient one for the observer,

and that an inclined position

is in every way preferable.

The late Mr. C. Stodder illus-

trated this by the drawing
reproduced in fig. 104.

On the other hand, there-

is no doubt that in a large

proportion of laboratory re-

searches the conditions of

observation with objects in

fluid necessitate the stage

being maintained in a hori-

zontal position. The two con-

ditions, however, of an oblique

body-tube with a horizontal

stage can well be reconciled

by the plan originally sug-

gested by M. Nachet, of in-

serting a truncated equilateral

prism in the body-tube, as

shown in fig. 105. The upper
part of the tube above the

prism being inclined, the

observer is relieved from the

discomfort which long obser-

It is generally admitted
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vation with the vertical tube cutails upou the muscles of the

neck.

The prism, imless badly made, does not interfere with the defini-

tion of the objective, even when used upon Ampliipleura 'pcllucida.

The same prisms were adopted by M. Nachet in his double-bodied

Microscope for two observers.

Old Italian Microscope,— In a pamphlet in Italian entitled

' Nvove invcntioni di tubi ottici dimostrate nell' Accaderaia Fisico-

matematica Komana I'anno 1686' (19 pp. and 3 pis.), wliich con-

cludes with the signature of " Carlo di Napoli Dottoi- nell' vna, e

I'altra Legge Prosecretario," several quaint forms of Microscopes and

telescopes are described. One of the most carious of the Microscopes

is that shown in fig. 100 (reduced from the original fig. to about

2/3 size.)

Fig. 106.

The speciality of the instrument consists in two points. (1) The
objects arc placed round the circumfurcnce of a wheel which has two

motions ; one on its axis for bringing the dificrent objects under the

lens, and a second motion of the whole wheel laterally by rotation

of its screwed axis, by which means all parts of the objects can bo

observed by the lens. (2) The adjustment for focus is effected by

the Very primitive device of fixing the lens at the end of a spring, to

which a curd is also attached. On winding up the cord on a screw

T>eg, the si)riug is bent and the lens brought closer to the object. On
reversing the motion the spring is relaxed again and the lens with-

diawn.
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The following is a translation of the description as given in the

original test :

—

" More ingenious still was the next invention shown in figure 5

[fig. 106] in which A B is a stand of wood : C is a bent iron sj)riDg,

carrying the ring D in which is inserted the lens : E is a thin string,

which causes the spring C to move upwards or downwards by means of

a small peg F on which it is woimd. The objects are placed around

the circumference of a disk G which is attached to a screw-peg H,

by which the object is adjusted perpeudicularly under the lens D."

The writer of the pamphlet does not give the name of the in-

ventor of the Microscope, but he refers to this and other models in

terms which suggest that he had had some experience with them. It

is of interest as being the earliest example of a drum-carrier for a

number of objects, and therefore in this respect displaces Winter's
" Kevolver " Microscope described inYol. lY. (1884) pp. lli-S. In
view of the extreme improbability of ever meeting with one of these

instruments we have had one constructed closely to the original. If

it survives to a later age this notice may serve to prevent its being

accepted by posterity as a genuine model, a mistake which the

imitative skill of the workman has rendered possible even at this

period.

Miiller's Insect-catcher with Lens—Insect-cages.—Herr P. Mullet
has designed * the instrument figs. 107 and 108 to serve the double

purpose of catching and observing insects.

It consists essentially of a glass tube having at one end a lens,

and inside, close to the focal point, an adjustable mica-plate. A plug

is passed up the tube, on which the insect is brought to the focus of

the lens. A conical catcher at the opposite end of the tube serves

for catching the insect, and can be used as a stand during observation

with the lens.

The lens h is attached to the glass tube a, the inner surface of

which is ground as far as a—(3. At d is the mica-plate, between the

spring rings c c, and at ef is the catcher.

The following is translated verbatim from the inventor's specifica-

tion :

—

" In use the instrument is taken with two fingers by the ring /,

and quick as lightning placed over the insect to be caught, whether
it is on level ground, on a hedge, or on the side or top of a wall.

With skill and the necessary caution the capture is generally success-

fully effected. It is still more certain if the insect happens to be on
an accessible leaf, blade of grass, twig, or flower. In such a case the

insect-catcher is held in the way described, and cautiously brought
near to the insect. At the same time the open left hand is brought
near the insect from the opposite side, and as soon as the capture

seems certain the funnel and the hand are brought together over the

insect. All the different kinds of flies, gnats, moths, and such others

as seek the light will quickly be seen in the illuminated glass tube,

from the top of which they will seek to escape. The plug h is now

* Specification of Germau Patent, 6th June, 1SS3, No. 25,806.
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quickly pushed up the tube, as shown at fig. 108, the end of the tube

being closed meantime with the thumb. The captured insect by
this means can be confined to the field of view, and all its movements

can be conveniently observed in all weathers. The size of the insect

can also be determined by a divided scale

on the top of h. By this process of capture

the delicate wings and antenna), and the

fine dust and hairs are not injured, as the

captive insect is neither held in the fingers,

nor killed, nor pierced through. Shy

insects, and those that do not readily

escape, as beetles and caterpillars, as well

also as spiders, can be knocked from the

plant into the funnel by the plug.

It may be here remarked that the roughening of the inside of the

tube a is intended for those insects which have no hooks on their feet,

to crawl up more easily. Should it happen that, in spite of this,

these animals will not move up the tube, it must be held with the

eye-piece down and the insect shaken into the tube. After the in-

sertion of the plug the funnel is put on the lower end to serve as a

foot to the instrument."

The patentee further says that what distinguishes his apparatus

from all others is the following contrivance :
—

" After observing the

captive insect in all its parts from above, it can be observed from the

under side, by simply turning the apparatus upside down, so that the

insect lies on its back on the mica-plate. If tlie space is increased by

withdrawing the plug slightly, and so giving the insect more room

for moving, it immediately turns itself over and stands upon its feet.

If the plug is again pushed in as far as a—(3, and the apparatus turned

with the eye-piece upwards, in a few moments the observer is in a

position to examine the insects on the under side. This alternate

observation can be repeated at will. If the insect is restless, the

mica-plate need only be pressed a little closer, in order to hold it very

gently. The space above the plug is adjusted to the size of the

insect by moving the ring c c up or down. In order to avoid having
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to repeat the adjustment of tlie mica-plate it is advisable to catch a

number of large or a number of small insects at a time, which is not

difficult to arrange, considering their immense numbers and variety."

An insect-cage supplied to us by Messrs. Beck is shown in fig. 1U9.

It consists of four parts. A is a ring, open at the bottom but closed

Fig. 109.

at the top by a glass plate, and having an aperture on one side. B
consists of two rings similar to A, one sliding within the other and
forming a box. Small insects can pass into the box through apertures

in each of the rings, but this can be closed at pleasure by revolving

one of the rings on the other. C is a frame into which A and B are

placed, and having also a hole through the centre divisions.

A and B being in position in the frame C, and the apertures

arranged so that there is a passage from the one box to the other,

A is placed over an insect which it is desired to secure for observa-

tion. The bent brass plate D is then slipped under it so that A is in

darkness and B in the light. The insect will then pass from A to

B which can be removed for examination, the aperture being closed

by rotating the rings.

If the box B were arranged, as could easily be done, so that the

space between the top and bottom could be reduced to suit the size

of different insects, we think the apparatus would be decidedly

superior to that of P. Miiller as it could then be placed on the stage

of a compound Microscope and any mode of illumination could be
used, transparent as well as opaque.

A somewhat similar contrivance was suggested by Mr. P. N.
Tillinghast * to obviate the difficulty of introducing a third or even a

second insect into a box without letting one of those already caught
escape. It consists of a box divided into two compartments of unequal
size by a sliding division, the end of the larger compartment being
of glass. The new capture is placed in the smaller compartment and
the lid of the box being closed the slide is withdrawn and the insect,

observing the light through the glass of the larger compartment,
passes into it. On again closing the slide the box is ready to receive

further supplies.

ToUes's Centering Stage.—The stage shown in fig. 110 was found
among the effects of the late Mr. E. B. Tolles after his death, and is

an example of one of the many efforts made by him to improve the

mechanism of the Microscope. It was apparently devised to meet

* Amer. Joura. Micr., vi. (1881) pp. 133-4 (2 figs.)
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the iluiiuuul fur au iucxpcnsivo form of rotating stage with iiioaus for

centering the motion exactly in the optic axis. The upper phite is

fitted to rotate on the lower one, and the latter is attaelied to the

Htandard or limb by the exccntric opening Khown. Tlie screws

enable it to be adjusted so tliat the rotation of the upper plate will

be concentric witli the optic axis.

Fw. 110.

Fig. 111.

Such a system of centering must, we think, render the attachment

of the stage too unstable, which probably accounts for the fact of

Mr. Tolles not having further perfected it.

Diaphragms for Beck's Vertical Illuminator.—The diaphragms

suggested by Mr. Tiglilmann * for the vertical illuminator were
found inconvenient in use as the force re-

quired to revolve the ring which carried them
rendered the apparatus liable to displacement.

Messrs. Beck now supply the illuminator

with the diaphragm shown in fig. 111. There
are two apertures, the smaller one being circular

and the larger one the shape of a broad
crescent. The latter gives many varieties of

form when moved laterally in front of the fixed

circular o] ening in the cylinder.

In using the vertical illuminator with such

objects as A. peUucida, we have obtained the

best results by applying a narrow slot diaphragm to one of the small

See this Journal, i. (1881) p. 041.
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openings in the circular disk of apertui-es supplied by Powell and
Lealand with their illuminator.

Stephenson's Immersion Illuminator.—Fig, 112 shows the general
appearance of this illuminator, of which a diagram only was given
ante, p. 208. There are two sets of diaphragms, one on a vertical

revolving disk, and the other on a horizontal sliding plate, intended
for the higher and lower apertures respectively.

Fig. 112. Fig. 113.

West's Adjustable Dark-ground Illuminator.— In the cabinet
of the late Mr. F. L. West, optician, of Cockspu^-street, W., we found
the dark-ground illuminating device shown in fig 113.

It consists of a plano-convex lens through the axis of which a hole
is drilled to receive a socket with an internal sere v. In the socket is

a steel rod carrying a disk of thin metal, which lies over the plane
surface of the lens. According to the distance of the disk from the
lens more or less of the central rays are shut off. The rod is sup-
ported on a pivoted arm similar to that ordinarily used for Barker's
wells.

Mirror Diaphragms.—In Dr. J. E. Smith's ' How to see with the
Microscope ' (p. 53), a reference is made to " slot diaphragms of dif-

ferent widths, covering the whole surface of the mirror, and only
allowing light to pass through the slot in such a direction that very
sharp shadows by oblique light will be produced." A mirror dia-
phragm of this kind has been sent us by the Bausch and Lomb
Optical Co., and is shown in fig. 114. It is made of ebonite and fits

as a cap over the concave mirror, the ebonite being moulded concave
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SO as to como nearly in contact with the glass surface. It would,

wc think, be preferable that the ebonite diaphragms should be flat so

as to b) applied to either side of the mirror.

The suggestion of applying diaphragms to the mirror is a revival

of a plan adopted towards the end of

the last century by Dellebarrc. He
made disks of thin metal with circular

apertures of ditlerent sizes to be

ai)plied as caps over the plane or

concave surface of the mirror, being

held in position by three angle-pins

projecting from the jjeriphery.

Centering the Illuminating
Beam.*—Mr. J. W. Queen points out

that it is a practical point of much
importance in the use of the Micro-

scoi)e to have strictly central light.

To secure this he is accustomed to

pursue the following plan :

—

Having the object in place and lighted from the mirror, the

objective screwed on, and the eye-piece in the tube, first focus. Then
remove the eye-piece, and applying the eye centrally to end of the

body-tube, notice the spot of light at the back of the objective. It may
appear as in A, in which case move the mirror or diaphragm, or both,

until the illuminating beam ajipears central, as in B. If now the lens

is a good one, properly adjusted, and the inner circle of B jircsents

an evenly illuminated disk, a good, sharply defined image should be

obtained. But there may not be light enough, or there may be too

much, in which case a diai)hragm of different size should be used, or

its distance from the object varied, thus varying the angular size of

the illuminating pencil. If the diaphragm be too large or placed too

near the object, it ceases to afiect the angular size of the illuminating

Fig. 115.

beam (although it may act in another way), and in this case the image

of the mirror is seen within the circle of the diaphragm, as at C, if

the objective is of sufficient aperture.

If lamplight be used, the image of the flame may be seen within

the disk of mirror and diaphragm, as at D. This shows that the beam
is not focused upon the object. This may be remedied by the use of

a condenser placed near the source of light, making parallel the rays

falling on the mirror, or simply by altering the distance of the mirror

Micr. Bulktin, ii. (18S5) p. 1 (4 figs.).
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Fig. 116.

from the stage. In some cases, however, the mirror is not of the

right focus and the latter course cannot be adopted. The appearance

should be like B as nearly as possible.

Many objectives have front lenses much larger than is necessary.

This is a real detriment, for light is admitted by the outer zone, which

has nothing to do with forming the image ; and although it does not

reach the eye directly, yet it is reflected again and again from the

various lens-surfaces of the objective, forming a haze. Gundlach, in

some of his recent objectives, evidently recognizing this fact, turns

down the lens-front to the mere size actually used. Where the

working distance is sufficient, a diaphragm cap would effect the same
purpose. Upon this principle also is the action of a substage dia-

phragm of suitable size (about the size of the field). Especially is it

frequently the case with lenses of large aperture and short working
distance that only a small proportion of the front surface is used.

Bertrand's Adapter Nose-piece.—This adapter was devised by
M. E. Bertrand, now Secretary of the Academic des Sciences, Paris, to

facilitate the rapid change of objectives. It consists of a short tube

having an internal thread to screw on the ordi-

nary French nose-piece ; the tube extends

below in a broad thick flange, on either side of

which is a U-shaped spring. The under sur-

face of the flange is cut out slightly in front

to permit the entry of a shallow flange-ring,

with which each objective is furnished in place

of the usual screw. The flange-ring on the

objective slides between the adapter and the

springs, and to insure correct centering, a

short collar on the upper face of the flange is pressed by the springs

into a corresponding cylindrical hollow in the adapter.

This system of adapter does not appear to have been devised for

general use, but only for the series of objectives used with M. Ber-

trand's Petrological Microscope.*

Rings for throwing the Coarse Adjustment out of gear.—
Messrs. Beck now supply the rings shown in

fig. 117 for preventing the inadvertent use of

the coarse adjustment at soirees, &c,, when an

object is being shown with a high power. It

consists of a cut ring with a screw-thread

which is passed over the axis of the milled

heads of the coarse adjustment, and a second

deeper ring, also with a screw thread, which
fits over the milled heads, and to which the

cut ring can be screwed. The deep ring has

on its outer side a flange which forms with

the inner circumference of the cut ring a deep

groove rather wider than the milled head. This prevents the ring

from being moved laterally, whilst at the same time it fits loosely

* See this Journal, iii. (1883) p. 413.

Fig. 117.



526 SUMMARY OF CURRENT RESEARCHES RELATING TO

over tlio milled Leads, nnd if tlic hand is inadvortoiitly applied to

it, it revolves freely without acting on the milled head, and the

object is tluis saved from destrnction.

Messrs. Powell and Lealand arc tlic designers of two earlier

forms which have been in use some years (figs. 118 and 110). The
former is identical in prineiidc with that just described, the only dif-

ference being that the cut ring is broad and substantial, wliich obviates

the liability to " spring," unavoidable in the case of a thin ring.

Fig. 118. Fir., lilt.

Their still older form (fig. 119) has the deep ring only, which has

two pins and a screw projecting inwards. When the latter is with-

drawn the ring can be slipped over the milled heads, and when
screwed home the ring is prevented fx'om slipping off, but revolves

freely, as in the other forms.

Fabre-Domergue's Current Apparatus.*—M. P. Fabrc-Domer-
guc suggests the following apparatus, as not possessing the incon-

venience of monopolizing the Microscope and rendering " all other

observation impossible if only one instrument is at our disposition."

A metal plate 4 cm. by 15 cm., with a central aperture, is placed on
the stage. One end projects 4 cm. beyond the stage, and sui^ports a

small cup of water at the level of the stage. The other end is bent

twice at a right angle, and the horizontal portion supports a second

cup, about 1 cm. below the stage. Two threads keep up the com-
munication between the cup and the object in the centre. When not

under observation the plate can be removed from the stage, and
rejdaced without disturbing the preparation or interrupting the

current of water.

Moist Chamber.—A simple moist chamber can be made by cut-

ting a piece of thick rough cardboard to the size of the slide, and
punching out a circular hole in the centre of such a size as to be
covered by a cover-glass. The piece of cardboard is then soaked in

water (or boiled in water when pure cidtures of fungi are to be made)
so as to saturate it, and placed on the slide. The object is immersed
in a drop on a cover-glass, and the latter inverted over the hole in the

* Bull. Soc. d'llist. Nat. Toulouse, xviii. (1884) pp. 1C2-3.
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cardboard iu the usual way. Auy loss from the chamber by evapo-

ration is prevented by occasionally wetting the cardboard on the slide.*

Arrangement of the Miero-speetroscope.f—Dr. C. A. MacMunn
uses for the researches recorded siqva p. 429 a binocular Microscope
provided with a substage achromatic condenser, to which are fitted

two diaphragms. The objectives are so adapted as to enable both
fields to be fully illuminated when any power up to 1/8 in. is used.

The left-hand tube is used as a " finder," and as a means of getting

any required portion of the object into the centre of the field so that

its spectrum may be obtained in the spectrum eye-piece of the

right-hand ttibo. In this way the various portions of a very small
piece of tissue or organ may be readily differentiated from each
other, and their spectra observed. By the use of the iris diaphragm,
which is placed below the substage condenser, the marginal j)art of

the field can be readily cut off. A compressorium is indispensable to

squeeze out the sections thin enough to allow the spectrum to be
observed.

Examining the Spectrum of ChlorophylLi—Mr. F. 0. Bower
and Dr. S. H. Vines recommend the following as a convenient method
of examining a solution of chlorophyll spectroscopically.

The tube of the Microscope is withdrawn and replaced by a glass

tube, the bottom of which covers the opening of the stage ; the sides

of the tube being rendered oj)aque by wrapping round them a sheet
of black paper. The solution is then poured into the tube and into

the opening of the latter a microspectroscope is introduced. Light
is then reflected on to the bottom of the tube by the mirror. The
advantage of this method is, it is said, that it enables the observer
to vary the thickness of the layer of the solution to be examined.

Multiplying Drawings.§—Mr. C. M. Vorce calls attention to the
ferro-prussiate process for this purpose. Let the camera-lucida
drawing be made with good black ink directly upon tracing-paper
placed over white paper, or it may be di-awn on white paper and care-
fully traced on tracing paper. In either case, when dry, gum the
tracing paper on a sheet of clear glass, with the drawing next the
glass ; it may then be printed from as an ordinary negative, and any
lettering will be produced in its proper position. With suitably
prepared ferro-prussiate paper in clear sunlight it prints quicker
than an ordinary gelatine negative ; from 10 to 15 seconds will suffice

for well-made drawings on clear paper. The copies are thus made
very quickly in any number, and are rinsed in water, and dried much
more quickly than an equal number of silver prints could be toned
and fixed. Fine details are well reproduced.

As the plan proposed by Mr. Vorce does not dispense with the
necessity of camera-lucida drawings, which seems to be a desideratum,

* Bower and Vines's 'Course of Piactical Instruction in Botany,' 1885, p. 16.

t Proc. Physiol. Soc, 1884, No. 4. See Nature, xxxi. (1885) pp. 326-7
(1 fig-).

% Bower and Vines's ' Course of Practical Instruction in Botany,' 1885, p. 42.

§ Amer. Mon. Micr. Journ., v. (1884) pp. 207-S.
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Mr. R. Hitchcock suggests that instead of making a camcra-lncida

drawing, a negative should be taken from the object, and a blue

print made on the ferro-jirussiate paper. The drawing may then be

traced from that on the tracing-paper, which would doubtless be a

better plan for those who cannot use the camera well ; but the fol-

lowing plan is even better. Coat very thin and transparent paper
with the forro-prussiate solution, and print from the negative upon
that. Then draw the outlines and necessary details on the print with

indian ink. Having done this, bleach out the blue picture with very
dilute ammonia, which will leave the paper white, witli the black ink

lines intact. Should there he a yellowish colour left on the paper, a

little weak acid will remove it. After the paper is washed and dried,

it may be spread on a flat, heated plate—a flat-iron, for example—and
paraffin rubbed over it. This will make the paper transparent (like

" wax-paper ") and it can then be attached to a glass plate, as suggested
by Mr. Vorce.

Value of Photo-micrograplis.* — Mr. T. Charters White calls

attention to some photographs of young tench in their eggs, as show-
ing that the sensitive film (or " retina of science ") possesses a power of

discriminating greater than that possessed by the human retina, a

structure quite invisible under the Microscope may become distinctly

visible in the photograph. When seen under the Microscoj^e the jelly-

like envelopes were of a clear and structureless character. What,
however, was clear and gelatinized under the Microscope, was in the

photograph shown to be pierced by innumerable tubes which passed

through the egg-cases in parallel lines.

Parallel Rays in Photo-micrography.t—Mr. W. Pumphrey calls

attention to the great advantage obtained by the use of parallel rays,

obtained by causing the light to traverse two apertures, placed

Ih in. from each other, interposed between the lamp and the object.

By this means the intervention of a condensing lens is dispensed with,

and a much finer definition obtained.

Small Negatives—Robinson's Miniature Microscopic Camera.—
Dr. Eoux makes negatives about the size of a sixpence, which bear

enlarging to the ordinary lantern size of transparencies. These
negatives go far to support what is not generally allowed—that better

negatives of bacteria and very minute objects can be produced without

the eye-piece, by obtaining more perfect small negatives, than by
original large direct negatives. There is, of course, the additional

trouble of copying and enlarging ; but this must not be a hindrance

when seeking for the best work.

The plan adopted by Dr. Eoux, intended to meet rapid laboratory

work, is to fix a small camera or cell to the eye-piece end of the

Microscope, containing a little gelatino-bromide plate, the position of

the focus and the image having been previously determined by
placing a piece of plain glass in the slide, and on its upper surface a

* Photogr. News, xxix. (1885") pp. 179-^0 (2 figs.),

t Midi. Natural., viii. (1885) p. 113.
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few insect scales. These are brought into focus by a low-power
objective used as a focusing-glass, and the image of the object on the

stage of the Microscope and the image of the scales are made to coin-

cide. Hence, by withdrawing the little camera and inserting the
focusing objective, the focus of any object on the stage can be made to

occupy the exact position of the scales on the transparent glass. In
other words, the focus of these and the new image are coincident,

and, the surface of the plate falling exactly in the same plane, there
can be no error through the diflferent thickness of the glass-plate.

The miniature camera of Messrs. Robinson is well suited for taking

such negatives as those recommended by Dr. Boux, It is only 3 in.

by 21 in.

Dr. H. Van Heurck* also describes a very small mahogany
camera, extremely light, receiving at its posterior part a gelatino-

bromide plate of 4^ cm. by 5^ cm. Anteriorly the camera carries a

copper tube 5^ cm. in length, terminated by a Zeiss amplifier. The
copper tube enters the tube of the Microscope a short distance.

Amphipleura pellucida and the Diffraction Theory. — The
photographs of this diatom recently made by Dr. Van Heurck have
given rise to some discussion, and some of those who do not admit the

reality of the beaded appearance shown by the photographs, claim to

rest their view on the Abbe diffraction theory.

This shows that some misconception exists as to the application

of the theory, which does not establish, as supposed, that all appear-

ances of minute structure with high powers are wholly illusory and do
not correspond to any physical structure. On the contrary, the images
shown by the Microscope are all, in fact, caused by real structural

peculiarities of the object observed. Thus in the case of the " beads
"

of A. pellucida, the existence of such an image proves that the diatom
has not merely a periodic differentiation of structure in one direction,

but that such differentiation exists in two directions which cross at

right angles.

What the diffraction theory shows is that the real form and struc-

ture of the beads cannot be determined by the mere inspection through
the Microscope of their images. The Microscope leaves wholly un-
decided the question whether they are elevations, or depressions, or

simple centres of thickening in the substance of the valve, resulting,

it may be, from the intersection of two siliceous layers, the densities

of which vary periodically.

* Amer. Mon. Micr. Journ., vi. (1885) pp. 42-5.

Ser. 2.—Vol. V. 2 M
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' A Binocular M.D."—See Monocular v. Biuocular.

Abbe Condenser.

[Zentmnyer's simplified mounting. Post.']

Aincr. Mon. Micr. Jown., VI. (1885) p. 84 (1 fig.).

Abbe, E.—See Heurck, H. van.

B.So.—See Mononular v. Binocular.

B A N K s, C. W.—Slides of arranged and isolated Diatoms.
[" By J. C .Kinubock of Vienna, who probably has no livinp; equal in the pro-

duction of these marvels of exquisite taste and manipulative skill. With
marvellous patience, hundrc<ls of diatoms are arranged on a glass slide in

patterns of wonderful beauty. In the slides exhibited Mr. Rinnbock lias

introduced a novel feature by combining in the same pattern witli tho

diatoms butterfly scales of various hues, and also the plates of Holotkuridi.

By a bappy combination of these varied forms and by taking advantage of

the brilliant chromatic eftVcts produced by many diatoms when viewed
with low powers, Mr. Rinnbock has i)roduced slides which, under the

Microscope, blaze like a kaleidoscopic arrangement of resplendent gems."]
Proc. San Francisco Micr. Soc., Feb. 25th, 1885.

B A T E s, C. P.—Warm Stage. [Posf]
Proc. San Francisco Micr. Soc., March 25th, 1885.

Breckenfeld, A. H.—Graduated Glass Modifier.

[Consists of a disk revolving upon an adapter under the stage. It is

"flashed" from clear glass to dark blue, and one-half of its surface being
lightly ground, any desired tint of fitld may be obtained, from white to

deep blue, either transparent or translucent, by merely revolving tho

disk.] Proc. San Francisco Micr. Soc, March 11th, 1885.

See Engl. MecL, XLI. (1885) p. 187.

Cox, C. F.—" What is a Microscopist 1"

[Detailed protest against tlio remarks under this title, ante p. 33.3, " on tlie

ground that instead of keeping to a true estimate of the scientific spirit,

tliey set up narrow and exclusive standards, and are essentially and
offensively personal," and editorial rejoinder.]

Science, V. (1885) pp. 205-6, 209-10,

D'Agen, F.—See Monocnlar v. Binocular.

Enal.—See ISIonocular v. Bin 'cular.

ExNER, S.—Ein Mikro-Eefiactometer. (A Jlicro-rcfractometer.) [Post]

Arch.f. Mikr. And., XXV. (188,5) pp. 97-112 (1 pi. and 2 figs.).

Fabre-Domergue, p.—Note sur une nouvelle platine mobile et sur I'emploi

de " finders " comparables pour faciliter les relations des micrographes entre

eux. (Note on a new movable stage and on tlie employment of finders to

facilitate the intercommunication of microscopists.)

[Describes the Maltwood finder, also suggests the following as a very simple

and inexpensive movable stage which is mostly wanting in French
Microscopes, and without whicli the IMnltwood finder cannot be used:

—

Two glass plates 130 mm. by 35 mm. have a central aperture 25 mm.
in diameter. Their two ends are cemented to two strips of glass 35 mm.

^ by 5 mm., leaving between them a space equal to the thickness of the

strips, about 2 mm. On the left of the top plate is cemented an elbow
piece for the slide to butt against. The sj)ace between the two plates

serves for the springs whicli by a simple pressure immobilize the

apparatus.]

Bull. Soc. D'Hist. Nat. Toulouse, XVIII. (1884) pp. 148-51 (1 fig.).

FOTLIS.
[" Demonstration of the circulation in the web of a frog's foot and of some

botanical test objects by means of the oxyhydrogen light. The light,

transmitted through a powerful condenser, passed through an ordinary

INlicroscope lens, and was thrown upon a large plate of ground glass at a

distance of about 25 feet. The image of the object demonstrated could

be focused on this plate with great exactitude, the definition even with

high powers being excellent, and the general effect strikingly satisfac-

tory."]

Enjl. Mech., XLI. (1885) p. 255.
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GuNDLACH, E .—The Examination of Objectives. ( Tn part.)

Micr. Bulletin {Queen's), II. (1885) pp. 14-5,
from Amer. Journ. of Micr, for 1877.

Heurck, H. van.—Les Perles de VAmpMpleura pellucida. (The Beads of A.
pellucida.)

[Note read at Meeting of 11th March, ante, p. 380. With opinion of Prof.
Abbe.]

Journ. de Microgr., IX. (1885) pp. 129-31.

„ „ La ' Retine de la Science.' (The Eetina of Science.)

[Keply to criticisms of M. Van Ermengem on photographs of Amphipleu7-a—
also quotations from S. T. Stein and T. C. White, supra, p. 528.]

Journ. de Microgr., IX. (1885) pp. 132-4.

[Hitchcock, E.]—Microscopical Societies.

[Notice of intention to publish a list of U. S. A. Societies.]

Anier. Man. Micr. Journ., VI. (1885) pp. 76 and 95.

„ „ Microscopical Exhibitions.

[Suggestions for improvement by showing, not a promiscuous collection, but
a series of objects in their proper order to illustrate certain subjects.]

Ibid., pp. 77-8.

„ „ Postal Club Boxes.

[List of preparations, with remarks.] Ibid., p. 78.

„ „ Objectives for special use. [Post.'] Ibid., pp. 95-6.

„ „ Electric Illumination.

[General remarks on lamps and batteries.] Ibid., pp. 96-7.

Holmes, 0. W.—Biography of R. W. Emerson.
[" In the recently-published biography of Ealph Waldo Emerson, by Dr.

Oliver Wendell Holmes, reference is made to the diary he kept of his first

visit to Europe, in 1833. The biographer states (p. 63) that Emerson
' visited Prof. Amici, who showed him his Microscopes magnifying (it

was said) two thousand diameters. Emerson hardly knew his privilege ;

he may Lave been the first American to look through an immersion lens

with the famous Modena philosopher.' "]
Engl. Mech., XL. (1885) p. 493.

K I N N E, C. M.—Presidential Address to the San Francisco Microscopical Society.

Froc. San Francisco Micr. Sac, Feb. 11th, 1885.

KoRiSTKA, T.—Norme pratiche per 1' uso del Microscopio. (Practical rules for the
use of the Microscope.) 8vo, Milano, 1883, 14 pp.

Lancaster, W. J.—Microscopic.

[" By all means have a lengthening tube or a series of lengthening tubes, if

you want to get out of a lens all that it is possible to get. I have used a
two-foot tube and have obtained charming definition with some objectives,

while others break down long before the two foot is reached. You must
take care that the whole of the tubes are quite perpendicular to the stage,

and that you have diaphragms about every 9 iu. of tube, otherwise you
will get internal reflection spoiling definition. If you place your Micro-
scope in a horizontal direction, and have two supports to carry the tube,

one, say, 10 in. from stage, and another 8 in. further on, then have a

3/4 in. paraffin wick-lamp as source of illumination, using thin edge of

flame to stage, and dispensing with mirrors, you will have many a feast

out of the lengthened body."]
Engl Mech., XL. (1885) p. 437.

Lankester, E.—Half Hours with the Microscope.

16th ed., 142 pp. and pis., 12mo, London, 1885.

Laurent, L.—Sur un Appareil destine a controler la courbure des surfaces

et la refraction des lentilles. (On an apparatus for checking the curvature
of surfaces and the refraction of lenses.) [Post.]

Comptes Rendus, 0. (1885) pp. 903-5 (4 figs.),

2 M 2
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LoMMEL, E.—TTeber einige optische Yethoden und Instrrunente. (On some
optical mothods and instrumtutti.)

[Contains methods for determining (1) the focal length of a lens, and
(2) refractive indices. Also spectroscope with internal slit.

Zcitschr.f. InstnimcntcnL, V. (1885) i>p. 124-G (3 figs.).

Loudon, J.— Geometrical methods chiefly in the theory of thick Lenses.
I'ruc. Canudinn Institute, III. (1885) pp. 7-17 (1 pi.).

MacMunn, C. a.—[Arrangement of the Microspectroscope.]

ISi'pra, pp. 429 and 527.] Proc. Phi/siol. Soc, 1884, No. 4.

Sec X„t'>rc, XXXI. (1885) pp. 326-7 (1 fig.).

Mayall, J., Jun.—Nobert's Enling Machine.
Journ. Soc. Arts, XXXIII. (1885) pp. 707-15.

See also Erujl. Mcch., XIJ. (1885) pp. 101 and 109.

Journ. of Sci., VII. (1885) pp. 243-4.
Knowledge, VII. (1885) p. 433.

Journ. de 3Iicrogr.,'lX. (1885) pp. 176-8.

Monocular v. Binocular.

[Keplies in favour of the former by B.Sc, Enal, and E. A. Tindall. Also
remarks by R. D. R.]

Engl. Mech., XLI. (1885) pp. 88-9 and 110.

»» »»

[Comments on B.Sc. 'a letter, ante, p. 835, by W. P. Oldham (pointing out

the unsoundness of B.Sc.'s advice, insisting that " the binocular is a

comfort, a pleasure, and a help," and protesting against the " undesirable

practice of sneering at one class of observers because they do not happen
to follow the particular line most favoured by another class"), by "A
Binocular M.D." (supix>rting the binocular and the use of the Microscope
'• as a means to an end, and that end is the pleasure derived from the

acquisition of knowledge"), and E. M. Nelson (each is best in its

own department. Tiie loss of definition with the binocular is (piite

inappreciable with tlie class of objects suitable for it), and F. D'Agen.'J
Ibid., p. 132.

[Remarks by F. D'Agen on R. D. R.'s letter, supra. "Many professional

readers would be delighted to hear of a cheap Stephenson's erecting

binocular with very short tubes (not 'having too great a slant), and fitted

with two powers, one like Zciss's variable low objective, and the other,

say, about 2/3 in. . . . If this ideal Microscope could further have wood
supports applied to stage (for hand rests), and be supplied at 5/. to 6/.,

I may safely predict it would liave an enormous sale, and would do all

that any binocular can for natural history, dissection, &c. With such an
instrument, and one other for high powers, tlie scientific worker would be
completely armed. With regard to the high-power instrument, a very

short monocular one is best. . . . (The binocular is not of the slightest

advantage for high powers. The rest it aflbrds the eye can as suitably

be obtained by other plans without its expense and cumhrousness.) For
goniometric, polarization, and spectroscopic observations a totally distinct

instrument, or rather set of instruments, should be used. ... If makers
would give more of their attention to perfecting a set of instruments to

suit the varying requirements of different workers at as low prices as

possible, I think a decided improvement would set in. ... I do not

mean to contend that all attempts at combination are impossible, but
only that such combination in the main limit, and do not extend, tlio

advantages of the instruments so combined."]
Ibid., p. 151.

M R E, A. Y.—Homogeneous Immersion Objectives.

[Remarks in favour of correction collars, and as to the necessity for two
fluids (for central ami oblique light). Also as to a new Spencer 1/8 in

which it is claimed that " the difference in both chrf)matic and spherical

aberrations for the central and peripheral zones of the lenses has been
retluced to such a small residuum that there is practically no difference."
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The single fluid used with it is one devised by Prof. H. L. Smith, liavin^
an index as nearly coincident with that of the front lens as anything jet
devised. Thus it will readily be seen that by doing away with one of the
fluids and yet not impairing the performance of the objective, its value is

greatly increased as a convenient working lens."]

The Microscope, V. (1885) pp. 73-5.
Nelson, E. M.—Short v. Long Tubes.

[One of the objections to a short tube is that deeper eye-pieces are required
to maintain the same magniflcation, and there is no doubt about the
disadvantage of deep eye-pieces.]

Engl. Mech., XLI. (1885) p. 132.

„ „ See Monocular v. Binocular.
"Nemo."—Amateur Microscope Construction.

[A serviceable plain instrument is, he considers, within the power of one who
is fairly skilful at lathe and metal work, and he suggests the publication
series of articles on the ' Construction of the Microscope.']

.Engl. Mech., XLI. (1885) p. 127.
Oldham, W. P.—See Monocular v. Binocular.
" s."—Microscope Construction,

[Reply to query as to making a Microscope. " The glass-work must be
purchased, but a really intelligent man who can use his lathe ought to be
able to make for 20s. that for which he would pay an optician loT."]

[" Any decent amateur can construct such an instrument as a Microscope
without a special series of papers other than what have appeared in the
E. M."]

Engl. Mech., XLI. (1885) pp. 151 and 193,

Pelletan, J.—Microscope Mineralogique de M. E, Bertrand. (Mineralogical
Microscope of M. E. Bertrand.)

[Same as that described Vol. III. (1883) p. 413.]
Journ. de Microgr., IX. (1885) pp. 163-6 (1 fig.).

PuMPHEEY, W.—[Apparatus for photo-micrographs and method of producing
them.]

Midi. Natural., VIIL (1885) p. 113.

E., E. D.—See Monocular v. Binocular.

"EoB. Oeus."—The Micro-objective. I., II.

[Description of a " plan by which the amateur optician may produce a fair

combination." Two plano-convex lenses with foci 2 : 1 placed with planes
to object and at a distance apart equal to half the sum of their focal lengths
—the shorter focus lens being a thick one. With perfectly central light

the definition of thin objects is very little troubled with colour and not at

all distorted.]

Engl. Mech., XLI. (1885) pp. 214 (1 fig.), 258 (1 fig.).

Seaman, W. H.—Microscopical Societies and Microscopy.

[Abstract of address at the first Annual Soiree of the Washington Microscopical

^ Society.]

Amer. Mon. Micr. Journ., VI. (1885) pp. 87-9, and 98.

Smith, C. Vance, death of.

[" The deceased was noted for his skill in preparing vegetable tissues for the

Microscope."]
Journ. of Set., VII. (1885) p. 244.

Steinheil, A.—TTeher die Bedingungen und Fehler von Objectiven aus zwei
Linsen. (On the conditions and aben-ations of Objectives of two lenses.)

Zeitschr.f. Instrumentenk., V. (1885) pp. 132-6 (1 fig.)

from Astron. Nachr., No. 2606.

[S TOWELL, C. H. and L. E.]—[Beads of Amphipleura pellucida.']

[Americans should bear in mind that the slide from which Dr. van Heurck's

photograph was made was prepared by Dr. A. Y. Moore. " We have seen

one of these photographs, and the appearance of the heads is unmistak-

able."]
The Microscope, V. (1885) p. 91.

Tindall, E. a.—See Monocular v. Binocular.
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Tyrrell, P.—Concerning Angles.

[St;ituimnt of hi.s experience as to the superiority, " for histological work

or anything else," of wido-angleil homogoneous-itnmersiou objectives over

watcr-iuimersiou.]
Amcr. Mon. Micr. Journ., VI. (1885) p. 80.

Van Brunt, C.—Presidential Address.

[Iniprovemeuts m;i<le in the Microscope—Protoplasm, Schizomycotes, &c.].

Journ. New York Micr. jSoc, I. (1885) pp. 53-9.

VoRCK, C. M.—Lantern transparencies. [Pys<.]

Ainer. Mon. Micr. Journ., VI. (1885) pp. 84-5.

W ALES.—Observations on resolution of Amphipleura pcUuciJa. {^Post.}

Juurn. Nciv York Micr. Soc., I. (1885) p. 103.

White, T. C.—The Eetina of Science.

P/iofogr. Ncirs, XXIX. (1885) pp. 179-80 (2 figs.).

Winter, W.—TJeher die Darstellung Naturwissenschaftlicher Objekte. (On
representing Natural History objects. ) \_/'vst.']

Bcr. Scnckni'wr;!. Nuturf. GcsclL, 1881, pp. 75-7.

ZiMMERMANN, O. E. K.—Atlas der Pflanzen-Krankheiten -welche dnrch Pilze

hervorgerufen warden. Mikrophotographische Lichtdruckabbildungen der

phytopathogenen Pilze nebst erlauterndem Texte. (Atlas of pliuit-discases

produced by fungi. Photo-iuicrograpbic illustrations of the phytopathogenic

fungi, with explanatory text.) Part I.

IG pp. and 2 pis. of 15 tigs. each. Text 8vo, Atlas fob, Ilaile a. S., 1885.

/3. Collecting', Mounting and Examining Objects, &c.

Collecting RMzopods.*—Prof. H. Blanc describes a mctliod of ob-

taining material from the deep water of the Lake of Geneva by lower-

ing to the bottom a large St. Andrew's cross, to the four extremities of

which are attached pieces of very thick glass. After three or four

weeks this is raised to the surface again and the fine mud that has

collected on the pieces of glass removed with a brush.

Cultivation of Actinomyces.!— Dr. 0. Israel found great

difficulty in cultivating Actinomyces from the slow growth of the

fungus, as it was crowded out by the gi'owth of other organisms. No
result followed attempts at cultivation on fluid nutrient media

—

beef-bouillon, meat-extract, peptone-solutions, fluid bullock's blood-

serum at the temperature of the room and body, or peptone-salt-

gelatine-meat solution at 20' C. Only Koch's coagulated bullock's

blood-serum proved a suitable nutrient soil, in which it grew very

slowly.

The growth appeared as a very thin, velvety, dry looking clump
on the bright surface of the coagulum, in which (not for 14 days)

small nodules appeared. Cultivation of eight weeks' growth hardly
extended more than 1/2 cm. on cither side of the point of inoculation.

Microscopically the vegetations in the culture corresponded with

those which exist in the animal body. With low powers the margin
showed a serpiginous border.

Cultivation Methods for the Investigation of Fungi.J— Dr. O.
Brefeld observes that a substratum on which the fungus exists in

* Bull. Soc. Vaudoisc Sci. Nat., xx. (1885) pp. 287-8.

t Yiichow's Arch. f. Pathol. Anat. u. Physiol., xcv. (1884) p. HO.
X Brefeld, O., ' Potauische Untersuchuugen liber SchiiumelpiJze,' part iv.

pp. 1-35. 4to, Leipzig, 1883.
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nature, is in all probability also an appropriate one for the cultivation

of the fungus, and one can in many cases make a nutrient solution by
cooking the substratum. For example, the dung of herbivora is a
very fertile nutrient soil for a variety of fungi, and a decoction of it

made clear and freed from fungi by sterilization, is a very good
nutrient medium. Nutrient solutions can also be made from sweet
fruits, e. g. plums, raisins, &c., of which a watery extract is made, and
sterilized by heat. The free acids of the fruit check the development
of many fungi. Beer-wort is also a convenient culture-fluid, but is

difficult to clarify, and when cooked forms a precipitate. Again, a
decoction of yeast, with more or less sugar, or a weak solution of
meat- extract, with or without sugar, may be used : or bread, which is

not acid, and which has been placed in an air-bath at 150^ C. for 24
hours. Lastly, one can use a variety of organic and inorganic com-
pounds. Many fungi flourish in acid solutions, while even a trace of
acid prevents the germination of the spores of others.

Brefeld purifies the vessels, &c., used in cultivation experiments,

by boiling water, heating, or placing them for some time in 10 per
cent, hydrochloric acid, and afterwards scalding them in distilled

water. The methods of cultivation and study of spore-formation are

entered into, and the means by which impurities from access of air, &c.,

can be prevented are minutely described.

Net for Microscopists.*— Mr. H. A. Walters first tried a deep
conical net, stretched upon a framework of cane, bent (after boiling)

somewhat to the shape of an iron hook O-.. Across the open
portion, a copper wire, not less than six inches in length, was stretched,

which served as a finer cutwater than the cane, and made a strong and
effectual " scraper " for such stems as those of the water lily. Ho
found, however, considerable difficulty in turning a net of this shape
inside out, and, to overcome this, contrived the following one.

The framework is the same as the first. The muslin bag is so

arranged that the point of the cone comes exactly opposite to the

centre of its mouth when stretched out behind it, and within this

point is inserted a 1/2 in. test-tube having the bottom ground off. The
ends of the muslin for 1/2 in. are bound tightly round the head of the

tube ; the projecting rim of the glass preventing it from being pulled

out. Round the whipping is placed a broad band of cork, a wine
cork, with the centre burnt out, and the edges bevelled forward to

prevent undue resistance to the water, which keeps the tube always

behind the muslin, and ready to receive the contents of the net;

otherwise, when the net is moving very slowly in the water, the

tendency of the tube is to sink below the mouth, thereby causing all

animal life to be merely washed in and out again. The tube is closed

by placing a square of muslin over the open end, and securing it with

a very small band of indiarubber. Duplicates of both muslin square

and elastic band are indispensable, these being the two most important

parts of all. Care should be taken when cutting the muslin that the

piece coming from the wire is quite flat and remains so after being

* Sci.-Goasip, 1885, pp. 78-9.
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fixed in its place, for if there is any looseness in the wire, thereby

forming a small hollow below the level of the tube head, solid matter,

instead of flowing at once into the tube, will " hang " in this hollow.

In constructing the net it is advisable so to arrange the muslin

that when travelling in the water the wire may precede the cane ; for

when skimming, if the shadow of tlie framework is allowed to pass

over the life collected on the surface before the wire with the net

attached, is able to follow it up, it is more than likely that many
si>ecimens will make good their escape.

When it is required to remove the contents of the net to the col-

lecting bottle, proceed thus :—The net should be raised from the

water as rapidly as possible, and the thumb of the right hand pressed

tightly against the bottom of the tube so that it may be kept full of

water, and it can then be examined. The small diameter of the tube

does not prevent the use of a pocket-lens, which is practically useless

when the objects are procured in the dipping bottle. If tlie tube is

found to contain anything of value the left thumb is placed on the

head of the glass, the latter turned upside down, the square and
baud removed, and the water gently poured into a bottle.

After using this net for a few minutes the author " has always

found more in the glass tube than others have been able to collect in

as many hours, while using the favourite bottle and stick ; and it is

worth remembering that each plunge of the dipping bowl adds seldom

less than half-a-pint of water to the total amount that must be carried,

perhajjs for miles, while the net and tube increases the amount by
never more than one tablespoonful."

Preparing Brain of Urodela.*—Prof. H. F. Osborn describes his

method of preparation as follows : — Before hardening, the brains

were distended with Miiller's fluid, so as to preserve the natural pro-

portion of the cavities. After treatment with alcohol, they were placed

for a week in dilute carmine. Calberla's egg-mass was employed, the

ventricles being injected with the mass before hardening. The deli-

cate parts of the brain-roof were thus retained. It appears now that

celloidin may be used for this purpose to equal, if not to greater

advantage in results, and with considerable economy of time. The
sections were cut in absolute alcohol, were then floated upon a slide

in consecutive order, from twenty to fifty at a time, and were covered

with a delicate slip of blotting paper during treatment with oil of

cloves.

For imbedding, the egg-mass was prepared by shaking the white

and yolk of egg together, with three drops of glycerin to each egg,

and then filtered through coarse cloth. The bath is then prepared

as follows :—There is a large water-j)an for boiling with the Bunsen
burner, &c. Inside this, supported on rests to prevent jarring, is a

covered glass dish, filled to about 1 in. in dej)th with 85 per cent,

alcohol. Within the glass dish is placed a piece of coarse wire netting,

which supports the imbedding box, raising it above the alcohol.

* Amer. Natural., xix. (1885) pp. 328-30 (1 fig.), from Pruc. Acad. Nut. Sci
Pliilaa,, xvii. (1863) p. 178, and xviii. (1884) p. 2G2, and from a letter.
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The box, made of paper in the usual way and one-fourth filled

with the imbedding mass, is kept in the bath until the mass is har-
dened enough to support the brain. The brain is next placed on the

hardened stratum and covered with the fresh mass. The second
stratum is hardened just enough to hold the brain in place, and then
a third is added, filling the box.

The whole mass must now be allowed to harden through and
through, requiring about fifteen minutes. The hardening is completed
by passing the box through three grades of alcohol—80, 90, and 100
per cent., allowing it to remain twenty-four hours in each. When
the mass becomes nearly white and ceases to discolour the alcohol it

is ready for cutting.

Method of preparing permanent specimens of Stained Human
Blood.—Dr. V. D. Harris writes us as follows :

—

Although at first sight a very simple matter, it is found in prac-
tice to be anything but easy to prepare specimens of human blood, so

that the corpuscles may retain their shape and may be at the same
time well stained. After the trial of a large number of different

methods I recommend the following as giving the most satisfactory

results. The finger is pricked and a large drop of blood is allowed to

exude ; a perfectly clean cover-glass is lightly drawn upon the top of

the drop so that a very thin layer of blood adheres, so thin as hardly
to be evident until it is dry. It is then dried in the air or put at

once without drying into one of the following solutions, viz. chromic
acid l/l'i per cent. ; bichromate of potassium 1/2 per cent. ; methy-
lated spirit or absolute alcohol for five or ten minutes, washed
in water and again dried. The specimen is now ready for stain

ing. The best dye for this purpose will be found a recently

prepared 1 per cent, solution of Spiller's purple in water to

which a few drops of alcohol have been added, or a weak
spirit solution of rosein. A few drops of one or other dye
having been filtered into a watch-glass, the cover-glass is placed upon
the surface of the solution blood downwards, fnd allowed to remain
so for from five to ten minutes. It is then removed, washed for some
time in a gentle stream of distilled water, dried thoroughly, and
mounted in Canada balsam with or without previous treatment in

clove oil for a minute or two. On examination of the specimen the

coloured corpuscles should be found of normal shape and coloured

purple or red, according to the dye used, and the colourless corpuscles

similarly stained. The method with Spiller's purple will be found
especially useful when blood is examined in disease conditions in

which the existence of micro-organisms is suspected, and is superior

to any other of the many anilin dyes (such as methyl-violet) which
I have tried.

Demonstrating the Origin of Red Blood-corpuscles in Cartilage
at the Margin of Ossification.*—Dr. B. Bayerl, after decalcifying

and hardening the specimen in alcohol, imbedding it in paraffin,

and cutting, treats the sections with turpentine, soaks in absolute

* Arch. f. Mikr. Anat,, xxiii. (1884) pp. 30-45.
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alcohol, ami places them for fifteen to twcuty minutes in a mixture of

equal parts of the following solutions:—(o) Carmine, 2 ; borax, 8;

water, 130. (h) Indigo-carmine, 8 ; borax, 8 ; water, 130, They aro

then treated with a saturated solution of oxalic acid, washed, and

mounted in balsam.

The ground-substance of the unchanged cartilage is not stained,

while at the margin of ossification it is pale red ; the cartilage cells

arc reddish, with dark nuclei ; bone and osteoclasts, red ; blood-cor-

puscles, green. The latter stain is a specific property of haemoglobin,

and, of other tissues, only the inner root-shcath of hairs U cs on a

greenish hue.

Preparing the Sympathetic Nervous System of Periplaneta

orientalis.*—Dr. M, Koestler recommends the following process :

—

i he fresh parts of the animal to be examined are held over osmic

acid for two to three minutes, washed, and transferred to weak alcohol.

They are then stained with picro-carmine for twenty-four hours beneath

the bell-jar of an air-pump, and aro found to be perfectly hardened.

\^ hen all traces of alcohol have been removed by washing they aro

placed in white of egg, freed by filtration from all fibres, &c.

At the end of about two hours the albumen is coagulated, first by

weak and then by absolute alcohol, warmed to 40° C, so as to bring

about as even a coagulation as possible. The object can then bo

treated in the usual way with oil of cloves, imbedded in paraffin, and

cut with a microtome.

Fixing, Staining, and Preserving Infusoria.f—For fixing In-

fusoria, Dr. L. Cattaneo employs a watery solution of chloride of

palladium, which hardens the organism in a few minutes without

modifying its form or blackening it, and allows the granules and cell-

nuclei to stand out prominently. Similar effects are produced by

double chloride of gold and cadmium, which brings out the cell-nuclei

much better than the former. For tlie study of protoplasmic networks

iodide of mercury and potash (1-2 per cent.) is of use, as it stains

the granules of the proto^dasm black, and brings out clearly the

granules of the cell-nuclei. Beautiful preparations can be made with

corrosive sublimate, in 5 per cent, solution, which kills the infusorian

instantly, and rapidly fixes all the anatomical elements. Fm-ther, it

gives such consistence to the protoplasm that the most complex staining

processes can be carried out.

Specimens treated with osmic acid are dark, and lose their

transparency.

Cattaneo places in the second rank as fixing media chromic, picric,

and picro-sulphuric acids, and bichromate of potash.

Preparations can be with advantage treated with nitrate of silver

(1/2-1 per cent, solution), and afterwards washed with a solution of

acid sulphate of soda. As staining reagents, magenta-red and fuchsin

give good, and nigrosin and logwood still better results. Both

* Zeitschr. f. Wiss. Zool., xxxix. (18S3) pp. 572-95.

t Bollelino Scientifico, 1883, Nos. 3 and 4.
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nigrosin and logwood (Kleinenberg's) should be used in weak solu-

tions, and allowed to operate for a long time.

The most preferable staining reagents are considered to be car-

mine and picro-carmine, which may be used singly or together. As
mounting media, Cattaneo recommends glycerin and oil of cloves.

Preparing Euglena.*—Cooked turf, steeped in nutrient salt-solu-

tion, is advocated by Dr. G. Klebs as a good substratum for the culti-

vation of Euglena and Algae. Carminic acid is employed for killing

the cilia.

The membrane of Euglena viridis is almost entirely consumed by
pepsin in twenty-four hours ; that of Phacus is apparently unchanged
after days. One ingredient is removed from the membrane of Euglena

by the pepsin, while another remains behind in the original structure.

The first belongs to the group of albuminoids, and the other must be
considered as a cellular membrane substance.

Euglena can be kept for many weeks in nigrosin and indigo-car-

mine without taking up the colouring matter. Living specimens of

E. spirogyra have been successfully stained with logwood. The whole
membrane became dark blue, after first treating it with • 5 per cent,

solution of sodium chloride, to which 1 per cent, chromic acid was
afterwards added. After several seconds the Euglena was washed
and placed in a watery solution of logwood. The membrane can also

be stained with carmine, eosin, and anilin-blue. With sulphuric acid

it becomes yellow or brown. The whole membrane becomes yellow

or nearly black when impregnated with hydrated oxide of iron.

It has not been found possible to separate the cytoplasm from the

membrane even when a saturated solution of sodium or calcium

chloride is applied. ,The separation is most easily effected by
mechanical pressure, or by alcohol, best when the Euglena has been
previously killed.

By the application of 10 per cent, sodium chloride the principal

vacuole breaks up, and its water is absorbed. Alkaloids produce an
enormous dilatation. With sulphate of quinine, only in FJiacus

pleuronedes and P. pyrum is a slight increase of the principal vacuole

observed ; but this is not the rule.

Preparing the Bacillus of Syphilis, f

—

In sixteen cases of

syphilis Dr. S. Lustgarten has found characteristic bacilli in the

initial lesion, lymphatic gland, papules, and products of the tertiary

stage.

Sections hardened in alcohol are stained in Bhrlich-Weigert's

gentian-violet from 12-24 hours at the ordinary temperature, and
then for two hours at 104° F. They are then washed in absolute

alcohol for several minutes, and transferred on a glass or platinum
needle to a watch-glass containing about 3 c.cm. of a 1^ per cent,

aqueous solution of permanganate of potash, in which they remain

about ten seconds. A brown precipitate forms in the fluid and on the

* Untersuch. aus d. Botan. lastit. zu TiibiugeD, i. (1883) pp. 233-62.

t Wiener Med. Jahrb., 1885.
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surface of tho scctious, Tlicy arc thou i)laco(l in an aqucons solution

of chemically pure sulphurous aciil, in whicli they lose the coh)uring

matter iu parts. They are next washed in distilled water, and

again placed iu the permanganate solution for 3-4 seconds, and after-

wards in the sulphurous acid. Tlie process is repeated uutil the

sections are colourless, and they arc then dehydrated, and mounted in

the usual way.

Tho hacilli of syphilis, leprosy, and tuberculosis arc not de-

colorized by this method ; all other bacteria arc. The bacilli of

syphilis are decolorized by nitric acid. They appear as straight,

curved, or irregularly bout rods, SS-i\ yu, in length, and under

high powers their surface appears undulatory and slightly notched.

Each bacillus contains 2-4 oval spores. The bacilli wore always

inclosed in cells varying from a trifle larger than, to double tho size of

a white blood-corpuscle, in the midst of tho infiltration. The bacilli

are found in them singly, in groups of two to nine or more, or in irregular

confusion.

Methods for observing Protoplasmic Continuity.*—Mr. T. Hick,

in an article on protoplasmic continuity in the Fucacca;, says that he

found the following methods, as a rule, furnished such favourable

results, that, for the guidance of those who may wish to verify his

statements, ho gives them in full.

To obtain a general view of the structure of the thallus of the

plant under investigation, thin sections were placed in fresh water for

a few minutes and then stained with methyl-green acidulated with

acetic acid. After well washing with water or acetic acid, the sections

were put for a short time—varying in difterent cases—into alum-

carmine. They w^ere again well washed with water, swollen with

strong ammonia, and mounted in glycerin. Sections prepared in this

way turn out in a very pretty condition, the protoplasmic structures

being coloured green and the framework a pale pink or violet. Before

swelling with ammonia the sections must be thoroughly washed, to

remove all traces of alum, as otherwise the ammonia will cause a

precipitate of aluminic hydrate to be thrown down.

For the determination of more refined details tho sections were

treated as follows:—Having been washed with fresh water, they were

stained -with an aqueous solution of saliranin ; again washed with

water and swollen with strong ammonia; and finally moimted in

glycerin. Thus prepared, the sections showed the protoplasts of a

pink colour and their envelopes yellow, deepening here and there to

brown.
Still more satisfactory results were, however, obtained thus:

—

Sections were soaked for from 3 to 12 or 20 hours in a mixture of

strong sulphuric acid 1 part, and water 3 parts. They were then

washed, stained with satfranin as in the preceding process, and

mounted in a mixture of glycerin and ammonia. If the ammonia is

employed to swell the sections before mounting, they become so

much disintegrated that it is then impossible to transfer them to a

slide.

Jouru. of Bot., xxiii. (1885) pp. 97-102.
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In good sections prepared by either of the first two methods a
suspicion of the existence of continuity will be created by the

appearance of the cell-contents. A mere suspicion, however, is not
sufficient, and to be convinced that it actually exists the ends of the

cells must be more closely investigated. For this purpose sections

prepared by the third method must be made use of, and even these

must be supplemented by others of a still more demonstrative

character. The latter may be obtained by slightly modifying the
modes of treatment as follows :

—

1st. Sections that are to be treated by the second method should
be previously placed for a few moments in a weak solution of ordinary

bleaching powder.
2nd. Sections that have been treated by the third method should

be warmed gently in a mixture of equal parts of glycerin and potash
solution, before being mounted in glycerin and ammonia.

Tolu instead of Chloroform for Imbedding in Paraffin.*—Dr.
M. Holl finds that objects imbedded in paraffin can be better and more
easily cut when they have been previously treated with tolu instead

of chloroform. After the object has been hardened in alcohol it is

placed directly into the tolu for twenty-four hours (or less for small

objects), and transferred from it to the paraffin bath, in which it is

also kept for twenty-four hours.

Imbedding Small Objects.f—For imbedding small objects, e.g.

embryos or parts of them, Dr. L. Gerlach gives the following

receipt :—40 grm. gelatin are added to 200 c.cm. of a saturated solu-

tion of arsenious acid, with 120 cc. of glycerin. This fluid is clarified

with white of egg, and remains perfectly clear for years in a well-

stoppered bottle. Objects hardened in alcohol are most suited for

imbedding in this mass. They are, prior to imbedding, placed in

weak glycerin (glycerin 1 part, water 2 parts), to which some thymol
has been added, for two hours or more, according to their size. So
as to remove all traces of alcohol, the fluid is changed from hour to

hour.

Advantages and Disadvantages of Different iForms of Micro-

tome.t—Dr. M. Gottschau has a useful summary of the advantages

and disadvantages of different microtomes.

Microtomes are referable to two types. In one (e. g. Oschatz's)

the object is raised by a micrometer screw, in the other (e. g. Rivet's)

by altering its position on a plane which gradually rises towards the

horizontal cutting edge of the knife. In the former a free application

of the knife in any direction is feasible ; but where the object is slid

on a rising rail, the knife must be fastened and guided on a horizontal

slide. In the former, again, the preparation must be so firmly clamped
or imbedded that it rises without lateral displacement. It is raised

by the screw to the fraction of a mm. above the upper opening of the

* Zool. Anzeig., viii. (1885) pp. 223-4.

t Grerlach, L., Beitrage z. Morphol u. Morphogenie. Uaters a. d. Anat. Inst.

Erlangen, i., Stuttgart, 1884.

% Zeitschr. f. Wiss. Mikr., i. (1884) pp. 327-48.
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cylinder, aiul this projecting part is cut off by tlic knife. Tlio upper

edge of the cylinder is fixed into a metal i)lato, usually covered with

glass, on which the knife is guided by the hand, and a quiet and
steady movement of the same obtained.

The possibility of making fine sections docs not depend solely on
the small and uniform raising of the preparation, but especially ou

the fixing of the preparation, and the impossibility of lateral displace-

ment from the liorizontal. The slightest imperceptible change of

direction of the object must produce unevcnncss of the section.

In cylinder microtomes of older construction the preparation is

clamped or imbedded in a glass tube ; in others (Ranvier, Gudden,

Oschatz) tlie cylinder is closed below by a plate which is moved by a

screw. The hollow cylinder is filled with paraffin, spermaceti, &c.,

and the preparation imbedded in the mass, so that fine rings of the

imbedding mass arc removed with the sections. Unless the imbed-

ding mass is quite close to the wall of the cylinder it is not firmly

fixed, and even sections cannot possibly be made. But this is impos-

sible if the imbedding mass is to be raised in the cylinder, and,

further, all imbedding masses contract on cooling. It is a very

difficult matter to make micrometer-screws faultless, i. e. with abso-

lutely reguhir distances of the threads. Even if it were possible to

make a faultless male and female screw, it would entail more trouble

and cost than a rail on which a slide is uniformly raised.

Whilst, in preparations raised perpendicularly by a screw pre-

cision can hardly be obtained for 1/200 mm., slide microtomes aro

now made which raise the object 1/1000 mm. A further objection

to the screw micrometer is the wearing of the scrcw% whereas a slide

microtome, when properly used (i. e. when one does not always use

the slide only at one place, but allows it to traverse, wlien possible,

the whole rail), is always better for use, as the slide is always carried

symmetrically over the rail.

Attempts have been made to remedy the defects of screw micro-

tomes of older (cylinder) construction. The movability of the object

in the cylinder and the difficulty of fixing it satisfactorily have been

abolished by a slide, which carries the preparation in place of the

cylinder. The preparaticm is tightly fastened to it by a clamp. This
method of fastening and raising offers more advantages than the

earlier ones, but one must not overlook the fact that the grooves and
edges of the slide must be made to fit as accurately as i^ossible, and
that even slight wearing produces a loosening of the slide and an

ajipreciable, if slight, movableness of the object.

In the improved screw microtomes, as also in those which carry

the preparation on a slide which is moved in a vertical direction, the

screw should, after use, be turned to the end. By use a wearing of

the screw as well as of the slide-guide is inevitable, with consequent

loosening and inaccuracy of raising.

In all microtomes which are used for fine work the knife is no

longer guided by the unaided hand, but by a slide which runs in a

horizontal plane, and to which the knife is screwed. The position

of the edge is of great importance in the preparation of fine sections.
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Fig. 120. Fig. 121.
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The knife should pass through the object to be cut in as nearly
as possible its whole length. If we make a drawing so as to appre-
ciate the course of the knife better, we obtain (fig. 120) an ideal

knife-guidance by hand. In this ease the knife m runs in a sagittal

direction obliquely through the preparation Pr, and thus passes through
it in its entire length. (The dotted lines

show the course of the individual sections of
the knife.) If we alter this drawing only by
bringing the knife into the position shown
in fig. 121, and cut in the inverse direction

from left to right, in which we draw the knife
in a " sagittal " direction towards us, we have
the course of the knife on the microtome,
and the same figure as before, only that, in

the latter case, the knife must be a trifle

longer, and the position of the preparation to
it is more oblique. If we lay, in a special

case, particular value on the direction in
which the knife glides through the object,

we can easily alter the position of the object
in such a way that the individual segments
of the edge pass through the preparation in
precisely the same way as in fig. 120. The
dotted line Pr' marks the position thus
altered.

The longer the knife is in proportion to
the preparation to be cut, the less must be
the pressure applied in cutting ; the shorter
the distance over which the knife is used,
the greater must be the pressure which is applied with similar size of
the object, and the more will the edge crush and chisel. A surface
which has been cut through is more smooth and uniform than one
which has been pressed on, and the greatest possible use of the edge
of the knife offers the best guarantee for perfect sections.

The position of the surface of the knife to the cut 'surface must
also be taken into account. A knife must be applied the more flat the
finer the piece to be cut ; if the knife is placed in a steep direction,
the edge scrapes. The finest and most perfect sections are obtained
with a knife when it is in such a position that the side of the knife
which is turned towards the cut surface only touches the object at the
extreme margin of the edge.

Above all it is necessary to test the edge of the knife, and the
shape of the cross-section of the knife. All our ordinary table, bread,
or meat knives in their cross-section have the form of a wedge with
straight sides, i. e. of an isosceles triangle (fig. 122 a). If it is blunt
it should have a steel passed over it, applying it not perfectly flat, but
at the sharpest possible angle to it ; the result of this being that the
whole surface is not ground, but only its extreme edge, so that the wedge
assumes a pentagonal instead of a triangular form, as is shown on an
enlarged scale in fig. 122 h. The newly made surfaces do not converge
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at such a sharp angle as they did originally, and the edge is, in con-

sequence, not so sharp. The harder the object which is to be cut

through, the thicker the iron, and the blunter the angle of the edge,

the more frequently must the cutting surface be sliariiened and ground.

In fine knives the transformation of the triangular into a pentagonal

wedge must have a very prejudicial influence on the capacity of the

edge, but careful grinding of the whole surface takes up much time,

so this means has been devised of grinding the knife hollow, as it

must always be kept hair-sharj). We distinguish between whole
and half-hollow ground knives. It is a great error to lay the hollow

ground knife obliquely, and not perfectly flat on the sharpening sur-

face. Half-hollow ground knives should be laid on the strop as

shown in fig. 123 in cross-section. In whole-hollow ground razors the

Fig. 122. Fig. 123.

fMfamM,. Sir.

Fig. 124.

anterior margin of the edge lies flat on the surface of the stone or

strop, and the ground surfaces consequently converge at a very acute

angle (fig. 124). But this advantage is combined with a serious dis-

advantage for our purpose, that the edge, which is almost as thin as

paper, is very unresisting, and easily bends and gives way before the

object to be cut. After all, one should not select such a knife as the

latter for a microtome, and it is only useful for quite soft and imrc-

sisting preparations. Two foims of knife have proved themselves to

be sufficient in practice. The one is only slightly hollow ground, and
is used foi hard objects ; the other, -which is the most useful, has the

side which is directed upwards whole-hollow ground, and the lower side

either quite plane or only slightly hollow. If it is plane a thin wire

is i)]aced at the back during sharpening, so that onlj- that part which
is next to the edge, and not the whole surface, is sharpened (fig. 125).

Fig. 125. Fig. 126.

StK ^^« Sir.

Of all razor strops for knives, those are to be rejected in which

two leather straps, which can be stretched tight at jileasure, furnish

the rubbing surface. An inflexible knife must, if a fine edge is

to be obtained, be moved backwards on a perfectly plane and hard

surface. This assertion is best established by reference to fig, 123
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in which the shape of the knife is of the well-known form, whereas on
a curved leather strop (fig. 126) the surfaces which form the edge are

not plane, but convex, and meet in two arcs.

The two figures differ especially in the angle at which the sur-

faces of the edge meet, and this angle is more blunt with soft strops.

It is hardly necessary to mention that the flat-lying knife should not

be pressed firmly during sharpening, as by pressure the leather is

pressed down and a convexity produced on the edge.

As regards the direction of the under surface of the knife to the

cut surface, the knife-slide of several microtomes is provided with an
arrangement by which the inclination can be increased or diminished

at pleasure. If one is cutting a hard object, e. g. ebony or bone, the

knife must be set more steeply than for soft wood. But such an
arrangement seems superfluous, as one can by manipulation so adjust

the knife for hard substances that when screwed into the slide it has

a more slanting direction. A slight difference in the inclination of

the knife, as a rule, has little or no effect on the making of fine

sections. A sharp-angled knife always does its duty, while a blunt

one must be set more steej)ly, but scrapes rather than cuts.

Uniform hardening and imbedding of the preparation is of primary
importance. Every paraffin imbeddiug-mass is only able to be cut with-

in certain definite limits of temperature, and the recent modifications,

which consist of admixture with tallow, spermaceti, oil, and other fats,

do not solve the secret of an equally suitable mixture for all tempera-

tures. Experience tells us that a mixture with a low melting point is

cut at a temjierature of 17° C. rather than at 25° C, and that one

generally gives up making sections in series at a temperature of 30° C.

and upwards, as the cooling in the water or spirit takes place too

quickly.

In recent times too little attention has been paid to the fixing of

the knife. In the microtome of Fritsch the author first learned a

method by which the free end of the knife can be fixed. A spring

screwed into the knife-slide exercises, by means of a screw at its free

end, a slight pressure on the end of the knife, and keeps it perfectly

firm.

When the earlier slide microtomes (e. g. Long's) are much used

their precision fiiils, and uniformly thin sections cannot be made.
Further, in cutting, the knife-slide runs stiffly, so that it has to be

constantly taken out and oiled. Thoma constructed a rail in

which the slide runs on 5 narrow (2-3 mm.) points, which give

great steadiness and easy motion to the slide when this is accurately

fitted. In Jung's microtome the knife-slide runs on five, the object-

slide on six points. Here too the whole rail should, when possible,

be traversed by the slide, as, by unequal usage of the long rail, the

knife glides inaccurately.

A preparation slider, which moves the preparation forwards by a

screw instead of the hand, is found in Spengel and Jung's microtomes.

In the former the screw is of the same length as the instrument, and
is attached to the side of the instrument. In the latter the screw is

shorter, and possesses a pawl, by which the desired revolution of the

Ser. 2.—Vol. V. 2 N
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screw is made aiiprcciablc to the car, au advantage which one appre-

ciates when cutting sections in series.

The most certain and suitable method of fastening the prepara-

tion is between phitcs, wliieh can be screwed togetlier or apart at

pleasure, so as to obviate loosening by temi)erature, &c.

The simplest form of such ajiparatus is the i)incer, which is added

to most slide and screw microtomes. The author has had constructed

Fig. 12

a " clamp for wedge and plane parallel sections," in which the posi-

tion of the preparation can be changed in three dimensions in a

moment, and with which one can make wedge or plane parallel sec-

FiG. 128.

tions of definite thickness. This apparatus as at present made (figs.

127-129) presents the following features :

—

The pin Z Avhich carries the whole apparatus, is placed further
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back than in Long's microtome. On tlie pin is a brass block Mbl,
wbidi is movable in a horizontal plane and can be fixed by a screw S.

In the brass block is a solid beam B, ending in a round pin Z,. This
beam is penetrated at its free end by a steel screw Si, on which is

set a clamp Kl, movable in a backward and forward direction in a slit.

This is intended to hold the preparation, and can be pushed 2 cm.

forwards or backivards, and is movable ou the axis S^. The clamp is

fastened, when it has been brought to the most suitable position, by a

female screw SM, which acts on the axes of its two branches and

Fig. 129.

presses them against a metal tube E, so that after fastening displace-

ment is impossible. Below, the clamp communicates with a lever H,
which is of the same length as the clamp. A micrometer screw McS
presses on the lever and runs in a side-piece of the beam B. By
greater or less turning of this screw one can at pleasure make sections

of any degree of thickness. In order to be able to move the screw

with accuracy, a quadrant divided into 25 parts is placed on the

cross-beam, and a small key on the screw carries the pointer. At the

end of the beam is a hole, in which a long steel pin St is fixed, with

which the movement around the " sagittal " axis is effected.

Schanze's Microtome.—We append fig. 130, showing Herr M.
Schanze's microtome,* which is deserving of record as being the

original form on which was founded Mr. Bulloch's instrument, as

well as that described ante, p. 344. Like that of Korting,! it is a

combination of the screw and the slide arrangement, the knife being
attached to a slide, while the object is raised by a vertical screw S,

which is graduated, each division corresponding to a rise of 1/100 mm.
This screw works against a plate P, which slides in a dovetail in the

vertical plate W and carries the clamp. Two axes at right angles,

controlled by thumb-screws, allow of the object-clamp being inclined

in any direction. There is a freezing attachment, in addition to a

holder for clamping hard specimens and another for objects which
have been hardened with any of the usual reagents.

* Cf. Fol's Lehrbuch d. Vergl. Mikr. Anatomie, 1884, pp. 128-9 (1 fig.),

t See this Journal, i. (1881) p. 693.

2 N 2
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A special ftdvautrtgc of this arrangement is that the screw is at

the side of the object and not directly under it, so that it is not injured

by fluid dropping from the object.

Fig. 130.

Bulloch's Combination Microtome.*—This microtome which has

lately been constructed by Mr, W. H. Bulloch, is claimed to bo a

combination of the best points of the German and French instruments

with some of his own improvements. A general idea of the construc-

tion is shown in fig. 131. The main slide for the knife-carrier is

lO.V in. long ; the height to the cutting edge of the knife 5^ in. ; the

knife-carrier is made with eight ivory bearings—four on each side

—

which provide a smooth and easy running surface, which does not

require to be lubricated, At each end of the main slide there is a

stop with rubber cushions, to prevent the carrier passing over the

end. The upper surface of the knife-carrier is made adjustable, so

that the knife can be made to cut at whatever inclination is found
best. The knife can also be placed at an angle for cutting, or

adjusted to cut at right angles for cutting sections into ribbons. The
screw for elevating the slide and holder is graduateil to 1/200 mm.,
and has a spring-click for registering. The s^iring-click can be

turned aside when not required.

The holder for the material to be cut has universal motion, so

that the specimen can be adjusted to be cut at any plane. Each
movement is independent of the others, and all are so combined tliat

* Aiucr. Mou. Jlicr. Joum., vi. (1885) pp. io-(j (1 fig ).
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the specimen is not raised or lowered in adjusting. For the con-
venience of using the knife sc[uare, or at a right angle to the direction

of motion of the knife-carrier, and also for cutting sections in ribbons,

Fig. 131.

the holder is reversible, in which position the specimen is in about
the centre of the slide. There is also the German freezing attachment,

with atomizer.

The base and upright are of japanned iron, the other parts of

brass, nickel plated. The case is so made that it is not necessary to

remove the instrument when operating, as it unfolds, and will lie flat

on the table.

Cambridg'e Rocking Microtome.— The Cambridge Scientific

Instrument Company have just introduced an improved and greatly

simplified microtome for producing ribbons of sections imbedded in

paraffin (fig. 132).

The principle of the simplification is in the employment of a

rotary instead of a sliding movement of the parts. The continuous

moving silk band which is used in all previous forms is entirely done

away with, and the ribbon of sections falls by its own weight direct

from the razor on to a sheet of paper or on to the glass slide on
which the sections are to be finally mounted.

The construction of the instrument is as follows :—Two uprights

are cast on the base-plate, and are provided with slots at the top into

which the razor is placed and clamped by two screws with milled



550 SUMMARY OF CURRENT RESEARCHES RELATING TO

»



ZOOLOGY AND BOTANY, MICEOSOOPY, ETC. 551

heads. The inner face of the slot is so made as to give the razor
that inclination which has in practice been found most advantageous.
The razor is thus clamped between a flat surface and a screw acting
in the middle of the blade, and the edge of the razor is consequently
in no way injured.

The imbedded object is cemented with paraffin into a brass tube
which fits tightly on to the end of a cast-iron lever. This tube can
be made to slide backwards or forwards, so as to bring the imbedded
object near to the razor ready for adjusting. The cast-iron lever is

pivoted at about 3 in. from the end of the tube. To the other end of
this lever is attached a cord by which the motion is given, and the
object to be cut brought across the edge of the razor. The bearings
of the pivot are V-shaped grooves, which themselves form part of
another pivoted system.

Immediately under the first pair of V's is another pair of inverted
Y's, which rest on a rod fixed to two uprights cast on the base-plate.
A horizontal arm projects at right angles to the plane of the two sets

of V's ; the whole being parts of the same casting. On the end of
the horizontal arm is a boss with a hole in it, through which a screw
passes freely. The bottom of the boss is turned out spherically, and
into it fits a spherical nut working on the screw. The nut is pre-
vented from turning by a pin passing loosely through a slot in the
boss. The bottom of the screw rests on a pin fixed in the base-plate..

It will be seen that the effect of turning the screw is to raise or
lower the end of the horizontal arm, and therefore to move backwards
or forwards the upper pair of V's, and with them the lever and object
to be cut. The top of the screw is provided with a milled head,
which may be used to adjust the object to the cutting distance.

The distance between the centres of the two pivoted systems is

1 in. and the distance of the screw from the fixed rod is 6^ in. The
thread of the screw is 25 to the inch ; thus, if the screw is turned
once round the object to be cut will be moved forward 1/25 of 1/6^
or 1/156 in.

The turning of the screw is effected automatically as follows :

—

A wheel with a milling on the edge is fixed to the bottom of the
screw. An arm to which a pawl is attached rotates about the pin
which supports the screw. This arm is moved backwards and
forwards by hand or by a cord attached to any convenient motor.
When the arm is moved forward the pawl engages in the milling and
turns the wheel ; when the arm is moved back the pawl slips over the
milling without turning the wheel. A stop acting against the pawl
itself prevents any possibility of the wheel turning, by its own
momentum, more than the req^uired amount. The arm is always
moved backwards and forwards, between two stops, a definite amount,
but the amount the wheel is turned is varied by an adjustable sector,

which engages a pin fixed to the pawl and prevents the pawl from
engaging the milling on the wheel. By adjusting the position of

this sector the feed can be varied from nothing to about 6/32 of a

turn, and hence, since the screw has 25 threads to the inch, the

thickness of the sections cut can be varied from a minimum, depend-
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ingou the perfection with which the razor is sharpened, to a maximum
of 5/32 of 1/25 of 1/G j or 1/1000 of a tnrn. The practical miuimmu
thickness obtainable with a good razor is approximately 1/40,000 in.

The value of the teeth on the milled wheel are as follows:

—

1 tooth of the milled wheel = 1/40,000 in. = -000025 mm.
2 teeth „ „ =1/20,000,, =-001250 „

4 „ „ „ = 1/10.000 „ = -0025 „

16 „ „ „ = 1/2500 „ = -01

The movement of the lever which carries the imbedded object is

effected by a string attached to one end of the lever. This string

passes under a pulley and is fastened to the arm carrying the pawl.

Attached to the other end of the lever is a spring pulling do\^^lwards.

When the arm is moved forward tlie feed takes place, the string

is pnlled, the imbedded object is raised past the razor, and the spring

is stretched. When the arm is allowed to move back the spring

draws the imbedded object across the edge of the razor, and the

section is cut. The string is attached to the lever by a screw which

allows the position of the imbedded object to be adjusted so that, at

the end of the forward stroke, it is only just past the edge of the

razor. This is an important adjustment, as it causes the razor to

commence the cut when the object is travelling slowly and produces

the most favourable conditions for the sections to adhere to each other.

The following are perhaps the most prominent advantages of this

instrument. (1) The price is one-sixth that of the original form.

(2) Less skill is required from the operator, for the endless silk band

is superseded, and the troublesome and difficult operation of lifting

the first sections from the razor on to the silk band is entirely

avoided ; the ribbon of sections now falls of its own weight direct

from the razor on to a piece of paper or glass slide placed to receive

them, and by occasionally moving the paper forward any length of

ribbon can be obtained. (3) The razor is fixed at what has in practice

been found the most advantageous inclination and angle for cutting,

and thus an unnecessary adjustment and waste of time is avoided.

(4) The imbedded object is with great ease and quickness brought

up to or away from the edge of the razor ; first for large amounts by
sliding backwards or forwards the brass tube on the cast-iron lever,

then for t^maller amounts by turning round the screw, when the pawl

is out of gear, by means of a small milled head placed on the top for

this purpose. (5) There are no delicate working parts which can get

out of order, and the whole instrument is easily taken apart for

packing and is very portable.

"Ribbon" Section Cutting.*—Mr. A. B. Lee gives the following

as the factors necessary for the production of a chain of sections :

—

First, the paraffin must be at a melting-point having a certain

relation to the temperature of the laboratory. Insufficient experi-

ments have yet been made to settle the melting-point of the 2)araffins

that should be used at the different temperatjLires at which sections

' The Microtomist'ri Yale Mecum,' 1885, pp. 400-1.
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are usually cut ; but at least one point can be indicated with consider-

able accuracy. Small sections can always be made to chain when cut

from a good paraffin of 45° 0. melting-point in a room in which the

thermometer stands at 16° to 17° C (The temperatures quoted
apply to the case of rooms heated by an open fire, and probably would
not apply to the case of rooms heated by closed stoves, such as are

usual in Germany.) At 15° C. the paraffin will be found a trifle

hard. At 22° C, the proper melting-point of the paraffin will pro-

bably be found at about 48° C. Second, the knife should be set

square. Third, the block of paraffin should be pared down very close

to the object, and should be cut so as to present a straight edge parallel

to the knife-edge ; and the opposite edge should also be parallel to

this. The block should in no case be cut so as to present a pointed

side, as recommended at the Naples Zoological Station.* Fourth,

the sections ought to be cut rapidly, with the swiftest strokes that

can be produced. It is evident that this condition can only be conve-

niently realized by means of a sliding microtome; but it is by no
means necessary to have recourse to special mechanical contrivances,

as in Caldwell's automatic microtome. The Thoma microtome, well

flooded with oil, is sufficient.

Rapid Method of making Sections of hard Organized Substances.!—Dr. F. V. Hohnel first files the object (e. g. a piece of hard wood)
level with an ordinary file, and makes the surface quite even with
finer files. A piece (1/2-1 mm. thick) is then split off with a scalpel

or cut with a saw from that portion which has been filed smooth. A
drop of Canada balsam is then placed on a slide, and on it the piece

of wood, with the filed surface below, and the slide warmed till the

balsam is melted. The wood is then pressed down firmly with the

finger, and the slide set on a cold metal plate till the balsam is

cold, a small piece of blotting-paper being laid on the object, which
is pressed firmly on the slide with a soft cork. The blotting-paper

and superfluous balsam are then removed. The section is next filed,

till it is so thin as to be transparent, with a coarse file, and with finer

files until it is quite smooth and shining. If the section is to be quite

faultless it is rubbed for a short time on a dry Mississippi or Arkansas
stone, which should be freed from adherent particles of resin with a

cloth damped wdth alcohol. After the final filing and polishing the

slide and edge of the object are cleaned with a towel wetted with

alcohol. The object is then mounted in Canada balsam or glycerin.

In this way ten to twelve sections can be prepared in a day.

Contribution to the History of Staining.J—Prof. G. Holzner
writes to claim that G. C. Eeichel, of Leipzig, was the originator of

the process of staining for histological purposes. In his ' De vasis

plantarum spiralibus,' 1758, he not only pointed out the different

behaviour of the tissues and their elements with a decoction of log-

wood, but used the reagent for the discovery of the vessels.

* See this Journal, ili. (1883) p. 917.

t Zeitscbr. f. Wiss. Mikr., i. (1884) pp. 231-5.

% Ibid., pp. 254-G,
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Staining for Microscopical Purposes.*—In continuance of his

former articles, Dr. II. Gierke gives a tabular account of (1) the ixsc

of anilin dyes for ordinary and bacteriological investigatious
; (2) the

differentiation of tissue-elements by the reduction of silver salts, espe-

cially nitrate of silver
; (3) impregnation of tissues with chloride of

gold, and chloride of gold and potassium
; (4) treatment with osmic

acid.

Staining Technique. f—For studying cell-division and bringing

out nucleoli, Dr. W. Flemming hardens the fresh tissues in the fol-

lowing mixture :—Chromic acid (1 per cent.) 15 parts ; osmic acid

(2 jier cent.) 4 parts
;
glacial acetic acid 1 part, or less. The pieces

remain therein two to three days for complete hardening. They aro

then washed in water, and, for cutting, further hardened in alcohol,

or cut under alcohol, and washed in water. They are then stained in

strong saffraniu solution and washed in absolute alcohol (with 0*5

per cent, hydrochloric acid).

For staining the inner root-sheath of hairs, the sections are placed

for several hours to one day in picrocai'mine of medium strength, and
then for several hours in Greuaeher's logwood,! washed in water, and
mounted in glycerin or cloves. The fibrilla) of the connective tissue

are rose or red ; muscles, yellowish red ; all cell-bodies, similar ; cell-

nuclei, dark purple-violet; horny substance of the hair, picric yellow

(pale greenish in old chromic preparations) ; the inner root-sheath, so

far as it is horny, of a brilliant light-blue colour.

As a simple method of staining cell-substance and other parts

yellow, treatment with an alcoholic solution of picric acid is re-

commended, after staining with logwood, alum-carmine, or other nuclear

stains. This can bo applied to specimens hardened in alcohol, bichro-

mate of i)otash, chi'omic, picric, or osmic acids.

Susceptibility of the Different Tissues to Colouring Matters. §—
Prof. Ehrlich has obtained some physiologically important results

from investigations into the susceptibility of the different tissues to

colouring matters.

When colouring solutions—in particular methyl-blue—were in-

jected into living animals, and then, with the utmost expedition, parti-

cular tissues were examined, interesting reactions of the living tissue

under the colouring materials would be perceived, which, in spite of

their rapid evanescence, revealed important facts which by other

methods were in part w^holly unascertainable, in part to be ascertained

only with difficulty.

After the injection of methyl-blue, Prof. Ehrlich found in the

submiicous tissue of the tongue very numerous fibres and fibrous

reticula coloured intensely blue, which sent processes to the epithelial

formations, and it was easy to determine that these fibres were the

* Zoitbclir. f. Wiss. Mikr., i. (188-1) pp. 372-408.

t Ibid., pp. 349-61.

X Flemming, W., ' Zellsubstauz, Kern- und Zelltlieihing,' 1882, p. 383.

§ Nature, xxxi. (1885) pp. 547-8. Ecport of I'rocccdings of I3crliu Physio-
logical Society, 27th Feb., 1885.
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axis cylinders of the sensory nerves. These blue-tinged axis cylinders
were found very numerously in the gustatory cuplets, at the bases of
which they formed a quite narrow reticular network, whence, single
fibres ending in knots proceeded anteriorly to the ciliated cells. Net-
works of blue fibres were found very copiously and closely in the
cornea. The iris likewise showed blue plexuses, particularly on the
anterior side ; on the posterior side only long cancellated reticula were
observed. In the muscles, on the other hand, were found only detached
blue fibres, the ending of which in the muscle-fibre could not be
established. The axis cylinders of the motor nerves were, according
to this experiment, not coloured by methyl-blue during life ; it was
only the sensory nerves which reacted to the colouring matter. The
vessels, arteries, capillaries, and veins were surrounded by blue
plexuses. It could not, however, be decided whether the blue fibres

proceeded to the smooth muscle-cells. In the retina the nervous layer
showed no blue colouring. In the ganglion layer, on the other hand,
cells richly charged with blue, and having numerous branching pro-
cesses, were found, which, too, were in communication with the pro-
cesses of neighbouring cells. In the mixed nerve-stems and in the
roots of the nerves no blue fibres were found. The central ends, on the
other hand, showed a decided methyl-blue reaction, as did also the peri-

pheral ends of the sensory nerves. In the brain, blue fibres were
found only rarely, but were very abundant in the medulla oblongata,

while they were wanting, again, in the spinal marrow, and from these
results it appears that the colouring of living organs with methyl-
blue is a very important means of observing the endings of sensory
nerves in them.

It must, however, be borne in mind, that the examinations had to

be prosecuted very rapidly after the colouring process, because, in

living tissue, the colouring material was lost by diffusion very quickly
—in the course of a few minutes—and the colouring of the axis

cylinders disappeared.

Staining the Nervous System of the Muzzle and Tipper Lip of

the Ox.*—Dr. J. Cybulsky recommends the following method :

—

Fresh pieces of the epidermis with a thin layer of the corium are
imbedded in elder-pith, and cut with a knife wetted with alcohol and
water. The sections are placed for a quarter to three-quarters of an
hour in a weak solution of chloride of gold, washed with distilled

water and placed in a hermetically sealed vessel in a solution of
tartaric acid (saturated or diluted to 1/2). This is placed in water
warmed to 50^-60°. Already, in a quarter of an hour, a bright red or
bluish striation appears in the sections in consequence of the reduction.

The proper degree of staining can only be learnt by experience. If

the reduction is continued for a long time the acid must be renewed.

Employment of Colouring Matters in the Study of Living In-

fusoria.t—M. A. Certes finds that dahlia, chrysoidin, nigrosin, methyl-
blue and iodine-green have the property in different degrees of colour-

* Zeitschr. f. Wisa. Zool., xxxix. (1883) pp. 653-82.

t CE. Soc. de Biologie, April 5th, 1885.
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ing the uuclons, which, in living infusoria, is not coloured by quino-

lein-blue or Bismarck-brown.

Very weak aqueous solutions of dahlia, acid-grocn, and malachite-

green colour the nucleus of a large number of ciliate and flagellate

Infusoria. Diphcnylamine-blue, on the contrary, even in solution

of a deep hue, has no toxic action on Infusoria, which live and

develope in it without any coloration being produced, except in the

stomachal vacuoles from the ingestion of coloured food.

The solutions of dahlia, acid-green, and malachite-green should be

made with the water in which the organisms to be studied are living.

The resistance to the toxic action of the staining reagents is not the

same in every species. M. Certes has succeeded with solutions of

1/10,000 as a maximum, and 1/100,000 as a minimum. .

With dahlia and malachite-green the nucleus behaves differently

in species which are closely connected, and in the same species the

division of the chromatic material, or the affinity of the nucleus for

colouring matters vary according as the infusoria are more or less

distant from a period of reproduction by conjugation, e. g. malachite

green colours intensely the double nuclei of Siijhmjchia inytihs,

various Oxytriehes, &c., while the simple nucleus of Paramoncium

aiircJia is more faintly stained.

With dahlia, the coloration, more intense in the nticleus, extends,

but more faintly, to the rest of the parenchyma. There is often a

more coloured zone at the anterior part of the animal, and the sarcodo

expansions, formed of glycogen, take a feeble tint, which does not

seem to occur in Infusoria treated by other colouring materials.

The stomachal vacuoles are always strongly coloured whatever the

reagent employed, owing to the vegetable matter or dead animals

which are ingested. If a living infusorian is swallowed by a carni-

vorous infusorian, it only becomes intensely coloured when it has been

killed by the action of the gastric juices.

Even deeply coloured solutions of diphenylamine-blue and the

blues of Poirrier (B B S E and C 3 B) have no toxic action on Infu-

soria, while they colour and rapidly kill a number of bacteria.

The contractile vacuole is never coloured, except perhaps by

dahlia, which faintly stains the sarcode expansions.

» Dahlia, acid-green, and malachite-green, &c., bring about in most

species slowing of their movements from a kind of paralysis. The
contractions of the contractile vacuole first become less frequent, and

this morbid phenomenon seems to explain the dropsy which ensues

before death.

M. Certes noticed some peculiar phenomena in some Stentors

which had been living for several days in a solution of Poirrier blue.

The accumulation of the liquid had transformed the individuals into

a large soapy bulla, the wall of which contained the nuclei and buccal

ciliary apparatus. At a given moment, one of the individuals began

to open, and rejected the enormous vacuole inclosed in a special wall

and almost as large as itself. It then closed up and swam about

apparently unhurt, while the vacuole remained inert at the spot

where it was rejected, and became coloured blue.
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After tlie action o£ malachite-greeri many organisms die in a state

of extension ; in Vorticellas the contractile peduncle becomes inert,

and its central part coloured, before the vibratile cilia lose their
movements and the peristoma ceases to contract.

By the simultaneous emj)Ioyment of dahlia and malachite-green
the nucleus can be stained green and the protoplasm violet.

Diphenylamine-blue, which colours deeply vegetable debris, dead
organisms, and some living microbes, colours neither parenchyma,
nucleus, nor contractile vacuole of Infusoria, except the central part
of the contractile peduncle of Vorticellas.

M. Certes has tried the cultivation of micro-organisms on plates

of jelly coloured by diphenylamine-blue. The development of the
colonies goes on in the usual way. Some remain uncoloured ; others,

apparently identical, are coloured. The jelly becomes decolorized
whenever it is liquefied by the organisms.

Staining Vaucheria and Chara.*—Dr. J. Schaarschmidt finds

that the granules of Vaucheria (V. sessilis, and V. geminata) which
have been treated with osmic acid, glycerin, and alcohol, show
different reactions with stains and reagents to those of Saprolegnia.

The internal spongy part of the younger granules takes up the stain-

ing material with avidity, whereas the peripheral part remains
colourless or only faintly stained.

They are most strongly stained by nigrosin, rosanilin, eosin,

and safiranin ; methyl-violet and gentian-violet stain especially the

inner part of the granules. They are very resistant to strong
chemicals, and in dilute or fairly concentrated sulphuric acid they are

hardly altered even after several days. They are only dissolved by
quite concentrated sulphuric acid.

Staining of Koch's Bacillus. f

—

Dr. B. Frankel proposes the
following formula and methods :

—

3 c.cm. anilin oil are dissolved in 7 c.cm. alcohol (or 1*5 c.cm.

toluidin in 8 • 5 c.cm.) and added to 90 c.cm. of distilled water. To
100 parts of this 11 parts of a saturated watery solution of methyl-
violet or fuchsin (Weigert). To prepare a solution fresh for use

Frankel heats about 5 c.cm. of anilin or toluidin to boiling in a test-

tube, and pours it into a watch-glass. To this hot solution the

alcoholic solution of the dye is added drop by drop until a deep opales-

cent colour but no precipitate is obtained. Cover-glass specimens of

bacteria floated on this hot solution are stained in two minutes.

The following solutions are used for contrast staining.

1. Blue. Alcohol 50, water 30, nitric acid 20; as much methyl-
blue as is dissolved by shaking.

2. Brown. Alcohol 70, nitric acid 80; as much vesuvin-brown
as will dissolve.

3. Green. Alcohol 50, water 20, acetic acid 30 ; as much mala-

chite or methyl-green as will dissolve.

The cover-glasses are stained in these solutions fur 1-2 minutes,

* Mao;yar Novc'nytaui, viii. (188i") pp. 1-13.

t Berl. Klin. Wcchenscbr., 1884, No. 13.
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washed in water or 1 per cent, acetic acid, and then in 50 per cent,

alcohol, and dried (firstly between folds of blotting-paper, and then

by passing them several times through a flame). In this way one

can obtain a perfectly satisfactory double-stained specimen in four

minutes.

Staining Bacteria with Dahlia.*— Dr. Eibbert employs for

staining the micrococci of pneumonia in sputum a solution' of dahlia,

which stains the cocci deej) blue and the capsules of a lighter hue.

Typhoid bacilli in lymphatic glands were better stained by a solution

of dahlia in anilin water, according to Gram's method, than by any

other process.

Pergens's Picrocannine.t—This is prepared as follows :—Boil

for two hours and a half 500 grms. pulverized cochineal in 30 litres

of water. Add 50 grms. potassic nitrate, and, after a moment of

boiling, GO grms, oxalate of potash ; boil 15 minutes. On cooling,

the carmine precipitates ; it is washed several times with distilled

water in the course of three or four weeks. Pour a mixtui'c of one

volume of ammonia with four volumes of water upon the carmine,

taking care that the carmine remains in excess. After two days filter,

and leave the filtered solution exposed to the air until a precipitate

forms. Filter again, and add a saturated aqueous solution of picric

acid ; agitate, and then allow it to stand for twenty-four hours. Filter,

and add 1 grm. chloral for each litre of the solution. At the end of

eight days separate the liquid from the slight precipitate which is

formed, and it is ready for use.

This liquid keeps unchanged for at least two years, and is recom-

mended by Carnoy in preference to other picrocarmine solutions.

Application of the Colouring Matter of Red Cabbage in His-

tology. +—Dr. M. Flesch concentrates the watery extract of red

cabbage by evaporation, mixes with a solution of acetate of lead, and

precipitates the latter as insoluble carbonate of lead by carbonic acid,

w^hereby the greater part of the colouring matter is thrown down
with the lead precipitate. After washing on a filter, the precipitate

is dissolved by acid, the solution carefully neutralized, and treated

with sulphuretted hydrogen. The filtrate contains a clear solution

of the colouring matter, which is dried and dissolved, one part in

water and another part in alcohol. In fresh preparations nuclei arc

stained green and protoplasm red. Both solutions proved to be good

nuclear stains, even in preparations (brain hardened in chromic acid)

in which carmine failed.

Double Staining.§ —The following solutions arc recommended by

Dr. J. Bruu for animal histology.

a. Blue. Soluble prussian blue 1 grm., oxalic acid 0-25 cgrm.

• BB. d. Niederrhein. Gesell. in Bonn, 1884, pp. 2i4-5.

t Araer. Natural, xix. (1885) p. 428, from Carnoy's 'Biologic Cellulaire,'

1884, p 92. See also Lee's ' IMicrotomist's Vade Mecum,' 1885, p. 00-1.

+ Zeitschr. f. Wiss. Mikr., i. (1884) pp. 253-4.

§ Arch. Sci. Phys. et Nat., xiii. (1885) pp. 257-60.
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These are allowed to act for some hours with a small quantity of

water, and 100 grms. of pure water are then added. Filter.

h. Bed. Dissolve 0-50 egrm. of alum in 10 grms. of water, and
add 0*50 cgrm. of saffranin dissolved in 10 grms. of pure alcohol.

Filter.

The objects or sections are washed in distilled water and placed

in the blue solution for 5-10 minutes. They are then washed in a

large quantity of pure water and placed in the red solution for

5-10 minutes.

Before staining intestinal worms they are rendered transparent

by a mixture of acetic acid and glycerin.

Staining Tissues for Photo-micrography.*—Hsematoxylin stain-

ings in very thin sections, while all that can be desired under

the Microscope, are usually very disappointing when photographed

;

the delicate layer of tissue offers almost no actinic contrast when
monochromatic sunlight is obtained by the ammonio-sulphate of

copper cell. Since hsematoxylin is so extensively employed, a

ready modification to meet the needs of photography is of advantage,

and the following is suggested by Dr. G. A. Piersol. While
especially intended for nervous tissues it produces specimens

of all organs admirably adapted for photography. No especial

formula for hematoxylin is needed, using one which is capable of

staining deeply and giving standard results. In the usual course

of work the sections are stained ; a very few thin ones, however, are

allowed to remain in the solution, after those for ordinary preparation,

until they are of an intense dark purple, when they are transferred,

one by one, to a capsule containing a solution of borax 1*0; potas-

sium ferricyanide 2-5; water 100 -0. In this they are kept moving
until the intense colour is gradually discharged, and the purple tint

is replaced by a bronze-yellow, shading to saffron. Before the sec-

tions reach the latter colour they should be washed in water ; the

further usual steps in mounting are then completed.

Sections so stained, and mounted in balsam, will be found to

possess all the differentiation given by hsematoxylin, with a change

from the purplish blue colour to the subdued tones of brown—

a

substitution often most pleasing and grateful to the eye.

Collodion and Phenol in Microscopical Technique.t— Dr.

Bergonzini transfers sections which have been made from prepara-

tions hardened in alcohol or other reagent, and stained or not, from

water into phenol (in which they become transparent) and mounts in

a suitable medium. The specimen has not to be dehydrated as in

other methods. The action of the phenol can be hastened by gently

warming it. Pure phenol is iised, to which only as much water is

added as will dissolve it. Some recommend the employment of

phenol and alcohol in equal parts.

Small animals, e. g. Insecta, can be placed alive in the phenol,

which kills and renders them transparent.

* Amer. Mon. Micr. Journ., vi. (1885) p. 41-2.

t Lo Spallanzani, 1883, p. 196.
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Dry Mounting of Opaque Objects.*—lu tho cftsc of opaqiio

objects it frc(iiiciitly happens that the cover-ghisa becomes covered

with a fihn of oily or watery particles which cuucleusc upon its under
surface. Prof. W. A. Rogers, whose rulings, as formerly prepared,

were freqiiently injured in apjiearancc by this condensation, has at

last, so he believes, entirely obviated this annoj'ancc. Ho now uses

a brass ring for a cell to hold the ruled cover-glasses, but free

communication between the air within and without the cell is estab-

lished through a minute perforation in the side of the cell. Some
preparers have been in the habit of maintaining this free communica-
tion by leaving a bristle or a thread passing through the wall of tho

cell until the mount is finished, after which it is withdi'awn, thus

making a minute perforation.

Examination of Water for the Development of Micro-organisms.f

—The following methods arc recommended by Dr. Tiemanu.
200cc. of water are placed in vessels carefully purified, disinfected

by hot air, and plugged with disinfected cotton wool. The water is

drawn up by a pipette, which has been well washed with distilled water.

A drop of the Avatcr, which has been well shaken, is placed on a cover-

glass, which is set with the droj) downwards on a glass slide

hollowed out in the centre, and magnified 100-500 times. Several

such preparations are allowed to dry on the cover-glass, and then

stained with methyl-blue, dried, and mounted in Canada balsam. The
bacteria are thus stained blue.

To estimate the numbers of the organisms in the water, a certain

quantity (1/1000-10 drops) is mixed with nutrient jelly. The quan-

tity is measured in a graduated pipette, which has been previously

heated, and washed with distilled water as well as several times with

the water under examination. Each sample is added to 10 cc. of lique-

fied jelly, which is spread on a glass plate previously sterilized by
heat. The colonies develop in the jelly, beneath a bell-jar, the air in

which is kept damp, at various parts of the plate, and the number per

square cm. is counted under a magnification of 30 diameters. The
mean of the values thus obtained x the area of the jelly gives the

number of organisms in the sample, and the number of tlie same

per cc. of water can be calculated. For counting, one uses a plate

divided into square centimetres, which is placed beneath the test-

plate. Tho estimated is always less than the real number, as some
colonies cover each other, and all the micro-organisms do not

developc.

Examination of Water for Organisms. :|:—If a sample of water

contains but few organisms, these may easily escape observation under

the Microscope. Mr. H. S. Carpenter and Mr. W. O. Nicholson have,

therefore, devised a method by which these organisms may be culti-

vated, and consequently become so numerous as to bo readily recog-

nizable.

* Amcr. Mou. Micr. Journ., v. (1884) pp. 210-11.

t Verli. Dcutsch. Gesell. i. uftentl. Gcsundbeitspflese zu Berlin, 1883.

X Anal^-st, ix, (1885) pp. 04-6. See Jouru. Chem. Soc.—Abstr., xlviii.

(1885) pp. 442-3.
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The necessary apparatus consists of:—(1) A short-necked four-
ounce flask, fitted with a caoutchouc stopper through which two tuhes
pass ; they are bent at right angles, and have their external ends
drawn out

; (2) a tube with a bulb (about 25 ccm. capacity) blown on
the side, and the ends tapering to fine points

; (3) a long combustion-
tube 18 in. long, loosely packed for 10 in. with asbestos, which can
be connected with a refrigerator. About 50 ccm. of Pasteur's solution

are boiled in the flask, the combustion-tube is heated to, and kept at,

a red heat, a slow current of air is passed through, the flask is attached,

and the tubes are sealed up while the sterilized air is passing and the
solution is boiling. A bulb-tube is sealed up at one end, distilled

water is introduced and boiled off, and the other end is sealed up
while the tube is full of aqueous vapour ; one end is now broken off

under the surface of the water to be examined, and when the bulb is

full the end is immediately sealed up again. The heated combustion-
tube is now connected with the refrigerator, and a rapid current of air

passed to clear the apparatus ; one end of the bulb-tube is connected
by means of indiarubber tubing with the refrigerator, which is now
cooled ; the other by a similar connection with one of the flask-tubes

;

all the ends are broken by pressing the indiarubber connections, and
the water from the bulb-tube rushes into the partially vacuous flask,

followed by the cooled sterilized air ; the flask-tube is then sealed up
and placed in a convenient place for the development of the organisms,

and the apparatus disconnected. All requisite precautions are taken

to avoid the admission of extraneous organisms.

Removal of Microbes by Filtering.*—M. C. Chamberland finds

that a filter composed of porous unglazed porcelain will entirely free

any fluid from the microbes which it may contain. It is cleaned with

the greatest ease by heating.

Effect of Prolonged Repose and Filtration through Porcelain

on the Purity of Water.f —Prof. H. Fol and M. P. L. Dunant
describe experiments on this subject. Struck by the small number
of germs in the water of the Lake of Geneva compared with that of

other drinking waters, and attributing it to the repose of the water,

the authors resolved to test this theory. Impure water, estimated to

contain not less than 150,000 germs per ccm,, was allowed to stand,

and after eight days it was found that it had lost 94 per cent, of the

germs, only one in seventeen remaining in suspension. At the end

of fifteen days 23 per cent, more had sunk to the bottom, making
95*3 per cent, for the three weeks.

Water that had been passed through Chamberland's unglazed

porcelain filters was found to be quite sterile, and the authors con-

sider that not only water, but any liquid sufficiently fluid to pass

through the porcelain under a pressure of from two to three atmo-

spheres can thus be sterilized cold.

Determination of the Number of Germs in Air.— Prof. H. Fol

writes that he now constantly employs curved tubes closed at one end

* Comptes Eendus, xcix. (1884) pp. 247-8.

t Arch. Sci. Phys. et Nat., xiii. (1885) pp. 110-8,

Ser. 2.—YoL. V. 2 O
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by tho small funnel stopper mentioned ante, p. 8G2, The lower end
of the tube, bent somcwliat in the sbapc of a letter S lying down— OQ,

is attacbed to the flexible tube of tbc aspirator, the upper end being

closed by the funnel stopper. This is plugged at its lower end by
sterilized glass wool, which is covered by a layer of sterilized salt.

After the air has been drawn by the aspirator through this double

plug, the salt, with the retained germs, is added to the bouillon used

for the culture operations.

Examining Vegetable Powders.*—In tho niieroscopical investi-

gation of a vegetable powder as to its purity and its freedom from
adulteration, Dr. A. Meyer recommends tliat it should be examined

in water under a power of 50 diameters, and if a foreign element

is detected this is magnified 180 diameters, and drawn with

a camera lucida. The drawing is then compared with drawings

which have been made under a similar magnification of the elements

of the suspected adulterating material. Lastly, one compares, under

a very high power, tho suspected elements with as freshly-prepared

specimens as possible of the adulterating material.

An account of the anatomical appearances and structure of tho

fruits of the buckwheat and maize follows, with a description of tho

action upon them of reagents : e. g. potash, Schultze's fluid, &c.

Sterilization of Fermentable Liquids in the Cold.f—M. A. Gautior

describes a process for sterilization in tlie cold by means of a filter

made of biscuit porcelain or faience rendered vacuous. Tlio filter is

placed in the particular liquid and the receiver connected with it.

The liquid passes through the porous walls of the filter and thenco

into the receiver, and in this way solutions of albumen, serum, grape-

juice, peptones, milk, &c., can be sterilized without tho application

of heat.

A DY, J. E.—The Microscopic Study of Rocks. III., IV.

[Methods of procuring suitable spccimensof rocks and preparing sections from

tliem for microscopical examination, witji a description of hummer, and
slitting and grinding machine.]

[Petrogra])liist's grinding bench—Mounting rock sections for microscopical

examination.]
III. Sci. Monthly, III. (1885) pp. 99-103 (i figs.), 131-3 (2 figs.).

Anderson, J., Jun.—Crystals for the Polariscope.

[Complaint that such slides are not permanent. Nearly all his slides

"show signs of deterioration, and in some the crystals have vanished

altogether."]
Sci.-Gossip, 1885, p. 90.

AssMANN, R.—Mikroskopische Beobachtung der Wolken-Elemente. (Micro-

scopical Observation of Cloud-Elements.) IPost.']

Naturforscher, XVIII. (1885) pp. 120-30,
from Meteoroloq . Zeitschr., II. (1885) p. 41.

A r BERT, A. B.—The Gum of liquidambar styraciflua or American Storax as

a Mounting Medium. [Post.']

Amer. Mon. Micr. Journ., VI. (1885) pp. 8G-7.

• Zeitschr. f. Wiss. Mikr., i. (1884) p. 309.

t Bull. Soc. Chim., xlii. pp. 140-50. See Journ. Chem. Soc—Abstr., xlviii.

(1885) pp. 287-8.
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Bayerl,B.—DieEntstehungrotlier Blntkorperclieii im Knospelaus Ossifications-
rande. (The origin of red blood-corpusclos in cartilage at the marffin of
ossification.) ISupra, p. 537.]

Arch. f. Mikr. Anat., XXIII. (1884) pp. 30-45.
Berth OLD, V.—TJeber die Mikroskopischen Merkmale der wichtigsten Pflanzen-

fasern. (On the microscopic characteristics of the most important vegetable
fibres.)

[Cf. Vol. IV. (1884) p. 829.]

Bed. d. Zeitschr. f. Landwirthsch. Gewerbe, 1883, Nos. 3-4.
Zeitschr.f. Warenkunde, 1883, pp. 14-5, 17-8 (16 figs.).

„ „ TIeber den Mikroskopischen Nacliweis dss Weizenmehls im
Roggenmehl. (On the microscopical determination of wheat-meal in rve-

[Cf. Vol. III. (1883) p. 604.]
Beil. z. Zeitschr. f. Landwirthsch. Gewerhe, 1883, pp. 1-3 (8 figs.).

Bloohmann.—See Kirchner.

Bonnet, R.—Kurzgefasste Anleitung znr Mikroskopischen Fntersuchung
tMerischer Gewebe. (Brief introduction to the microscopical investigatum of
animal tissues.) 8vo, Miinchen, 1884.

Bo WEE, P. O., Vines, S. H., and Dyee, W. T. T.—A Course of Practical
Instruction in Botany. Part I. Phanerogamse—Pteridophyta.

[Contains:—Introductory Chapters. I. Methods and Reagents: A. Making
Preparations; B. Micro-chemical Reagents. II. Structure and Pro-
perties of the Cell : A. General Structure ; B. Micro-chemistry of the
Cell; C. Micro-physics of the Cell, pp. 1-43. Practical Directions for
the Study of Types, pp. 44-226 ; and see supra, p. 484.]

xi. and 226 pp., 8vo, London, 18S5.

J3rdn, J.—Precede de double coloration applicable aux etudes microscopiques.
(Method of double staining for microscopic purposes.) [Supra, p. 558.]

Arch. Sci. Fhys. et Nat., XIII. (1885) pp. 257-60.
BiJTscHLi, O.—See Kirchner.

Carpenter, H. S., and W. 0. Nicholson.—Examination of "Water for
Organisms. \_Supra, p. 560.] Analyst, IX. (1885) pp. 94-6.

Certes, a.—De I'emploi des matieres colorantes dans I'etude pbysiologique et
bistologique des Infusoires vivants. (On the employment of colouring matters
in the physiological and histological study of living Infusoria.) [_Supra, p. 555.]

Sep. repr. GR. and Mem. Soc. Biol., 1884, 7 pp.
Cole, A. C.—Studies in Microscopical Science.

Vol. III. Sec. I. Part 3, pp. 9-12. Formation of Cystocarps in Batrachosper-
mum. Plate III. Batrachosp)ermum showing Cystocarps. Part 4, pp.
13-16. Structure of the Apothecium in Solorina. Plate IV. Solorina
crocea. V. S. of Thallus and Apothecium.

Sec. II. Part 3, pp. 9-12. The Primitive Cell and its Progeny (concluded).
Glands (in part). Plate III. Anodon. T. S. of Organ of Bojanus x 250.
Part 4, pp. 13-16. Glands (concluded). Plate IV. Liver of Lobster
(Homarus vulgaris). Tr. Sec. X 150.

Sec. III. Part 3, pp. 9-1 2. Alveolar Pneumonia (concluded)-. Plate III. 3rd
stage X 170. Part 4, pp. 13-5. Broncho-pneumonia. Plate IV. X 100.

Sec. IV. Part 3, pp. 9-12. Spiders (concluded). Plate III. Jaws of Spider'
Epeira diadema, female, X 75. (Includes Methods of preparation: (1)
Cambridge's process for preserving spiders entire; (2) Method of pre-
paring and mounting dissections.

[" The spinneret, leg, and falces having been respectively removed from the
spider are placed separately in liq. pot. for 24-36 hours ; then soaked in
water to remove the potass : then placed in acetic acid (in which such
parts of insects, &c., may always be preserved until required for

mounting) ; then again soaked in water ; then placed in methylated
spirit for a short time ; then cleared by means of oil of cloves, and lastly

transferred to turpentine, and mounted ' without pressure ' in cells. The
2 o 2
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toiiguo of the spider carefully dissected out, forms an interesting prepara-
tion. The various parts of the mouth may also be dissected and separately

mounted, the skin maybe stained with carmine or logwood, and mounted
in Canada balsam, whilst the eyes of many spiders, other than the well-

known brilliant eyes of the jumping spiders, may be mounted in balsam,
in cells as opaque preparations, with the best results."]

Fart 4, pp. 13-6. Leeches (in part). Plate IV. Trans. Sec. Medicinal
liOecli X 50.

Colture Media for Bacteria.

[Directions for preparing flesh-peptone-gelatin, and directions for using the
gelatin in plate-cultures and test-tube cultures.]

Amer, Mon, Micr. Joiirn., YI. (1885) pp. 55-7,
from Journ. Amcr. Med. Assoc.

Ctbtlsky, J. B.—Das Nervensystems der Sclinauze und Oberlippe von Ochsen.

(The nervous system of the muzzle and upper lip of oxen.)

[Contains methods, s'ipra, p. 555.]
Zcitschr. f. Wiss. Zool., XXXIX. (1883) pp. 653-82.

D., E. T.—Graphic Microscopy.

XVI. Eggs of Vapourer Moth.
XVII. Transverse Section of Spine of Echhius.

Sci.-Gosslp, 1885, pp. 73-4 (1 pi.) pp. 97-8 (1 pi.).

Davis, J. J.—A simple Cover Compressor.

[" Divide a small cork transversely and cut a notch in one cud of one of the

pieces. Pass an ordinary stationer's rubber elastic ring over the end of the

slide ; put the piece of cork under it, the ruig resting in the notch ; then
draw it along until the under side of the ring will rest under the point to

which the pressure is to bo applied, tlien lower the cork on the cover.

If more pressure is desired a second ring may be placed over the first.

Pieces of cork of different lengths give more or less pressure, and those of

difffrent diameters apply it over more or less space. The slides can be
laid away side by side."]

The Microscope, V. (1885) p. 36.

Debes, E.—Das Eeinigen und Prapariren von Diatomaceen-Material. (Cleaning

and preparing diatom material.) \_Fost^

ITohnjia, XXIV. (1885) pp. 49-66.

DoLLET, C. S.—Preservation of Jelly-fishes at the Naples Zoological Stations.

[Statement of the results obtained by Signer Lo Bianco, but no description of

the method.]
Science, V. (1885) p. 272.

Dyek, W. T. T.—See Bower, F. O.

Ehblich.—[Susceptibility of the different tissues to colouring matters.]

[^Supra, p. 554.]
Nature, XXXI. (1885) pp. 547-8 (Report of Proceedings of

Berlin Physiological Society, 27th February, 1885.)

Etti.—Verhalten von Tannin und Eichenrindegerbsanre gegen verschiedene

Beagentien. (Behaviour of tannin and quercitannic acid with different re-

agents. Ber. Deutsch. Chem. Gescll., .1884, No. 13.

Ew A K T, J. C, and J. D. M a t t h ew s.—Directions for the examination of Amceba,

Faramcccium, VorticcUa, Hydra, Lumbricus. Ilirudo, Asterias, and Echinus.

4to, Edinburgh, 18S5, 32 pp.

E Y F E R T H, B.—Die einfachsten Lebensformen des Thier- u. Pflanzenreiches.

NatnrgescMchte der Mikroskopischen Susswasserbewohner. (The simplest

forms of life in the animal and vegetable kingdoms. Natural history of the

microscopical inhabitants of fresh water.)

2nd ed., 130 pp. and 7 pis., 4to, Braunschweig, 1885.

Fabre-Domergce, p.—Note snr les Ehizopodes et les Infnsoires des eaux de

Toulouse, leur recolte et leur preparation. (Note on the Rhizopods and
Infusoria of Toulouse, their collection and preparation.)

[Describes principally M. Certes' methods. Also a current apparatus,

supra, p. 526.]

Bull. Soc. D'Eist. Nat. Toulouse, XVIII. (1885) pp. 152-88.



ZOOLOGY AND BOTANYj MICROSCOPY, ETC. 565

Feancotte, p.—Tableatix synoptiques representant les principales manipula-
tions dans les latoratoires d'Mstologie et d'anatomie comparee. (Synoptical
tables of the principal processes in histological and comparative anatomy
laboratories.)

Bull Son. Belg. Micr., XI. (1885) pp. 134-42. Extracted fiom
the author's ' Manuel de Technique Microacopique,' in the press.

GierJw, H.—Staining Tissues in Microscopy. I, II.

[Transl. by Prof. W. H. Seaman from ' Zeitschr. f. Wiss. Mikr.']
Amer. Mon. Micr. Journ., VI. (1885) pp. 65-8 and 76, 89-94.

Geant, F.—Microscopical Staining—Mounting Bacteria.
[Description of " methods with reference to sputum in particular, but also

with reference to bacteria or Schizomycetes generally. "]
Engl. Mech., XLI. (1885) pp. 212-4.

Haeeison, W. J.—Simple Methods of making Lantern-slides.
[Includes " pictures of what one has actually seen . . . through . . . the

Microscope."]

Knowledge, YII. (1885) pp. 284-5, 326.

Hay, O. p.—Some Anatomical and Histological Methods.
[1. Modification of Semper's method of making dry preparations. 2. A
method of making double injections for dissecting purposes. 3. A method
of producing double injections for histological purposes. Post.']

Amer. Natural., XIX. (1885) pp. 526-9 (1 fig.).

HoLL, M.

—

Tolu statt Chloroform bei Paraffineinbettung. (Tolu instead of
chloroform in paraffin imbedding.) [_Supra, p. 541.]

Zool. Anzeig., VIII. (1885) pp. 223-4.
Ibiza, L. e.—[Gelatine-glycerine as a substitute for Canada balsam.]

IPost.'] An. Soc. Espan. Hist. Nat., XIV. (1885) Actas, pp. 12-15.

Jenkins, A. E.—New methods of Work. {In part.)

[Lavdowsky's ' Myrtillus,' vol. iv. p. 652, and Heidenhain's Hsematosylin,
ante, p. 158.]

The Microscope, V. (1885) pp. 85-7.

K A at ZEE, P.—Die Technik der Sputum-TTntersuchung auf Tuberkel-BacUlen.

(The technics of the investigation of sputum for tubercle-bacilli.)

2nd ed., 15 pp., 8vo_, Wiesbaden, 1884.

KiECHNER, Blochmann, and BtJTSCHLi.—Die Mikroskopische Pflanzsn- und
Thierwelt des Siisswassers. Theil I, Die Mikroskopische Pflanz3nwelt des

Slisswassers. (The microscopical vegetable and animal world of fresh- water.

I. The microscopical vegetable world of fresh-water).

56 pp. (4 pis.), 4to, Braunschweig, 1885.

Klein, E.—Micro-organisms and Disease. An introduction to tlie study of

specific micro-organisms.

[Contains chapters on " Microscopic examination," " Preparation of culture

material," " Vessels and instruments used in cultivation," " Methods of

insulation," (fee]

2nd ed., xii. and 201 pp., 116 figs,, 8vo, Londnu, 1885.

KoNiNCK, L. DE.—Essais microchemiques par voie seche, precede de Bunsen,

Besume a I'usage des Laboratoires d'Instruction. (Microehemical assays by
the Bunsen dry method. EeMine for the use of laboratories.)

7 pp. and table, 8vo, Liege, 1885.

Matthews, J. D.—See Ewart, J. C.

McCalla, A.—The Working Session.

[Remarks on its usefulness—also in rej^ly to the criticisms on his claim to

be the originator of it, ante, p. 366.]

The Microscope, V. (1885) pp. 77-81 and 89.

"MEDICIN.S; DocTOE."—Mounting Bacteria.

[Comments on F. Granfs note, supra.']

E.igl. Mech., XLI. (1885) p. 238.

Meyee, a.—TJeber die Mikroskopische Untersuchung von Pflanzanpulvarn,

speciell iiber dem Nachweis von Buchweizenmehl in PfefKrpulver nod iiber

die Unterscheidung des Maismehles von dem Buhwelzenmehle. (Ou the
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microscopical invcstij^ation of vcgctnbl' powclirs, esjiepiully with ropnnl to tho

diti'ction of buckwheat Hour in pcjiiur powilcr. iiuil on tlio discriuiination of

muizo dour from buckwheat flour.) [^Sujmi, p aG"^.]

Arc/i. d. rhnrm., CCI. (1883) p. 912.

MiCHELSON, P.—Ueber die Verwerthnng der Saure-fuchsinfarbung (nach

Weigert) fiir dermatologische Zwecke. (On the application of Weigcrt'a acid

fuchaiu ataiuing iu dermatology.)
Monatsschr. f. praht. Dcnn.ito'., II., No. 12.

Mojsisovics V. MoJSVAR, A.—Leitfaden bei zoologisch-zootomischen Prapa-

ririibangen. (Guide to znnlogical-zontoniicul prtpuratioii.)

2nd od., xii. and 259 pp., 127 figs., 8vo, Leipzig, 1885.

Nelson, E. M.—Dr. Zoch's Comma Bacillus.

[Denial of the suggestion, ante, p. 383, that Brittain and Swayne discovered

this tliirty-five years ago. The art of staining micro-organisms was then
unknown, and tho "microscopy " of that day could not have been equal

to the occasion."]
Engl. Mcch., XLI. (1885) p. 82.

Neville, J. W.—Crystals for the Polariscope.

[Remarks im their instability.] Sci.-Gossip, 1885, p. 115.

Nicholson, W. O.—See Carpenter, II. S.

Otto, J. G.—TIntersuchungen iiber die Blut-Korperchenzahl und dem Hamo-
globin Gehalt des Blutes. (Researches on the number of blood-corpuscles and
the amount of Incmoglobin in the blood.)

Arch.f.'d. Gesammt. /'A./s-o/., XXXVI. (1885) pp. 12-72 (« figs.).

Pel LET AX, J. — Sur remploi du baume de Tolu pour les preparations de Dia-

tomees. (On the employmmt of balsam of tolu for diatom preparations.)

[Copy of M. Amann's note, ante, p. 353, and caution against using Tolu.]

Journ. de 2Iicroijr., IX. (1885) pp. 131-2.

Pergens's Picro-carmine. [^^'^upm, p. 558.]

Amer. Natural, XIX. (1885) p. 428,

from Carnoy's Biologic Cellulatrc, 1884, p. 92.

Queen, J. W.—["Stratena" (glne made fluid by the addition of a small quantity

of acetic or nitric acid) recommended for protecting slides against the oil of

immersion lenses, and as a cell-substance and finish for objects mounted in

various oily media.]
Micr. Bxdldin, II. a885) p. 12.

EiBBEKT.—Ueber Spaltpilzfarbung mit Dahlia. (On staining Sehizomycetea
with dahlia.) \_Siijjra, p. 558.

J

Wrh. Nat. \\r. I'reuss. Rlwinl. u. Wesffalens, XLI. (1884)—SB. pp. 244-5.

Salmon. D. E., and T. Smith.—Koch's method of isolating and cultivating

Bacteria, as used in the Laboratory of the Bui-eau of Animal Industry, Dept.

Agriculture. Aiucr. Jin. Micr. Jvum., \I. (18S5) pp. 81-4.

Sattebth WAiTE, T. E.— Manusl of Histology and Histological Methods,
2ud oil., 8vo, New York, 1884.

Seaman, IT. If.— See Gier/;c. IT.

Slack, H. J.—Pleasant Hours with the Microscope. [Molecular motion.]

[Seeds and Carter's bos of seeds for tlie Microscope.]

Nnowledgc, VII. (1885) pp. 318-9, 408-410 (2 figs.).

Smith, T.—See Salmon, D. E.

Sol LA, R. F.—Ueber zwei wahrscheinliche Mikrochemische Eeactionen auf

Schwefelcyanallyl. (On two probable micro-ehemical renetions of sulphocya-

natc of allyl.) Bot. Ccntralbl., XX. (1884) pp. 342-5.

S T ow E L L, C. H.—The Student's Manual of Histology.

3rd ed., 370 pp., 8vo, Ann Arbor, 1885.

[Stowell, C. II., and L. R.].—"Anything to win."

[Polemical remarks on the controversy as to ^Vllite Zinc cement.]
ITic Micrnscopc, V. (IS.-^o) pp. 88-9.

T I EM ANN.—Untersuchung des Wassers auf entwicklungsfahige Mikro-
organismen. ( Investigation of Water forMicro-organismscapable of developing.)

[.^u_///a. p. fitiO.]

Veihundl. Dcutsch. Gcsdl. f. ojentl. Gcsundshcitsplege zu Berlin, 1883.
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ToLDT, C—lehrbuch der Gewebelehre mit vorzugsweiser Berticksichtigung des
menscMiclien. Korpers. (Text-book of Histology, with special reference to the
Human Body.) 2nd ed., xiv. and 679 pp. (195 figs.), 8vo, Stuttgart, 1884.

Vetillaet, M.—Method of Analysis of Fibres, Tissues, &c.
[Arrangement in tabular form of the more prominent characteristics whicli

distinguish twenty fibres from each o|hgr.)

Amer. Mon. Micr. Journ., VI^(1885) pp. 47-52,

from Etudes sur les Fibres.

Vines, S. H.—See Bower, F. O.
VoBCE, C. M.—The Working Session of the American Society of Microscopists.

[Scheme of work for demonstration at the next Session, under twenty-four
heads.]

Amer. Mon. Micr. Journ., VI. (1885) pp. 34-5.

The Microscope, V. (1885) pp. 40-1.

"Walters, H. A.—A Net for Microscopists. \_Supra, p. 535.]

Sci.-Gossip, 1885, pp. 78-9.

Whitney's (J. E.) Preparations of Plant-hairs.

Amer. Mon. Micr. Journ., VI. (1885) p. 58.

WiENACK, L.—Anleitung zur Erkennung organischer und unorganischer
Beimengungen im Roggen- und Weizenmehl. (Introduction to the recognition

of organized and unorganized admixtures with rye-flour and wheaten-flour.)

64 pp. and 2 pis., 8vo, Leipzig, 1884.

Worm LET, T. G.—Micro-Chemistry of Poisons, including their physiological,

pathological, and legal relations, with an appendix on the detection and
microscopic discrimination of blood, adapted to the use of the medical jurist,

physician, and general chemist.

2nd ed., 784 pp., 17 pis. and 1 table, Svo, Philadelphia, 1885.
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MICKOSCOPY.

o. Instruments, Accessories, &c.*

Revolving Stage Microscope.—This instrument (fig. 136) appears

to have anticipated those of Klonne and Miiller and of Mirand figured

in this Journal, Vol. III. (1880) p. 144, and Vol. III. (1883) p. 897.

No definite date can be assigned to it, but it bears the appearance of

Fig. 136.

having been made at least twenty-five years ago. It was apparently

designed for some special purpose, as the rotating stage is only 4 in.

in diameter, and is not adapted to take even the Hmallest-sized slides.

The objects were placed in ten circular apertures (5/lG in. in diameter)

• This BubdiviBion is arranged in the following order :—(1) Stands
; (2) Eye-

pieccH and Objc-ctivea; (3) Illuminating Apparatus; (4) Other Accessories;
fr») Fhoto-micrograpLy

; (0) Manipulation; (7) Microscopical Optics, Books,
and Miactlianeous matters.
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Fig. 137.

in tlie stage, tlie bottom of each being closed by a piece of glass.

They were protected by a cover-glass, wbicli was held in a pivoted

frame, so that it could be turned away from the cell when desired.

The instrument is of French workmanship.

The arrangement for focusing is peculiar, the arm carrying the

body being raised and lowered by
the milled head below the stage at

the back.

Portable Microscopes. — The
following forms complete, we be-

lieve, the history of portable Micro-
scopes, many of which have been
already illustrated in the Journal.

Nachet's Pocket and Portable

Microscopes—The original form of

M. Nachet's Pocket Microscope for

powers up to 1/8 in., constructed

in 1854, is shown in fig. 137. The
metal box into which it is packed
measures 3^ x 2^ x If in. In use

the Microscope was screwed to the

box, as shown in the fig. The
mirror is seen through the opening in front, which is closed by a disk

of glass. It has a fine adjustment, and for oblique light it is sufS.-

cient to slide back the lid of the box as shown in the fig.

Fig. 138.

,-=^

To meet the demand for a portable Microscope of larger size,

M.Nachet devised the newer model shown in fig. 138. This when closed
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is 5f X 3^ X 2J in. The Microscope is screwed to a metal plate

which turns on a hinge joint at the side of the box. This plate forms

the sta^e, and cai'ries a mirror beneath. "When the Microscope is

removed and placed in the bos the plate is turned back on the top

of it. A rackwork coarse adjustment has since been added. The
Microscope can be inclined, as shown in the figure, or used vertically.

To prevent overbalancing, the bottom of the box is provided at each

end with a flat brass slide, which can be extended 2 in. in front of

the box.

ColUns's Portable Microscope.—The peculiarity of Mr. C. Collins's

portable Microscope (fig. 189) is that it is permanently attached to the

Fig. 139.

lid of the box, so that no time is lost in screwing it to its support as

in other cases. The lid itself is fixed to the box, and has a hinge

joint at its lower end by which it can bo inclined. A small clamp-
screw acting on the brass support fixes the lid, and with it the body-
tube, at any desired degree of inclination.

To replace it in the box the mirror is pushed up to meet the

stage, the b(jdy-tube racked down, and the inclined suj^port with-

drawn and allowed to fall iuto the box. The lid is turned a half-circle

on a pivot at tlie centre of its lower end, so that tlio Microscope now
faces tJie inside of the box, into which it can then be dropped by
means of the hinge on the lid.

Box Microscojje.—The instrument shown in fig. 140 was purchased
in Paris, and was ai)parcutly made some twenty-five years ago. Like
that of Mr. Collins, the Microscope is fixed to the lid, and when not
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in use the body-tube is removed and divided, and the two pieces

packed in tbe box, which can then be closed by the lid. It can only
be used upright, as there is no provision for inclining it.

Fig. 140.

Pfaff's Microgoniometer.*— Dr. F. Pfaff's microgoniometer

(fig. 141) is practically a theodolite in which the telescope is re-

placed by a Microscope. A short pillar carries a large block to

which the arc, graduated to 58°, is attached. The block has two
sockets in faces at right angles to each other, so that the arc can be

set vertically, as in the fig., or horizontally. The alhidade can be

clamped at any point of the arc by a screw behind the latter, a slight

movement being still capable of being imparted to the alhidade by the

other milled head. The vernier reads to 4". The lens is for reading

the angles. The Microscope rests in the two frames attached to the

alhidade, shown in the fig., and can be depressed or raised at the lower

end by a spring screw (so that its axis coincides in direction with a

radius of the arc), or moved nearer to or further from the centre of

the circle by loosening the side screws in the frames. For micro-

scopic objects a stage (fig. 142) is provided, the bent arm of which

* Pfaff, F., * Das Mikrogoniometer : ein neues Messinstrument, und die damit

bestimmten Ausdehnungscoefficienten der Me'talle,' 20 pp. and 1 pi. 8vo,

Erlangen, 1872.
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slides in the guides at the top of the block. The milled heads at the

end of the feet are for levelling the instrument.

The author claims that the instrument will measure to 1/100,000

of a millimetre, and gives a table showing the dimensions of an object

Fig. 142.

(at a distance of 1 mm. from the

centre of the circle) for angles from

4" to 5°. Directions for use are

also given, with remarks on the

determination of the coefficients of

expansion of the metals.

Double-Drum Microscope- — In

this form (fig. 143), the peculiarity

is found of two drums, the one

serving as the Vjase of the Microscope,

and the other as the support of the



704 SUMMARY OF CURRENT RESEARCHES RELATING TO

socket for the sliding body-tube. This latter application of the drum
has no raison-d'etre that we can discover, adding nothing to the con-

venience or stability of the instrument.

Theiler's " Universal (Achromatic) Pocket Microscope."—The
commendations of Microscopes and microscopic apparatus by what we
may term the " lay " press are often very wonderful, and after reading

the following descriptions it was not perhaps surprising that we

.

should have become somewhat eager to possess the instrument.
" We have received from Messrs. Theiler and Sons a specimen of

their Universal Pocket Microscope, which magnifies 50 diameters. It

is a very admirable contrivance, and should
Fig. 144. be in the hands of all young people."

" This instrument is a virtual Micro-
scope, giving beautifully well-defined images,

and may be used either by the aid of day-

or lamp-light. No one having any interest

in microscopy should leave home unaccom-
panied by such a small and so efficient an
instrument. Its cost may be measured in

the inverse ratio to its utility and value."

The instrument when received (from

Messrs. M. Theiler and Sons, of London)
turned out to be the familiar " Taschen-Mikroskop " of the German
opticians supplied for many years past. It is shown in fig. 144.
The slide is inserted in the slit of the tube by pressing down the
spring which keeps it in place. The adjustment of focus is effected

by screwing the lens in or out. Some of the German makers supply
the instrument to take ordinary 3x1 slides.

Eye-piece Micrometers.*—Mr. H. L. Tolman records that for

some months past he and Dr. M. D. Ewell, having been working at

micrometry and the relative r-^Lvantages of the eye-piece and cobweb
micrometers, decided to make a series of independent measurements
to see which method was superior.

Two slides of fresh blood were prepared under the same circum-
stances, as nearly as possible, the blood was dried about half an hour
in the air of a well-warmed room, and then sealed in a cell, so that

the degree of desiccation would be the same, and the measurements
were made the same evening, independently. Dr. Ewell used a

1/10 Spencer (homogeneous immersion, N.A. 1"35) with an amplifier

and a 1 in. eye-piece, giving a power of about 2000, and Mr. Tolman
a 1/10 Spencer (homogeneous immersion, N.A. 1 • 25) with a 3/4 in.

eye-piece, power 1562. The former measured twenty-five corpuscles,

the average being 1/3138 in., and the latter measured fifty with an
average of 1/3139 in., the difference between the measurements being
only 1/985,000, an amount far too little to measure. Mr. Tolman
feels pretty well convinced, therefore, that the cobweb micrometer
does not offer sufficient advantage in point of accuracy to compensate
for its additional cumbersomeness and expensiveness.

* Amer. Mon. Micr. Joum., vi. (1885) pp. 115-6.
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In another report* of the measurements the matter is thus dealt

with.
" While of course these measurements have no tendency to prove

the possibility of identifying blood by the diameter of the corpuscles,

they are admissible to show that under exactly the same conditions
there is an average diameter of the blood-corpuscles of an individual
which varies within exceedingly narrow limits, and that this diameter
may be measured with very great accuracy. The limits of error
certainly fall within the 1/200,000 in., and probably within the

1/250,000. Whether this average diameter varies from time to time
is a question not yet determined."

Boecker's Holder for Analysing Prism and Goniometer.—This
(fig. 145) serves not only to hold the analysing prism, but can also

be used for a Leeson's goniometer.

Fig. 145. Fig. 146.

The apparatus is attached to the body-tube by the ring a b, over
which is fixed the divided circle c d. Within the latter turns con-
centrically the tube e /, with a bevelled plate on which is the index-

mark. This tube receives either an analysing prism or the doubly-
refracting achromatic quartz prism of Leeson's goniometer (fig. 116).
The rotation of the tube can be prevented when desired by the clamp
screw r.

"An Improvement in Objectives."t—This is another paper by
Mr. E. Gundlach, which we reproduce in its original form :

—

" Eight years ago I presented to the American Association for

the Advancement of Science a description of a new quadruple
objective for astronomical telescopes.^ The general acknowledgment
with which the paper was received, and the high estimation of the
theoretical princijiles of the invention by scientific authorities of this

country as well as Europe, encourage me to present to this Society

a description of another improvement in objectives, which I expect
will be of equal value for both the telescope and the Microscope.
Although I have uufortiuiately not had sufficient opportunity for

properly executing an objective of the above-mentioned description,

and thus practically demonstrating its advantages, I must confess

that during the time I have become conscious of a practical defect,

The Microscope, v. (1885) pp. 113-4, from 'Legal News.'

t Proc. 7tli Ann. Meeting Amer. Soc. Microscopists, 1881, pp. 148-52.

X See this Journal, ii. (1879) p. 75.
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which is, the increased number of lenses. I am now of the opinion
that any improvement of objectives which requires additional lenses

will always be objectionable, however valuable the improvement may
otherwise be.

" The objective which I now wish to describe is free from this

defect. It consists of two lenses only, one of crown and one of flint

glass, like the ordinary objective. But the formula is based upon a
new principle. In my description of the quadruple objective I have
spoken of the so-called aberrations of higher order. Let me briefly

review this for the better understanding of the following description.
" We know that the flint glass lens of an objective acts merely as

a corrector of both the spherical and chromatic aberrations of the

crown glass lens ; but, owing to this double action, the said correc-

tion is, even in its best possible form, imperfect in so far as, when
the part or zone lying about midway between the centre and the

periphery is just right in correction, then the central part leaves a
small remnant uncorrected, while the peripheric zone is already over-

corrected. These unremovable remnants or so-called aberrations of

higher order are the only cause of those imperfections of the achro-

matic objective which are dependent on the figure or curvature of

the lens, and therefore the best formula for an objective will be that

by which these aberrations are mostly reduced. Since the discovery

of achromatism nothing has been spared to find by the aid of mathe-
matics the best possible form for the flint glass lens for the correction

of the aberrations of the crown glass lens ; but for the finding of the

proper form, or to better the proportion of curvatures of the crown
glass lens itself, there never was a special rule adopted nor theoretical

law found after which to obtain the most favorable result. But the

calculations were based upon the principle that for any positive

crown glass lens a negative flint glass lens can be found, combined
with which it will form an achromatic objective in the common sense,

and according to this principle no special pains were taken to find the

proper form of the crown glass lens.

" My object in this paper is to show that for the best possible

construction of an achromatic objective the proper figure or proportion

of curvatures of the crown glass lens is an important factor, submitted

to a positive theoretical law, and that, as a consequence of the neglect

of this law, the present objective is far from having the best possible

form. The angular aperture, or, in other words, the proportion of

aperture to focal distance of an objective, is limited by the spherical

aberration of the crown glass lens, because the latter greatly increases

with the increase of the angular aperture, and consequently the

aberrations of the higher order are increased. But this limit can be

extended, if the spherical aberration of the crown glass lens can be,

without change of focal length and diameter, reduced by a mere
change of curvature, because this reduction involves a corresponding

reduction of the aberrations of higher order. According to this we
can imagine two achromatic objectives which are equal in focal

distance and aperture, but although the flint glass lens of both have

the best possible form for correction of the aberrations of their
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respective crown glass lens, one of the lenses is superior to the other

in the correction of the aberrations of higher order, because the

spherical aberration of the crown glass lens is less than that of the

other.
*' We now arrive at the question whether the spherical aberration

of the crown glass lens of the present achromatic objective can be
reduced by a mere change of proportion of curvature, and if so, what
is the theoretical law after which this proportion must be found?
This law, which I have found by careful study, may be expressed as

follows :—The spherical aberration of a lens for rays of given direc-

tion will be a minimum if the proportion of the curvatures of the

refracting surfaces is such by which the angle of refraction of the

medium ray at the interior surface is equal to that at the emerging

;

or, in other words, by which the angle of the perpendicular inclina-

tion of the medium ray at the entering siu-face is equal to that of the

emerging surface. If the rays entering a lens are parallel or nearly

60, as is the case with the telescope, then they will, after having
passed through the lens, be changed by refraction to a converging
direction toward the focal point of the lens, and to be equal in per-

pendicular inclination upon their respective surfaces. The entering

or first surface will certainly have to be of correspondingly shorter

curvature than the emerging or second surface. For a lens of a
relative focus and diameter, as the crown glass lens of the present

telescope, the radius of the curvature of the inner surface will have
to be about twice as long as that of the outer surface, to fulfil the

condition of minimum spherical aberration. But we are familiar

enough with the construction of our present objective to admit that

just the contrary is the case, that is, the curvature of the outer surface

of the crown glass lens is by far the longest. If the crown glass lens

is reversed, so that the inner or shorter curved surface is brought
outside, toward the parallel rays of the object, then the form of the
lens would much nearer fulfil the conditions of minimum spherical

aberration. But then, of course, the flint glass lens will no longer
have the proper form as a correcting lens ; it would now over-correct

the spherical aberration of the crown glass lens, and therefore a more
flat long curved form of the same would be required. If the exact form
or curvature of minimum aberration of the crown glass lens, as well

as that of the correcting flint glass lens, as found by calculation, is

compared with the present objective, it v/ill bo found that the
aberrations of higher order in the new objective are reduced to

about one-third of the old one, and a corres^jonding gain in the
definition and reduction of colour, or otherwise an extension of tho
limit of aperture must be tho result. Let me right here mention
another idea as a further step for improvement of the objective in

the same direction as described, that is, a further reduction of tho
aberrations of higher order.

" I have in my foregoing description given the law after which
a lens of minimum spherical aberration for rays of a given direction

has to be constructed, and I will here complete this law by adding
that : Tbo absolute minimum of spherical aberration of a lens is
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obtained, if tlie refracting surfaces of the same are equal in curvature,

and the ravs entering the lens are coming from a certain point of the

optical axis, being in distance from the lens a little over twice that

of its nominal focus, thus meeting at the other side at an equal

distance and forming a cone equal to that at the entering side.

Now there is a simple way to give the rays, coming from a distant

point or object, before entering the crown glass lens of the telescope,

a direction which will be nearly adequate to the fii'st-mentioned

condition, namely, if the flint glass lens is placed in front of the

crown glass lens. The parallel direction of the rays will then, by
the negative flint glass lens, be changed into such diverging direction

as would correspond with a cone, being only a little shorter than

that requii-ed for an equal-sided crown glass lens, and the latter

will then for minimum spherical aberration have to be very near

equal-sided, thus allowing the aberration of higher order to be in

higher degree reduced than in the before described objective. But,

however, as an objection to this arrangement, it may be mentioned
that the flint glass lens will be directly exposed to the external air

and liable to oxidation.
" In my foregoing description I have, for the purpose of avoiding

complications and giving a clearer understanding, referred to the

telescope only ; but as the construction of this instrument is sub-

mitted to the same theoretical laws as that of the Microscope, little

remains to be said about the application of the described new prin-

ciple to the Microscope. Our present Microscope objectives are all

achromatic in the common sense, but they difter widely in angular

aperture, and accordingly in definition and resolving power. But the

angular aperture is dependent on the correction of the aberrations of

higher order ; the latter again on the spherical aberrations of the

crown glass lenses of the system. If the crown glass lenses are

transformed according to the described principle and law of minimum
spherical aberration, and then the flint glass lenses so changed as to

properly correct the aberrations of the crown glass lenses, the same
result will be obtained as with the telescope objective. The extension

of the lim it of angular aperture will admit of giving the low power
objective with long working distance a definition and quantity of

light which at present are united only in considerably higher po^vers

of short working distance."

Care and Use of Objectives.*—Mr. "W. Wales uses only an old, soft,

silk handkerchief, a small stick of soft wood, a phial of adcohol, and a

watchmaker's glass of two powers. A camel's-hair brush can neither

completely nor safely remove the film of dust with which the exposed

fiurface of the back combination of an objective is sometimes found

to be coated. It will make a series of rings on the surface of the

lens, and it may, if grit be present, scratch the glass. Nor should

the handkerchief, either wet or diy, be introduced into the tube of

any but a low-power objective. The cells must first be unscrewed

from their mountings, and then the cleaning can be done properly.

• Journ. N. York Micr. Soc, i. (18S5) pp. 113-6.
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Bat an objeetiTe craglit nexer to be taken apart by any one bnt its

wuiker. He baa liie IsAe vpon -v^Licli it -wag made, and he aloDe,

whea &£ jmHs Imve been separated, can replace tLem in tLeir original

•djiKtmeat to die Ofiaenl centre. Any otlter person M-ill be likely to

flcxevia iiie eeDseidker too tigbtly or not tigLtly enongb, and will tbus

Atov ihe wnlaiMlioms out of tbeir necessarily delicate relations to

oae Mwtftw, BeaSden, unless skill and care be exercised in screwing

Ae parte togefter, die frcmt and tbe middle combinations will some-

loMB be bxcxn^it ni eoniftict, and tbe flint glass, wbicb is Tery tbin at

Ae eoite^, will be broheiii Tbe screw-tbread of tbe cells is very

iflifafn Yet aoBie pefBcms, after failing to catcb it, apply force

OHM^ to bnak iL
^ A latge aa^e cil-iaaiiica^on lens gets out of order easily. If

yon £Bd Ute de£mtioB of ancb objective to

ba«e lost iis drnpneaa, jo* may ^ow tbat Fie. 147.

Ae boat kaa ia oat of eeubm. It bas come in cr"^zz~izi ,̂

rtmlmrt widt die iGde. A may alagbt pressure

ia aaSeieBt to wedc flie mwririrf. Tbis sns-

'eeptSnHty to injury is tmavoidaUe, as every

vnH tell yon. It ia ineident to tbe

of bigb-angle eonatraction."

flfig<ii'« Meebamcal FmgfCT Objective.

—

1ft. Eu H- Griffitb tbns describes tbis apparatus.

Tbe eoilax A ''fig. IIT") mores on a fine tbread

aad farrw iiiiu n tbe bristle-bolder B. A slit in

C hoeps B m poeitioB. On turning A back, tbe

apring JJ lifts ihe fiag^r. Tbe jacket to wbicb

C asii I) are aitatheii tozoa on liie c^jjeetiTe, so

Aat ibe diabam earn, be tanel aa dened. By lifting D tbe finger

tarn be TeamamrJL

The bnade makes a good indicator aleo.

X^^kHuag-led PriBm instead of a Plane Mirror.*—Mr. G. Hunt,

IB rrfrw^Of to Mr. E. M- lielscoi's remark t
—

" Eigbt-angled prisms
" asB waed. ia tdcaeofca for the pafpoae of economising every particle

" of B^it ; m die llieroseope, bowerer, even witb a 1/2 in. wick, tber©

* is moTfe light ibaa one knows wbat to do witb"—points out tbat it is

not tbe qaaudkif ot^e li^it {^wbiesb efta easily be controlled;, but tbe

quality wkidk •"f*'*— flw foaaa. faeSoBakifi. He believes tbe refected

XBja iramdw piaiiiiiii ailveBBd aariaee aad from tbe front unsilvf^ed

•afiaee fneMat Ae h^ak ftoat beiag bfoa^it accurately to focus oa
Hut abjoei « Ibe aiaflr TUa belief is ficiimded on tbe ibllowiflig

In tibe iriatrr tiaae, ivbea Ibe kavea are off tbe trees, be placed

iLe Micraaespe widi a f^** **^ a^romatic condenser at an opea

wiadw iJiyaiim aa old oak, aboat 250 ft. distant. Witb a little

Ibe rpfefyj iasa^ of Ibe oak formed at tbe focus of tbe

waa viewed by a 1/5 objective. Witb suitable apertures

• Bag. MedL, xli. (1885) p. 414.

t See lUt Jonmal, arctc, jj. 338.

ber. 2.—Vol. V. 3 A
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in tte diaphragm of the condenser, and in an iris diaphragm fitted

on to the lower portion of the condenser between it and the prism, a

most exquisite image of the tree was seen. The definition of this

was charming, every little twig and incipient bud being distinctly

visible. Then, nothing else being altered, a plane mirror was sub-

stituted for the prism. " What a change ! The larger branches were
there indeed, but the slender twigs were involved in hopeless ' fuzz,'

which no amount of manipulation
Fig. 14S. could eliminate." The experi-

ment was varied by forming the

image of a net window-curtain
about three yards distant from
the Microscope. With the prism,

the picture of the network and
pattern was perfect, every detail

being exquisitely shown. With
the plane mirror, the image was
very markedly inferior, though
less so than in the former ex-

periment.

Zentmayer's Abbe Con-
denser.*—A simple and inexpen-

sive mounting for the Abbe con-

denser (shown in fig. 148) has
been devised by Mr. Zentmayer, by means of which it can be used
with any substage. The milled head, seen below on the right, moves
the plate which carries the diaphragms.

Topler's Illuminating Apparatus.!—In the interior of micro-
scopical objects many parts escape observation, not only on account of
their small size, but also because very frequently their density differs too

little from that of their surroundings, and consequently they influence

but slightly the path of the rays. Dr. A. Topler drew special atten-

tion to this subject in 1864,J when he described an apparatus called

by him " Schlieren " (streaks) apparatus, on account of its use for the
examination of streaks in glass, a (fig. 149) is a point of light sending
rays to the lens p q ; these will be refracted to &. To an eye df, which
receives all these rays, and is so accommodated that it clearly sees

the lens, the latter will appear brightly illuminated. If, however, a
diaphragm c A is moved towards the point h, then at the moment that

it passes the point the rays will be entirely shut off and the lens will

appear dark. If, however, there is a more strongly refracting point in
any part of the lens, e. g. in g i, the rays, passing through this point,

will not meet the axis at b, but nearer to or further from the lens, or
will not meet it at all ; these rays will then pass by the side of h.

When the diaphragm is moved forward it will cut off part of the rays
before the normal rays are affected, and the spot in question will

* Amer. Mon. Micr. Journ., vi. (1885) p. 84 (1 fig.).

t Zeitschr. f. Instrumentenk., ii. (1882) pp. 92-6 (3 figs.).

j 'Beob. nach einer neueu optischen Methode,' Bonn, 1864.
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appear somewhat darker than the other portions of the lens ; the

diflference, however, in the intensity of light is so slight, that it would
not generally be remarked. At the instant, however, that the dia-

phragm passes h and the lens becomes dark, only those rays remain
which in the figure are seen to pass below b, and g i will appear

Fig. 149.
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passing the object /, reach the objective. All these rays must pass

the point at h within the diaphragm image. Therefore, by pushing

the frame from right to left, when the edge of the plate e approaches

the axis, only a narrow strip of light from the diaphragm-image will

remain, and this will also disappear by

YiG. 151. ^ further movement of the frame. At
the same instant, the field becomes dark,

but the rays remain which deviate in the

object towards the left—as in Fig. 150

the ray i—and the corresponding points

appear bright. Spots in the object are

thus easily recognized which would
otherwise pass unnoticed in consequence

of the brightness of the field. Only those rays are effective which are

deflected at right angles to the edge of the frame. The apparatus

must therefore be so adjusted that the object can be turned round the

optic axis, while all else remains immovable.

The manipulation of the apparatus is as follows :— The frame c c

is placed in a central position so that the open space between d and

e is in the optic axis, and the Microscope is accurately focused on

the object. The latter is then pushed aside, so that there is now an

open space in the stage under the objective, and the glass plate d is

brought into the axis. The semicircular diaphragm is now so ad-

justed that its image appears clearly on the glass, and the straight

edge in this image exactly parallel with the edge of the plate e, but

turned away from it, so that on moving the frame the convex side is

first shut off, and finally only a narrow line of light remains. The
adjustment of the diaphragm is effected by sliding it up and down.

The position of the tube must not be altered, or else, if it is again

adjusted to the object, the image of the diaphragm will no longer lie

in a plane with e, which is an absolute necessity. The frame being

now so adjusted that the rays can pass through it unhindered, the in-

strument is ready for observation. The frame is moved slowly by
the screw h till the edge e meets the optic axis and the direct rays

a: e cut off. The field is now dark, but all points in the object which

have a greater or less refractive power are brightly illuminated on the

dark ground. If the frame be moved still more, these rays also dis-

appear. The proper moment for observation is, therefore, when all

direct light is shut off.

This apparatus is only suitable for low powers ; with high powers

many inconveniences arise. The frame must of necessity be brought

quite close to the lenses, for if the whole is to be obscured at once,

the frame must be exactly at the place where the image of the

diaphragm is formed ; if it is further away, only half of the field is

effective. The nearer to the lens, however, the greater is the spherical

aberration, because the objectives are properly corrected only for an

image distance, equal to the length of the tube ; the image of the

diaphragm will not be very sharp, and the rays diverted in the object

mingle with the indistinct margins of this image. A further incon-

venience arises from the fact that in objectives having a focus of

3 mm., the distance between the object and the diaphragm must be so
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small, that an ordinary slide cannot be used ; and a cover-glass must

be used instead. With still higber powers, particularly those with

correction, where the frame cannot be brought so near to the lenses,

the apparatus is unsuitable. This inconvenience might be avoided

by causing a larger, brightly illuminated diaphragm to cast an image

and from this to produce a second at c c ; the first image could then

be brought nearer to the object if desired, and the action would be the

same as if a real diaphragm were in the place of the image. The
author, in order to use the api^aratus for higher powei'S, also describes

a modification by which the frame is placed above the eye-piece,

where a second image of the diaphragm is formed ; but he adds that
" this arrangement also is capable of improvement,"

In observations with the apparatus, it was remarked that when
the field of view was obscured, there was greater penetration. With
a bright field, for instance, individual bacteria could only be seen

when exactly in the plane of the focus ; those in an inclined or

perpendicular plane were only seen as points. When, however, the

field was darkened by means of the frame, each individual could be

followed in its movements.

Bausch and lomb Optical Company's "Universal Accessory."

—This (fig. 1.52^ is mainly intended as a remedy for the want of a

substage. It consists of a brass base-plate to be laid on the stage,

Fig. 152.

Fig. 153.

having a central opening surrounded by a countersunk bed, which
holds a polarizing prism shown in position in the figui'C. This can
be rotated by the milled edge of its broad circular top. On removing
the polariscopc a hemispherical lens can be dropped into the oj)ening

in the plate, and serves as a condenser or, with a stop

placed on it, as a paraboloid. An ingenious arrangement

has been adojjted to enaV)le the lens to be retained in

place. A disk of tliin glass of sliglitly larger diameter

than the plane face of the loiis is cemented to it (fig. 153)
so as to leave a projecting rim. This rim rests on the margin of the

opening, and prevents the hemisphere passing through.

Illumination.*—Mr. E. M. Nelson writes as follows:—The first

step in studying the principles of illumination for the Microscojio is

to grasp thoroughly the various effects produced by a bull's-eye.

• En|?l. Mech., xl. (]88>) p. 08 (2 figs.); pp- 157-8 (.1 figs.); p. 20.T (0 figs.);

p. 282 (C fig8.).
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Fig. 154,

<] o

A (fig. 154) shows the effect produced by centering or placing the

edge of a flame (from 1/2-in. paraffin wick) in the exact focus of a

plano-convex bull's-eye P.

It is necessary to explain the meaning of the word " effect," for if

a piece of card were held in

the rays proceeding from P,

the picture as shown at A
would not be seen ; but, in-

stead of it, an enlarged and
inverted image of the edge

of the flame. Then, one will

naturally ask, How do you
get the picture A ? By
simply putting your eye in

the rays and looking at the

bull's-eye.

As this is often disa-

greeable, by reason of the

strength of the light, a more
pleasant way of examining

the picture is by placing in

the rays a condensing lens

(the field-glass of a 2-in. eye-piece) and focusing the image on a card.

It should be noticed particularly that the diameter of the disk A
depends on the diameter of the bull's-eye P ; but the intensity of the

light in A on its focal length. The shorter the focus the more

intense the light. In making these experiments the condensing lens

is presumed to be at a fixed distance from the bull's-eye P.

B represents the picture when the edge of the flame E is centered,

but within the focus of P.

C the picture when E is centered, but without the focus of P.

D the picture when E is focused, but not centered.

Fig. 155 shows an error often perpetrated, viz. that of putting a

m (0)

o

concave mirror C at the back of a bull's-eye P, to increase its effect.

The rays are brought to a focus and then scattered.

The method of obtaining a critical image with transmitted light

by objectives of 1/2-in. focus and less is shown at fig. 156, where E
is the edge of the flame from a 1/2-in, paraffin wick, S substage

condenser, and P the object, S is centered to, and the image E
focused by S on, P. Fig. 157 shows the same thing with the addition
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only of tlie piano mirror m. Fig. 157 gives results as critical as fig. 156,

it is, however, a little more troublesome to set up, and therefore

fig. 156 will be found preferable where the instrument is sufficiently

tucked up on its trunnions to permit of its being so used.

Fig. 158 A shows a

substage condenser S, and
an objective 0, focused on

the same point ; the con-

denser being of an aperture

equal to that of the objec-

tive. On removing the eye-

piece and looking at the

back lens of the objective,

it will be seen to be full of

light as at C.

Fig. 158 B shows the

same thing, but with the

aperture of the condenser

cut down by a stop. Now
only a portion of the back
lens of the objective is filled

with light. (See D.)

It does not follow that

because the back lens of

the objective is full of light,

as at fig. 158 C, that there-

fore the field ought to be
full of light. The field only

shows a bright image of the

edge of the flame ; but it

is in the plane of that

image where the picture is

critical.

If the condenser be
racked either within or

without the focus, the whole
field will become illumi-

nated. At the same time,

however, a far smaller por-

tion of the objective will be

utilized. On removing the

eye-piece, and examining the back lens of the objective, a picture like

fig. 154 C, p. 714, will be seen.

Fig. 158 A shows the most severe test that can be applied to a
Microscope objective, viz. to fill the whole of the objective with light,

and 80 test the marginal and central portions at the same time. Few,
indeed, are the objectives that will stand this ordeal. Some fog
when half full of light ; most when one-third full ; and not one in one
hundred will bear three-quarter filling.

We now come to some very obvious points— so obvious, indeed.

Fig. 158.

o ^ B
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Fig. IGO.

that one would hesitate to mention them, unless frequently confronted

with error.

Fig. 159 shows the correct method of illuminating with diffused

day- light, no'substage con-
FiG. 159. denser being used. P the

plane of the object. C the

concave mirror. The mir-

ror is placed at the distance

of its principal focus from
the object.

Fig. 160 shows the

rough and ready and, I am
sorry to say, too often, the

usual style.

Fig. 161 shows the

correct method of illumi-

nating for dark ground,

with substage condenser

and stops. E, edge of

flame ; B, bull's-eye ; m,

plane mirror ; S, substage

condenser.

Fig. 162 is another
^

correct method of doing the

same thing by using the

concave mirror and no
bull's-eye. It is seldom
used, as it is very difficult

to set up.

Fig. 163 shows the

error of using the concave

mirror with the bull's-eye.

Many do it, thinking that

they get more light.

Fig. 164 shows the

error of not having the edge

of the flame E in the prin-

cipal focus of the bull's-eye

B. This teaches how im-

portant it is to have the

bull's-eye fixed to the lamp,

so that both may be moved
together, and not indepen-

dently. The author's own
bull's-eye is so made that

when it is pushed home in

its slot, the lamp flame is in

its principal focus.

To set up fig. 161

correctly, with a bull's-eye



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 717

on a separate stand, would take an expci-ienced microscopist a quarter

of an hour or more, an iuexi^erienced one an evening.*

The following are a few hints on dark-ground illumination :

—

Let us, by way of example, take a definite object, thresh that

out thoroughly, then after-

wards show what alterations

in the method will be re-

quired for other objects. The
necessary apparatus is an
achromatic condenser, and a

lamp with a bull's-eye fixed

to it.

It is, in Mr. Nelson's

opinion, most important

that the condenser should

be achromatic. It will be

urged by many eminent
microscopists that an achro-

matic condenser is quite

unnecessary. Also there

are those who prefer a

paraboloid, spot -lens, &c.

He does not, however, go
into this question for fear of making his jjaper too long ; the
scope of it being a method of showing critical images on a dark
ground by means of an achromatic condenser ; the test of criticalness

being the visibility of the dots in the hexagonal areolation of the
larger Triceratia with a 2/3 of 0-21 N.A. (= 32^° air angle). Let
us, therefore, take this as our experimental object.

We must first adjust our lamp and bull's-eye as described on
p. 714 and get tlie edge of the lamp expanded to a disk as in fig. 165.
Place a small aperture in the condenser, and a Triceratium on the
stage with the 2/3 in. objective on the nose-piece. The Microscope
having been put in the proper position, the lamp should be placed on
the left-hand side of it. The lamj) should now be arranged as to

height, so that the rays from the bull's-eye may fall fairly on the
plane mirror ; the plane mirror being inclined to reflect the beam on
the back of the substagc condenser.

Now, with any kind of light, focus and centre the Triceratium to

the field, fig. IGG. Then rack the condenser until the small aperture
in its diapliragm comes in focus ; centre this to the Triceratium, fig.

167. Rack the condenser closer up until the bull's-eye is in focus,

fig. 168 Here it happens that the bull's-eye is not in centre, and is

not uniformly filled with liglit as in fig. 165, but has instead two
crescents of light. This is a case which often occurs ; but, of course,

it may be more or less filled with light, and m.ay or may not be more
nearly centered.

* Mr. NolHon tliirik.-i it would bo a good jilan if niicjoscopi.stH woukl always
nso the term " biill'H-eyo " insbad of "(M-tridcriHor," to doHigiiato that piece of
apparatuH ; leaving Uio term corxlonwjr for tiie HubHtagc coinionKcr only.
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We next have to centre the bull's-eye to the Triceratium by
moving the mirror, fig. 169. It will be noticed that centering the
bull's-eye does not put the light right. This must be done by
moving the lamp with its attached hulVs-eye. This movement must be
a kind of rotation of the lamp in azimuth round the wick as an ideal

axis. The relative positions of the lamp and bull's-eye must on no
account be altered. It is taken for granted that the bull's-eye is

fixed to the lamp, and was adjusted at the first so that the picture,

fig. 165, was obtained by direct inspection without any Microscope.

Fig. 165. Fig. 166. Fig. 167,

Fig. 168. Fig. 169. Fig. 170.

This adjustment being satisfactorily carried out at first, is not dis-

turbed. By " moving the lamp round the wick as an axis," is meant
the moving of the whole thing as a solid mass. This is a very
simple thing to demonstrate practically ; but it is not easy to describe
even such a simple movement so as to preclude the possibility of
error. A very slight movement in the right direction will produce
the picture fig. 170.

Any one having the necessary apparatus, by following out precisely
this plan, will arrive with very little trouble at fig. 170.

All that need now be done is to open the full aperture of the
condenser, and put in the smallest opaque central stop ; if this does
not stop out all the light in the bull's-eye, then a larger one must be
tried. It is of the greatest importance that the stop be as small as
possible ; a very little difference in the size of the stop makes a great
difierence in the quality of the picture. Condensers ought, therefore,

to be supplied with as many opaque central stops as open apertures.
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On account of some residual spherical aberration, the condenser

will probably have to be racked up a little to secure the greatest

amount of light.

In fig. 170 the expanded edge of the flame covers the Tnceratium.
When the whole aperture of the condenser is opened the size of that

disk will not be altered. Its intensity only will be increased. When
the central stop is placed at the back of the condeuser, only in that

part of the field represented by the disk of light will the objects be
illuminated on a dark ground. But some will say : Suppose the disk
does not cover the object ; what is then to be done ? Simply this

:

bring the lamp nearer the mirror.

The size of the disk of light depends on three things.

1. The diameter of the bull's-eye.

2. The length of the path of the rays from the bull's-eye to tho

substage condenser.

3. The magnifying power of the condenser.

If 1 and 3 are constant ; the only way of varying the size of the

dark field is by 2, as already stated.

The intensity of the light in the disk depends also on three things.

1. The initial intensity of tho illuminant.

2. The angular aperture of the bull's-eye.

3. The angular aperture of the substage condenser.

Mr. Nelson has elsewhere insisted that the power and aperture of

the substage condenser should bear some proportion to the power and
aperture of the objective used, and does not enlarge upon this, but
merely alludes to it, as it does not legitimately come within the range
of his paper. Finally, he says he prefers to make the disk of light

no larger than necessary. If the whole field is required, he fills it

;

but if only a portion is wanted, then he reduces the size of the disk
accordingly.

Mr. A. C. Malley* strongly disputes Mr. Nelson's recommendation
of a bull's-eye fixed to the lamp, and prefers one mounted on a sepa-

rate stand, which is easier reached and moved, and by which tremor
is avoided. The bull's-eye should be placed about 3^ in. from the
centre of the flame, the lamp being surrounded by a tin shade
having a small plane mirror behind the flame, and an orifice the size

of tho bull's-oyo in front. Tho bull's-eye is formed of two plano-
convex lenses (3^ in. focus) with their convex faces together. He
also uses a cell of ammonio-sulphate of copper in front of the mirror.

Hawkins's Observatory Trough.f—Mr. R. Hawkins suggests an
improvement on Dr. Giles's Live-cell, | which he thinks will make
the apparatus so simple, that any one can make half-a-dozen in an
hour or less without extraneous aid. The arrangement consists in

the use of clips, to keep tlio glass cover on, made of a piece of brass

wire bent to fit the slide, and so as to have sufficient power to hold
the cover well in position.

Engl. Mecli., xl. (1884) p. 299.

t Sci.-GoHsip, \Siir),p. 133 (1 fig.).

X tSee this Journal, onte, p. IH.*}.
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Pringsheim's G-as Chambers.*—In order to make experiments
witli different gases, Professor N. Pringsheim had gas chambers con-

structed by Schmidt and Hansch, for use with his Photo-chemical
Microscope,! which differ from those hitherto used, and which combine
great firmness and durability with easy management. As those of

glass are very difficult to fix, besides having other disadvantages, the

new ones (Figs. 171 and 172) are of metal, and very firm and secure.

The base is of strong glass (or metal with an aperture closed with
glass), the sides and cover d of metal. The latter has a circular

Fig. 171.

Fig. 172.

^
^( t

aperture in the centre, beneath which a glass cover is cemented for

the reception of the hanging drops in which the object is placed.

It can be firmly pressed down by the arm 7c (movable at ^) and the

screw 8. By a mixture of wax and vaseline at the joints and
tightening the screws, the chambers can be made completely air-

tight, and will even bear a considerable

pressure of gas. This is conducted
through the tubes g. The base of the

hiamber is kept covered with a thin

;ratum of water. As the temperature
f the drop, particularly in white light,

lay become higher than the object

in endure without injury, it may be

3oled by filling the chamber with ice,

and by placing on it, instead of d

(Fig. 171), the cover r (Fig. 172), which can then also be covered

with ice. In the latter case, a quick conductor of heat from the drop

to the ice can be obtained by means of the platinum cross p.

Test for the Hand-Lens.—Mr. J. Deby points out that "while

many tests exist for high- and medium-power objectives, none are on

record for that most useful instrument to the naturalist, the hand-

lens." The best test he considers to be the elytron of Gyrinus

marinus, a not very rare water-beetle. The lens must not only show
the longitudinal rows of large dots, but also the fine intermediate

punctations. None but a first-rate lens will show them. The male

has finer punctations than the female, and is more difficult of

resolution.

* Zeitschr. f. Instrumentenk., i. (1881) pp. 332-3 (3 figs.),

t See this Journal, ii. (1882) p. 395.
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Aperture Puzzle.—A problem which much troubled the older
generations in regard to aperture, was this :

—

" Aperture " meaning essentially the " opening " of the objective,
or its capacity for transmitting a greater or less amount of light, the
following seemed to be paradoxical.

In fig. 173 a dry objective is used, and the object can receive light
from the whole hemisphere of 180^. If, for instance (as the matter
was put with the view of bringing it within reach of the meanest
capacity !), 180 candles were placed in a semicircle a h, light from
every one of the caudles would reach the object.

Suppose now, that instead of a dry objective, whose aperture cannot
exceed 180° or 1*0 N.A., an immersion objective is used with an
aperture exceeding 1 • N.A., a hemispherical lens being employed
for the illuminator, as in fig. 174.

It is suggested that in this case we have less light reaching the
object, for, continuing the example of the candles, only those between

Fig. 173.

a' and h' (or say 100 out of the 180) are efiective, none of those

between a and a', or between h and b' illuminating the object, and
they might as well not be lighted.

The objective which has the smaller aperture, therefore, receives,

it is suggested, the light of eighty more candles than the objective

which has the larger aperture !

The explanation of the seeming paradox is simply that the efi'ect of

the spherical surface in the second case has been disregarded, as was
80 constantly the case in the old aperture discussions.

The action of the hemisphere in fig. 174 may be illustrated by
fig. 175, which shows the course of the rays from a luminous surface

P to a definite surface element a b.

Take the inner lines of the fig. as representing the pencil which,

in air and without the interposition of the hemisphere, would reach

the surface a b. If the hemisphere is interposed, the pencil, instead

of continuing in a straight line as before, is compressed (refracted),

and is now thrown on the smaller surface a (3. It is obvious tliat

the two surfaces a b (in air) and u ft
(in glass) must each receivo

the same amouut of light, for the pencils which reach them aro

identical in their origin. If now wo take within the hemisphere a

surface a b, which is larger than a
ft,

the former (a b in glass), will

bo illuminated, as the fig. sliows, by a pencil wliicli, in its origin, is

larger than that illuminating the latter (a ft in glass) ; and as a /? in

glass is, as we have soon, idrnitical in illumination with a b in air,

a fe in glass will receive a larger pencil than a b in air, the excess
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being represented by the shaded space in the fig. In other words,
the total quantity of light which in air is thrown upon the element a b,

is by means of the hemisphere condensed upon the smaller element a yS,

so that the hemisphere will admit to the element ah, wider pencils
from the points O P than are admitted to it in air. Though the

Fig. 175.

angle c P is the same in both cases, the quantity of light con-
veyed within this angle to one and the same surface element is

greater in glass than in air.

As to the measure of the increase of light, it may be shown that

—r- = — ; i. e., if w = 1 • 5 (the refractive index of glass), —- = —
a 6 « '

'
^

^ ® ^' a 6 3 '

or a 6 is half as large again as a ,6. The increase of light is there-
fore as 9 : 4, or 2^ times (n^). This is in agreement with the expres-
sion for the numerical aperture in the cases of air and glass, which,
for the same angles, are always as 2 : 3.*

Discovery of Pseudoscopy-.j—Under the title of the " Discoverer of
a Singular Optical Illusion," Prof. Govi says, " Of all optical illusions,
that is certainly not one of the least remarkable by which, in looking
at objects in slight relief or slightly depressed (as coins, seals, &c.)
with a compound Microscope or a telescope which reverses the ima^e,

* See also on this subject this Journal, i. (1881) p. 329.
!' t Atti R. Accad. Lincei—Transunti, vii. (1883) pp. 183-8.



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 723

tlie parts in relief appear hollow, and that which is hollow assumes
the appearance of perfect relief. It is indeed true that the illusion

is not always, nor with all persons, equally successful, and that some-
times the appearance is alternately that of hollow and of relief to the

same eye and with the same object ; but, in general, the inversion of

form does not lead to deception, not being able to overcome either

the knowledge of the object which the observer possesses nor that of

the reversal of the image brought about by the instrument. Physicists

admit that in this case the illusion proceeds from the observer's

knowing the direction from which the light comes, and seeing in the
image the lights and shades of the prominences or cavities on the

side opposite to that which, having regard to the direction of the light,

they ought to occupy ; so that, in the absence of any final test of the

comparison to aid the judgment, one argues from the position of
the lights and shades that what is really hollow is in relief, and vice

versa. In fact, if every part of the object is illuminated, or if (as

Brewster has suggested) a pin is placed upright by the side of it, and
one observes the direction of the shadow which it throws on the
object, the illusion suddenly vanishes and the object is seen as it

really is, and not as one's erroneous first impression had rej)resented

it. Almost all who have written upon the subject of vision, or the
illusions of the senses, refer to this curious phenomenon, and attribute

its discovery now to one, now to another person, according to the
patience, erudition, and perhaps the nationality of the writer; for,

with regard to the priority of discoveries, the factors on which the

final judgment depends are numerous. Joblot, in 1718, believed

himself to have observed it for the first time, not referring to any one
who had preceded him. Gmelin does the same in 1745, in a paper
on a kindred subject, printed in the ' Philosophical Transactions.'

I do not know the purport of Rittenhouse's communication of

1786, because I have not hitherto succeeded in procuring the ' Trans-
actions of the American Philosophical Society,' which contains a
work by tliat author on some such subject, but it is probable that, like

Joblot and Gmelin, he too has believed himself to be the discoverer

of the phenomenon. Muncke, in 1828, in the article " Gesicht," in
Gehler's ' Dictionary of Natural Philosophy,' attributed the discovery
to Joblot (written Joblot by him),

David Brewster, in publishing, in 1831, his 'Letters on Natural
Magic,' dedicated to Sir Walter Scott, alludes to an observation of this

nature made by the members of the Royal Society of London in one
of the first and earlier meetings of that society, and perhaps mentions
it as well in an article in the ' Edinburgh Scientific Journal,' which
I have been unable to consult. In 1838, Charles Wheatstone, in the
publication and description of his wonderful ' Stereoscope,' alludes to

the Royal Society of London as having first called attention to the
strange phenomenon, without, however, giving the year or stating

the miinnor in which it happened. Hclmholtz, in his ' Physiological
Optics,' reproduces Muncke's citations, and seems to adhere to Joblot
as the discoverer of the illusion. Schroder, writing on tlie subject in

1858, stops at Gmelin, and attributes the discovery to him.



724 SUMMARY OF CUREENT RESEARCHES RELATING TO

Althougli there is much disparity in the opinions, it is only the

older observers who are really in competition for the honour of the

discovery ; that is, Joblot and the Royal Society, but it does not appear

clearly from the known records which of the two preceded the other.

The ' Philosophical Transactions ' do not speak of any such obser-

vation, but, consulting the ' History of the Royal Society,' written

by Birch, in which are found described with great care almost all

the experiments, letters, communications, and discussions which the

English savants did not think worthy to appear in the volumes of

their ' Transactions,' we may read there in the second volume the

following passages :

—

Under the date of the 11th of February (Thursday), 166f (count-

ing ah incarnatione, and according to the Julian calendar) :
' The

operator was ordered to speak to Mr. Hooke, that the great Microscope

of Mr. Christopher Cock's making be brought to the Society at the

next meeting.' And the 18th of February 166| (Thursday), 'Mr.

Christoj)her Cock produced a Microscope which he said he had made
for the Society if they liked it, with five glasses, of which the four

eye-glasses were plano-convex, two and two so put together as to

touch one another in a point of the convex surface. Various observa-

tions being made therewith, it appeared to do very well, but there

being a guinea put in it and looked upon, some of the members saw
the image depressed, others embossed. The workman referred him-

self to the Society for the price of this Microscope, and the Society

referred it to the Council.'

Then the Council decides on the 22nd of February (Monday)

:

' That the Treasurer pay to Mr. Christopher Cock 81. for a large

Microscope made by him for the Society.' It does not appear that

the Society or any of its members made any further investigation

after this into the singular illusion discovered on the 18th (28th ac-

cording to Gregorian style) of February 1669, although the 202

Italian lire (8/.) paid for the Microscope which had demonstrated it

attest the importance attributed to Mr. Christopher Cock's instrument.

The date of the first observation of the English academicians being

thus established, Joblot's priority disappears, unless it is wished to

uphold it on the ground that the discovery remained unpublished

in the records of the Royal Society until the time of its publication

by Birch (1756).

In any case, even recognizing the priority of the English, we
are able justly to claim for an Italian countryman of ours the credit,

not only of having anticipated the Royal Society in the discovery

of the curious illusion, but of having forestalled those physicists

who subsequently endeavoured to explain it. Eustachio Divini,

of San Severino (the ancient Septempeda), on the frontier, was the

most skilled manufacturer of lenses and glasses of all kinds of his

time, and in the year 1 649 had conceived the idea of placing in a

telescope which he possessed, some fine threads crossed, substituting

a convex ocular lens for the concave ocular used by Lippersheim and

Galileo, in order to see the network and thus sketch with ease the

image of the moon which, with all its markings, was depicted uj)on it.
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thus anticipating the first micrometers of Gascoigne, Montanari, aud

Huyghens.
Now this same Eustachio Diviui, in a letter which has heen printed,

addressed to Count Carlo Antonio Marozini on the 15th of July, 1663,

wrote thus :— ' Now that we are upon the subject of telescopes fitted

with the single lens, I ought to tell you of a remarkable matter ; I

hare seen strange things. While looking at some object, such as a

bas-relief or those arms carved in stone which are commonly put upon

walls, their plane parts appeared depressed and level with the wall,

while all the rest of the arms were devoid of relief.

But the curious thing is, that the relievos which I have mentioned

are seen as if hollowed out, whereas they are really raised up. When
I discovered this, I showed it to other persons of enquiring disposition,

and by looking several times at the same place, finally convinced

myself that I had been deceived by the light which it received from

the sun, for in the morning it appeared hollow, in the evening in

relief, and in other parts in relief in the morning and hollow in the

evening. The Microscopes with two glasses, which also show the

objects to me reversed, usually do the same with a difference in the

glasses, which I do not as yet understand. They magnify a thousand

times, and by the conditions of this power cannot be applied to

objects which are rather large ; therefore I have sometimes added

another lens with a curvature considerably greater than that of the

small lens, taking away the latter and inserting the former, which

does not magnify so much, but serves for rather large objects, and

with them produces a most beautiful effect with the greatest clearness.

With this apparatus I have looked at an old coin in order to see

letters which could not be read. Sometimes I have seen the places

in relief reversed and, changing their position (so to speak), stand on

the right-hand side of the Microscope, and if I place myself on tho

left I see in relief that which when on the right I considered to be

hollow. But what seemed to me altogether strange, and has happened

to me more than once is, that when looking at another object in relief,

I see it hollow, and on changing my position I still see even the part

in relief hollow. However, I leave all this to distinguished intellects

to speculate upon, and return to our telescope.'

The 15th of July (Gregorian notation), 1663, is earlier by 5 years

7 mouths and 15 days than the 18th of February (Julian notation),

1669 ; by this period, tlierefore, does Divini have precedence of the

English academicians in the discovery of the pseudoscopy of reliefs,

and by a still greater time is he beforehand in tho endeavour to

explain the phenomenon, for he attributes it to ' deception of the

light,' and as his microscopical observations left him somewhat

perplexed as to such a reason, ho referred the matter to distinguished

int<dlects, which, however, have not known how to find a better one,

and repeat (only in a better form and somewhat aided by experi-

ments) the same explanation which Divini had proposed two centuries

ago," *

• A BiUioKrajihy of eleven of the books and papers referred to is app nded.

Sor. 2.— \oi.. V. 3 B
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Abbe, E.—TJeber optisclies Glas. (On Optical Glass.)

[Title only, with demonstration of Microscopes -with lenses made of the new
glass.]

SB. Jenaisch. Gesell. f. Med. n. Naturwiss. for 1884 (1885) p. 32.

„ „ TJeher Object und Bild. (On Object and Image.) [Title only.]

Ibid., p. 34.

American Society of Microscopists.—Eighth Annual Meeting at Cleveland, O.

[Circular issued by the Society. Also note by E. H. GrifSth.]

Amer. Mon. Micr. Journ., VI. (1885) p. 119.

The Microscope, V. (1885) pp. 132-3, and 135.

Beckwith, E. F.—Eesolution of AmpMpleura.
[" On a slide prepared by H. H. Chase, with a refractive index of 2 '42, I

have succeeded in clearly resolving .A. pellucida with a dry 1/5 in. of 135°

au' angle."]
The Microscope, V. (1885) pp. 131-2.

Behrens, J. W.—The Microscope in Botany. A guide for the microscopical

investigation of vegetable substances. Transl. and edited by A. B. Hervey
and R. H. Ward. xvi. and 466 pp., 13 pis. and 152 figs., 8vo, Boston, 1885.

„ „ Observation by Artificial Illumination.

„ „ The Ocular Micrometer (and additions by R. H. Ward).
Micr. Bulletin (Queen's) II. (1885) pp. 20-1,

,

from The Microscope in Botany.

Caepentee, W. B.—WaUich Condenser.

[Remarks on the very great increase of focal depth with the Binocular.
" Tliere was one very curious thing about the Binocular Microscope, that

it did increase very greatly the focal depth. He had tried this under

every condition, and had always found it to be so. It was to be explained

to a certain extent by the binocular prism halving the apei'ture of the

objective. That, however, did not explain it altogether ; because having

asked a friend to look through the binocular with one eye only, the prism

being in its place, and to focus the objective for what he considered to be

a medial distance, on then asking him to open the other eye, the differ-

ence in the depth of focus had been at once observed ; indeed, it was
considered that the increase amounted to at least five times. He had
talked the matter over with his friend Sir Charles Wheatstone, but they

could never come to any satisfactory conclusion."]

Journ. Quek. Micr. Club, II. (1885) pp. 1 45-6.

CHAL ON, J.—Note sur I'Objectif 1/16 de pouce de Powell et Lealand. (Note on
the 1/16 in. objective of Powell and Lealand.)

[Description of details of construction.]

Bull. Soc. Belg. de Micr., XI. (1885) pp. 196-8.

Chaney, L. W., jun.—Microscopical Exhibits at the New Orleans Exposition.

Amer. Mon. Micr. Journ., VI. (1885) pp. 102-4 (2 figs.).

Chtjn, C.—Katechismus der Mikroskopie. (Catechism of Microscopy.)

[Part I. Theory of the Microscope, pp. 3-81. Part II. Use of the
Microscope, pp. 82-95. Part III. Methods of Investigation, pp.
96-138.]

viii. and 138 pp. and 97 figs., 8vo, Leipzig, 1885.

Eteenod, a.—Des Illusions d'Optique dans les Observations au Microscope.

(Optical illusions in microscopical observations.) 8 pp., 8vo, Geneve, 1885.

FouLEETON, J.—Microphotography.
[Demonstration to the Western Microscopical Club.]

Engl. Mech., XLI. (1885) pp. 320-1.
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Gartner, G.—Ueber den Nachweis des Warmetonus der Blutgefasse mittels

electrischer Beleuchtung. (On the detection of the influence of heat on the

tonicity of the blood-ves8els by electric illumination.)

A'lj. Wiener Med. Ztj., 1884, p. C9.

Griffith, E. H.—See American Society of Microscopists.

GuNDLACH, E.—The Examination of Objectives. (Condd.')

Mior. Bulletin (Queen's) II. (1885) pp. 18-9,

from Amcr. Journ, liter, for 18G7.

Hardy, J. D.—Microscopical Delineation.

[Abstract only.]

Sth Ann. Report Hackney Micr. and Nat. Hist. Soc, 1885, pp. 28-9.

Hawkins, R.—Observatory Trough.
[Supra, p. 719.] Sci.-Gossip, 1885, p. 135 (1 fig.).

Her VET, A. B.—See Behrens, J. W.
[Hitchcock, R.]—Silvering Glass Eeflectors.

[Formula of Mr, J. Browning for silvering glass specula.]

Amcr. Man. Micr. Jvurn., VI. (1885) pp. 118-9.

Holmes, E. A.—Polarized Light as applied to the Microscope.

[Paper read before the Hackney Microscopical Society.] 8 pp., 6 figs.

Hunt, G.—The Eight-angled Prism instead of a Plane Mirror in the Microscope.
[S'ipra, p. 709.] Engl. Mech., XLI. (1885) p. 414.

Hunter's (J. J.) New form of Graduating Iris Diaphragm.
[Exhibition only. " Made to go close up under the object."]

Journ. Quck. Micr. Club, II. (1885) p. IGI.

Jadanza, N.—Sui punti cardinali di un sistema diottrico centrato e sul

cannochiale anallattico. (On the cardinal points of a centered dioptric system,

&c.) Atti R. Accad. Sci. Torino, XX. (1885) pp. 917-33 (8 figs.).

Klein, C.—Optische Studien am Leucit. (Optical studies on Leucite.)

[Contains a description of a new Microscope devised by the author forminera-

logical-petrological researches, pp. 436-43. I'ost.^

Nachr. K. Gesdl. Wiss. Gbttingen, 1881, pp. 421-72 (1 pi.).

Leptna Y, M. DE.—Methode optique pour lamesure absolue des petites Imgueurs.
(Optic method for the absolute measurement of small lengtlis.) \_I'ost.']

Comptes Rcndus, C (1885) pp. 1377-9.

L M M E L, E.—Bermerkungen zu dem Aufsatz ; TJeber einige optische Methoden
und Instrumente. (Remarks on the article " On some optical methods and
instruments.")
[Remarks as to the priority of Prof. Abbe and others in regard to the

original paper ante, p. 532.]
Zeitschr. f. Instrumentenk., V. (1885) p. 200.

M.—Amateur Lens-making.
[Directions for making lenses, with description and figures of tools.]

Ungl. Mech., XLI. (1885) pp. 424-5 (10 figs.),

from Scientific American Suppdement.

M ' A L L I ST EB.—Slide showing Path of Electric Spark.

[A slide, after being smoked over a small gas-jet, is placed centrally

between tlu; terminals of an induction coil, and at right angles to tlieir

direction. Tlie terminals are held about 3/8 in. apart. A strong current

ia refjuired]

Journ. N. York Micr. Soc, I. (188.5) p. 101.

Maya ll, J., jun.—Nobert's Euling Machine. {Conoid.)

Knowledge, VII. (1885) pp. 4.52-3, 504-5, 523-4,

from Journ, Soc. A7-ts,

M I LLKu, M. N.—Theory and Practice of Photomicrography. I., II.

[Paper read bf.fore the Photographic Section of the American Institute.

DcsfTibes apparatus and gives practical instriiftions.]

Engl. Mech., XLI. (1885) pp. 298, 359 (11.

3 B 2
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Monoyer, M. F.—Zur Theorie der Femrolire. Allgemeine Theorie centrirter

dioptrischer Systeme. (On the theory of the telescope. General theory of

centered dioptric systems.) {In part.)

Centr.-Ztg. f. Optik u. Mech., VI. (1885) pp. 121-3, 133-6, abstracted by
G. Fischer from Seances de la Soc, Frang. de Phjsique, 1883, pp. 148-75.

Moo BE, A. Y.—The Microspectroscope.

The Microscope, V. (1885) pp. 101-6 (3 figs, and 1 pL).

Nelson, E. M.
[Eeply to inquiry as to a condenser. Also statement that " the amount of

flint in an object-glass depends entirely on the formula by which it is

made, i. e. the idiosyncrasy of the maker."]
Engl. Mech., XLI. (1885) p. 283,

„ „ Stop for an Ahbe Achromatic Condenser.

[Not described.]
Journ. Quek. Micr. Club., II. (1885) p. 148.

„ „ Eotating Nose-piece Condenser, [Ante, p. 324 and p. 327.]

Ihid., II. (1885) pp. 153-4.

Queen, J. VV.—Remarks on using Oil-immersion Objectives.

[General instructions sent out with his 1/15 in. objective.]

Micr. Bulletin (Queen's) II. (1885) p. 22.

Queen's {J. W. # Co.') New Class Microscope. \_Post.']

Proc. San Francisco Micr. Soc, 22nd April, 1885,

"EoB. Crus."—The Micro-objective. III., IV., V.

Fngl. Mech., XLI. (1885) pp. 302 (3 figs.), 327-8, 413-4.

ScHEKEER, J.—Der Angehende Mikroskopiker, Oder das Mikroskop im Dienste

der Hohern Volks- und Mittelschule. (The young Microscopist, or the Micro-

scope in the higher, primary and middle schools.)

XV. and 206 pp., 134 figs. 8vo, Speicher, 1885. .

Schoolroom, Microscope in the.

[" No person who has not made the trial can form an adequate conception

of the mental quickening occasioned by an exhibition of selected micro-

scopic objects to classes in the tchoolroom. Tlie scales on the butterfly's

wing, the hexagonal facets of the compound insect-eye, the transformation,

as it were, of seemingly shapeless grains of sand into structure of exquisite

beauty, the cyclosis of protoplasm in plant cells, and the movement of

blood-corpuscles in the foot of the frog—reaching the mind through the

eye, make and leave an impression, and give an understanding, which books
and diagrams are powerless to produce. The Microscope, frequently and
intelligently used, makes nature pellucid. There ought to be an excellent

one under skilful manipulation in every school."]

Journ. N. York Micr. Soc, I. (1885) p. 110,

ScHOTT.—TIeber optisches Glas. (On optical glass.)

[Title only.]

SB. Jenaisch. Gesell. f. Med. u. Naturwiss. for 1884 (1885) p. 32.

Sol LAS, W, J.—On the Physical Characters of Calcareous and Siliceous Sponge-

spicules and other Structures.

[Contains description of an arrangement for determining the density of

minute objects under the Microscope, Post^
Scientif. Proc R. DuUin Soc, 1885, pp. 374-92 (7 figs, and 1 pi.),

Stokes—Watson Spark Apparatus. [Vol. IV. (1884) p. 964.]

Nature, XXXII. (1885) p. 208,

[STOWELL, 0. H. and L. E.]—Long Papers v. Short Papers.

[Advocates papers of not more than twenty minutes in length.]

The Microscope, V. (1885) p. 136.

„ „ See Walmsley, W. H.

Textile Microscopical Association.

[" A National Textile Microscopical Association was formed last Saturday by
members of the Corresponding Societies of Boston and New York."]

Science, V. (1885) p. 472.
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Theiler and Soil's (J/.) Demonstration Microscope.
[Same as AVaecliter's or Engell's, Vol. 11. (1SS2) p. 398.]

Knowlalje, VII. (1885) p. 491 (1 fig.)

Nature, XXXII. (1885) p. 112!

„ „ TIniversal Pocket Microscope. [Supra, p. 704.]
Ibid., p. 491. Ibid., p. 112.

ToLMAN, H. L.—Eye-piece Micrometers. [Supra, p. 704.]
Amer. Mon. Micr. Journ., VI. (1885) pp. 115-6.

See also under " Measurements of Blood-corpuscles,"
The Microscope, V. (1885) pp. 113-4, from the Lejal News.

Van Brunt, C.—Diatoms mounted in Prof. Smith's newest medium—Photo-
graphs of same. Joum. N. York Micr. Soc, I. (1885) pp. 102-3.

Wales, W.—The proper care and use of Microscope Lenses. [Supra, p. 708.]
J'jid., pp. 113-6 and'l23.

Ward, R. H.—Recent progress in the Improvement of the Microscope.
from Annu.d C'ljciopcdia for 18S4 (New York, 1885) pp. 499-522 (42 figs.).

„ „ See Belirens, J. W.
Westien, H.—Apparat zur Vergleichung symmetrischer Stellen der Schwimm-

haut des rechten und linken Fusses vom Frosche. (Apparatus for tho comparison
of symmetrical parts of the webs of the right and left feet of the frog.)

[I'ost.^ Zeitschr. f. Instrumentenk., V. (1885) p. 198 (1 fio-.).

B. Collecting, Mounting and Examining Objects, &c.

Preparing Embryos.*—The method of examination which Dr. L.
Lowe employs is as follows :—The embryos are placed, accordino to

their size, in a 1 per cent, to a saturated solution of bichromate of potash,
which is frequently changed. They remain in this for several months
or a year. After being thoroughly washed in water they are stained
in a 1 per cent, solution of carmine, which is renewed as soon as its

ammoniacal odour is lost, then again washed, soaked in glycerin-
jelly in an incubator (1-4 weeks), and hardened in alcohol. Sections
are then cut with a microtome.

Methods of Investigating Animal Cells.t—The methods of exa-
mining living animals, e. g. Amcebce, Infusoria, &c., under the Micro-
scope, are first described by Di-. A. Brass. When they have been
studied in their natural state, various reagents are applied to the living
object ; e. g. a mixture of chromic acid, 1 ;

platinum chloride, 1 ; con-
centrated acetic acid, 1 ; water, 400-1000 ; hyperosmic acid, pici-o-

sulphuric acid, or concentrated solution of corrosive sublimate. Brass
believes, however, that better results are obtained by studying protozoa
withoTit reagents or staining.

The free cells of the animal body are examined in the living state
on a warm stage in lymph fluid, vitreous humour, iodized serum, or

• 6-0 • 7 per cent, salt solution. Tho ova of mammalia are examined
on a warm stage in lymph, to which a trace of sodium carbonate has
been added.

Animal tissues are examined in tho fresh state in 0*G-0-7 per
cent, salt solution, iodized scrum, or lymi)h fluid. The ajjplication

of water is to be avoided, as it alters tho cells. Tissues, of which tho
internal structure is to be examined, are washed, after treatment with

* ZcitHchr. f. Wiaa. Mikr., i. (1884) pp. 585-6.

t Ibid., pp. 39-51.
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reagents, in water, to wliicli alcoliol or a fe^v drops of acid have been

added. Small animals, and embryos of higher animals, esi^ecially

those which have not a strong external skeleton, are put alive into a

1/8-1/2 per cent, solution of chromic acid till they are dead, then

treated with several drops of concentrated chromic acid, and finally

washed, first in 30 per cent, alcohol, and then in gradually increasing

strength up to absolute.

As staining reagents, borax-carmine, ammonia-carmine, and log-

wood are used.

By starving or exposing to a low temperature the lower animals,

insects, worms, &c.. Brass has discovered that the granular substance

inside the cells is dissolved and reabsorbed, and that finally the

nuclear corpuscles disappear by degrees.

To study this process in the higher Yertebrata—parrots, mice,

rabbits, &c.—they were infected with tuberculosis. The chromatic

substance of the cells disappeared more or less, especially in those

of the ovum, in which the changes were very marked, as ascertained

from sections of the ovary.

Demonstrating the Nuclei in Blood-corpuscles.*— Herr M.
Ladowsky recommends for the demonstration of the nuclei in white

blood-corpuscles treatment with solutions of osmic acid (1 per cent.), or

^eak solutions of picric or chromic acid, and subsequent staining with

rosanilin, saftranin, or better methylen- green. The latter is also

useful for demonstrating the stroma and nucleus of red corpuscles.

The author shows that the white corpuscles are not sticky by inject-

ing watery solutions of indigo-blue, eosin, or even distilled water

into the blood, which make the plasma cells aggregate in heaps,

whereas the white corpuscles circulate unchanged.

Demonstration of Karyokinesis in Epithelial Tissues.t— Signer

Tizzoni employs the method of fixing the tissue with Mliller's fluid,

hardening, preserving in ordinary alcohol, and staining with alum-
carmine, which diflerentiates the chromatic figures of cell-nuclei in a

state of division with the same distinctness as logwood and safiranin

;

the resting nuclei assume a violet colour, those which are dividing a

ruby-red colour. This diflerence of staining points to a difference in

chemical composition. The alum-carmine which the author uses is

made by adding to Grenacher's formula a trace of sodium sulphate,

which increases its staining power.

Investigating the Structure of the Central Nervous Organs.!

—

Dr. J. Stilling recommends that pieces of brain hardened in

chromium salts should be placed, after washing, in red or rectified

pyroxylic acid or artificial pyroxylic acid (glac. acet. ac. 100 g.

;

ordinary water 800 g. ; kreasote 30 minims). The connective

tissue swells, and is quite macerated, so that the nerve-fibres, which
remain intact, can be prepared under water with needles and forceps.

The specimens can afterwards be stained with picro-carmine.

* Virchow's Arch. f. Path. Ai;at., xcvi. (ISSi) pp. 60-100.

t Bull. Sci. Med. Boloc^na, 1SS4, p. 259.

i Zeitsclir. f. Wiss. Mikr.. i. (1SS4; pp. 5S6-7.
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Application of Borax-methylen-blue in the Examination of the

Central Nervous System.*—Dr. H. Sahli recommends the following

formula : Distilled water 40, saturated watery solution of raethylen-

blue 24, borax solution (5 per cent.) 16. Mix, leave for 24 hours, and

then filter. Sections are stained in this solution for 10 minutes to several

hours, and then washed in water or alcohol, until the grey substance

is clearly distinguished from the deeply blue-stained white substance,

dehydrated, clarified in cedar oil, and mounted in balsam, either pure

or mixed with cedar oil. The ganglion cells appear pale greenish,

and arc clearly differentiated from the blue-stained nuclei of the

neuroglia. The most delicate nerve-fibres are stained.

The author obtains better results with this solution than with the

ordinary alkaline methylen-bluo in the examination of the central

nervous system for the presence of micro-organisms.

Preserving Sections of the Nervous System Treated v^rith

Bichromate of Potash and Nitrate of Silver.t—To obviate the

difficulty of preserving preparations, Signer C. Golgi places a drop of

dammar varnish on the section, and allows it to dry in an even layer.

He uses slides which have a square hole in the centre, which is closed

below with a cover-glass. The section covered with dammar is

placed on this, and when the varnish is dry the specimen can be

examined on both sides.

Study of Fat Absorption in the Small Intestine.l—Herr Th.

Zawarykin makes use of the following method :—A piece of intestine

is treated with hyperosmic acid, washed in water, and placed in

spirit for 24 hours. A small portion is then cut between two pieces

of elder-pith, in which it is placed in such a way that the villi are

turned towards one half and the serous coat towards the other half of

the pith. The razor should be wetted v^ith alcohol. The sections

can be stained with picro-carmine.

Preparing the Cloacal Epithelium of Scyllium Canicula.§—
To isolate the goblet-cells, Herr J. H. List uses Miillcr's fluid and

alcohol. The preparations are then imbedded in celloidin, cut, and

stained with eosin and mcthylen-green. The epithelial cells are in

this way stained rose-red, the goblet-cells green.

Preparing Embryos of Amarsecium proliferum.||—MM. C.

Maurice and A. Schulgin employ the following methods:—The
whole, or Ijcttcr pieces, of the Ascidian arc laid in water with an equal

quantity of picro-sulphuric acid. After half-an-hour tliey are placed

in alcohol, the strength of which is gradually increased. They can

be stained whole with alum-carmine, or treated as follows:—The
isolated ova or embryos arc stained with borax-carmino for 15-18

hours, treated with hydrochloric acid, washed in 70 per cent, alcohol,

and transferred to a very weak solution of Lyons blue for 15-20

• Zcithclir. f. WiwH. Mikr., ii. (188:.) pp. 49-51.

t Arch, per Ic Scicnzf; Mcdi.'he, viii. (1884) p. .').'?.

X Ardi. f. <i. Gesarnint. I'hy.siol. (IMliigcr) xxxv. (1884) pp. 145-57.

§ KIJ. K. Akfi.l. WiHH. Wion, xc. (1884).

II
Ann. Hci. Nat.-Zooi., xvii. (1884).
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hours. They are then quickly imbedded in paraffin, to which ceresin

is added. They are cleared with oil of bergamot or cloves. A long

stay in alcohol abstracts the colour. By this method the nuclei are

stained red, the plasma blue. The three layers of the embryo are

clearly differentiated. The ectoderm is a darker blue than the endo-

derm. The mesoderm shows the least blue staining, as its cells

possess a large (red-stained) nucleus, against which the blue plasma
stands out in contrast.

Mounting Insects without Pressure.*—Mr. K. Gillo describes

the process which he uses for this object, and which is a selection

and combination of somewhat well-known methods.
" Let us suppose that the object to be mounted is an ordinary

ground-beetle, perhaps 1/2 in. long. The first thing to be done is to

steep it in liquor potassae (full strength), and for this purpose I use
a test-tube. When the solution becomes dark-coloured, it must be
poured away and fresh added. After being in this for ten days or a

fortnight, the insect must be transferred to water in a tea-saucer (dis-

tilled or soft water should be used), and whilst holding it steady

with a camel's-hair brush, gently squeeze the body with another,

giving the brush at the same time a kind of rolling motion, thus
driving the contents of the abdomen towards the anus, from which it

will presently be discharged. The beetle should now be removed
to clean water, and left for an hour or so, when the squeezing pro-

cess with the two brushes must be repeated as before, when more of

the abdominal contents will be ejected. Again place the insect in

clean water, and in this way, by several soakings and squeezings,

the whole of the contents of the viscera will be removed without the

least injury to any of the internal organs.

Throughout this process, however, the insect will be seen to be
as opaque as it was at first. It is, therefore, necessary to bleach it

;

and to effect this it must be placed, until sufficiently transparent,

which may take a week or more, in the following solution :—

A

saturated solution of chlorate of potash, to which is added ten or

twenty drops or more of strong hydrochloric acid to each ounce of

solution. A shallow but large-mouthed corked bottle is best for

this purpose. The chlorine, which is slowly liberated in the solu-

tion, attacks the chitine, and thus gradually bleaches it and renders
it transparent.

It is now necessary to wash all this solution out of the insect,

which is best accomplished by placing it in a small pomatum pot
filled with distilled water, and after an hour or so to change the water,

repeating the process four or five times."
" For the next part of the process, a nest of china saucers or

palettes, such as are used by water-colour artists (these fit sufficiently

accurately one on the other to hold spirit for a day or two without its

evaporating), will be required. In an empty palette place the insect

on its back, and arrange its legs in the positions they are intended

to retain when finished. Now gently pour methylated spirit over it,

* Journ. of Microscopy, iv. (1885) pp. 151-4.
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SO as completely to cover it, noticing that the legs are not displaced,

for if they are right during this part of the process, they will

naturally assume the same position in the final stage of the mounting.
After several hours, or next day, change the spirit for fresh, and
again, after several hours, pass the insect into ether, but as this is

such a volatile fluid, it should be used in a test-tube tightly corked.

There need be no anxiety about the position of the legs in this stage,

as they have been already stiffened by the spirit, and if displaced

now will spring back again into their original position. After soak-

ing some hours in ether, pass into turpentine, in which it may be
allowed to remain any length of time."

Directions for mounting in a cell with balsam in benzole follow,

and for cementing, and it is pointed out that among other advantages
insects thus mounted polarize brilliantly, probably owing to the action

of the bleaching solution on the different tissues.

Mounting the Proboscis of the Blow-fly in Biniodide of Mer-
cury.—Mr. H. Sharp describes his method as follows :—^The appa-
ratus necessary consists of two pieces cut from a glass slip, 1 in. by
1^ in., a weak spring clip, and a wide-mouthed bottle containing
methylated spirit.

Kill the fly by dropping it into boiling water, cut off the head,

place it on one of the pieces of glass, and squeeze it with the finger

imtil the tongue protrudes and the lobes expand. Then gently nip it

with the other piece of glass, and put on a weak clip to hold it in

position. Place the whole in the methylated spirit, and leave it there

for an hour or more. On releasing the proboscis from the glasses the

lobes will remain expanded ; cut off the proboscis and place it in spirit

till all the air is removed. Then put it in water for half-an-hour,

and then in weak solution of biniodide of mercury (half water and half

saturated solution) for two or three hours ; then in the full strength

solution for 12 hours.

When the proboscis is put in the weak mercury solution the

lobes will most likely curl up, to prevent which place it on a slide

when taken from the water, and put on a cover with a weak clip to

hold it in position, and then run the weak solution of mercury under
the cover. Do the same when transferring from the weak to the full

strength solution.

Mount in a shellac cell, and use shellac for securing the cover.

Mr. Sharp finds it safe to use for the final mounting a solution of
the biniodide of mercury slightly weaker than saturation, as if of
full strength crystals will develope in very cold weather.

Preparing Luciola italica.*—To investigate the scat of oxida-
tion which produces the light. Dr. C. Emery kills the living animal
in a solution of osmic acid, which stains the luminous plates of tho
still living and light-developing animals brown. The parts which
are to bo further examined are macerated for a long time in water,
the development of fungi in which is prevented by the addition of

• ZeitHchr. f. Wits. Zuol., xl. (18S1) iip. 338-51.
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crystals of thymol. The osmic acid is especially reduced at the

bifurcations of the blind ending tracheal capillaries within the

luminous plates, and in the tracheal branches before the bifurcation.

Another method of preservation consists in injecting corrosive

sublimate solution into the animal, and subsequent treatment with

alcohol.

Preparing Embryo of Peripatus Edwardsii and P. torquatus,*

—To obtain the embryos uninjured, Prof. J. v. Kennel removes

them with the uterus from the chloroformed mother-animal, and

places them, partly in concentrated solution of corrosive sublimate,

partly in 1 per cent, osmic acid solution, and subsequently hardens

them in alcohol. Alcohol alone, chromic, picric, or picro-sulphuric

acid cannot be used for hardening, as they alter the object. The uterus

is rendered transparent by turpentine, and cut with its contents, or

the embryo is taken out and cut alone.

Preparing Diatoms from the Stomachs of Mollusca and Crus-

tacea.f—Mr. E. S. Courroux recommends that in the case of mussels

and cockles, the stomach should be cut out and steeped, or even

boiled, in nitric acid until it is dissolved, and the resultant deposit

washed and cleaned after one of the methods recommended in the

text-books. A little special care, however, in the treatment of

shrimps' stomachs will not be thrown away. On removing the shelly

skin at the back of the head, the stomach will be seen as a small,

dark-coloured body, the size of a small pea. Its position may gene-

rally be detected in the perfect shrimp from the dark appearance at

the back of the head. The stomachs may be detached with the

point of a knife, and when some 12 or 20 or more (as the deposit

obtained from them is small) have been collected, they should (taking

care that the skin of each stomach is cut or broken) be boiled for a

few seconds in a weak solution of washing-soda or ammonia, and

then immediately be thrown into a beaker of cold water. By these

means we get rid of grease, &c., and render the subsequent treatment

by acids more easy. The empty skins of the stomachs will float,

and may be picked out of the solution.

The residue which collects after the solution has stood for some

time should first be washed free from alkali, and then treated with

acids in the usual manner.

The method of separating deposits into different densities is very

useful here as with many other gatherings of diatoms, inasmuch as

the large forms are then more easily isolated. The often advised

whirling in a large evaporating dish in order to separate the diatoms

from sand and debris may be frequently practised with success. In

the washings of all diatoms, the author has found it of the utmost

advantage to perform the later rinsings in distilled water. The
diatoms are thus more effectually cleaned from salt, &c., and present

less attraction to moisture in the case of dry mounts.

* Arbeit. Zool.-Zoot. Inst. Wiirzburg, vii. (1884) pp. 1-222.

t Joiirn. of Microscopy, iv. (1885) pp. 19tJ-8.
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The operator may be reminded that the material, even from a con-
Biderable number of stomachs, is of course very small in quantity, and
must be handled carefully, and, as the most beautiful forms are often

the lightest, it is of the utmost importance to let the deposit settle

thoroughly in the washings of the lighter portions of the gatherings.

The water holding the diatoms in suspension should be allowed to

stand at least half-an-hour for every inch of its depth, and hence
time will be saved by using watch-glasses and shallow dishes for the

purpose.

Bayberry Tallow for Imbedding.*—This substance is obtained
from the ordinary bayberry-bush, and is used by furniture manu-
facturers for oiling the sliding surfaces of bureau-drawers, &c. It is

claimed for the bayberry-tallow that it is cheaper and better than
celloidin, and far superior to paraf&n and other kinds of wax hereto-

fore used. A special feature claimed for it is non-solubility in

alcohol, except when warmed to about the temperature of the body or
a little above it, and hence the specimens may be kept indefinitely in

alcohol at ordinary temperatures. Another point to the credit of the
tallow is that tissues injected with it or imbedded in it can be shaved
in thinner sections than those allowed by other materials, and that

on account of its firmness it allows of a more even cut. After making
a section the tallow may be removed from the specimen by simply
placing it for a few minutes in a bath of warm alcohol.

Imbedding and Examining Trematodes. — Dr. P. M. Fischer t
recommends soap, fifteen parts dissolved in 17 "5 parts of alcohol

(96 per cent.) as a good imbedding medium for Oj/isthotrema cochleare.

Glycerin is used in the examination of the sections. The whole
animal can be hardened in absolute alcohol, stained with j)icro-carmine,

logwood, or ammonia-carmine, clarified in oil of cloves, and mounted
in Canada balsam in chloroform.

For the investigation of the embryonic sheath of living Cercarice

in snails. Dr. J. Biehringer | employs the blood-fluid of the snail it-

self. Many facts, e. g. the origin of the accessory membrane of tho
sporocyst, can only bo brought to light in this way.

Hatfield's Rotary Section-cutter.§— Eev. J. J. B. Hatfield's
section-cutter is rotary in all its moving parts except tlie si)ecimen-
carricr in its approach to the knife, and the horizontal frame A,
supported by the standard B, the lower end of which is a clamp C,
for fastening on a table near a corner to give the driving-wheel
clearanco.

D is the circular knife, mounted on tho shaft E, which is rotated
by the pulley G and belt F, from the driving-wheel II. I is a hollow
shaft, and contains the nut and feed-screw. On tho free end of tho

Amcr. Mod. Micr. Jonrn., vi. (188.5) p. t)8 (from 'Louisville Med. News').
t Zeit.-i^^lir. f. Wiss. Zool., xl. (1881) pp. 1-11 (1 p].). See tiiis Journiil, iv.

(1884)p. :^.81.

Arbr.it. Zn(A.-Z(x>t. Iribt. Wiirzburj,', vii. (1881) pp. 1-28 (1 pi.). See tliia
.loiniiiil, iv. (1S81) p. .571.

§ I'roc. Aiiicr. Hoc. Mi<.r., 7tli Ami. ."\IcLtiii;,', 1881, ])p. 171-2 (2 figw.).
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shaft I is mounted the carrier-arm J, whicli is kept from turning by
a spline working in the slot L, and is rigidly connected with the nut
(which is 4 in. long) by the screw e d passing through the sleeve and
spline and screwing into the nut. M is the feed-wheel mounted on
the right-hand end of the feed-screw. N is a lever, the upper end
embracing the shaft I, the lower end connected with the projecting

arm P of the eccentric, which, by its revolution with the driving-

wheel, communicates the necessary vibratory motion to the carrier-

arm, as may be seen in dotted lines in the elevation at I. The
eccentric can be given any throw within its compass by sliding along

Fig. 176.

JSlevation

the slotted arms of the driving-wheel. The throw may also be varied

by connecting the eccentric with the vibrating lever N, at the various

points 1, 2, 3, 4, &c. When making a cut, all the parts connected

with the shaft I rotate in the direction of the arrow on the feed-

wheel M, but in the return stroke the pawl E catches in the teeth of

the feed-wheel, and holds it while all the other parts continue the

return motion to the end of the stroke ; this causes the screw to turn

in the nut, or rather the nut to turn on the screw, and advance the

carrier and specimen to the knife. S is a cam embracing the shaft I,

and may be set in any position around the shaft, and by its action on

the part T of the pawl determines the number of teeth that will be

taken at each stroke.

The feed-screw has twenty threads to the inch, and the wheel one

hundred teeth ; the finest feed is therefore two thousand to one inch.

The two wheels 6 & on the plan and h on the elevation, supported
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by the bar a, constitute tlie automatic sliarpener. Their surfaces are

covered with leather, which is supplied with tripoli or rouge fx'om

time to time as needed. These wheels are set at a slight angle with

the radius of the knife, as shown in elevation, and while the knife may
have a very rapid revolution, the wheels move but slowly. When not

Fig. 177.

needed the bar a and wheels may be turned up out of the way. After

the specimen is imbedded by dipping or casting, one side is cut flat,

the plate U is heated and held in contact with the flattened surface a

short time, and the stem put into the carrier-arm and turned. If the

specimen is to be kept in book form, put a piece of tissue-paper on the

lower side of the cast and cut to it.

Notes on Section-cutting.*—Mr. E. L. Mark, of the Museum of

Comparative Zoology at Cambridge, Mass., U.S.A., writes as

follows :

—

" My only apology for the present communication is the hope
that it may prove a saving of time to those who have encountered

the difficulties of cutting eggs, which are composed largely of yolk-

corpuscles liable to crumble in the ordinary paraffin method. The
difficulty I have experienced lies not alone in the impossibility of

making sections—even from eggs very thoroughly permeated by the

paraffin—which will not crumble during the removal to the prepared
slide, but also in the fact that sections successfully transferred to the

slide are liable to have portions of the yolk-granules loosened and
floated over other portions of the section during the removal of the

paraffin. While by the ordinary methods of mounting (Giesbrecht,

8challibaum) those elements of the section which lie on its under side,

and therefore come in immediate contact with the fixative, are safely

held in place, it may happen that many from the upper surface are
kx^sened and washed away, because the fixative docs not penetrate
the whole thickness of the section.

* Amer. Natural., xix. (1885) pp. 628-31.
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This obstacle may be entirely avoided by the proper use of

collodion.

We are indebted to Mason,* so far as I am aware, for tbe first

suggestion of tbe use of collodion in this connection. But the method
employed by Mason has serious objections. A drop of collodion on

the surface of a paraffin-imbedded preparation softens the object to

such an extent that cutting is a very slow process, and thin sections

are not easily attainable. The thickness of the collodion film, more-

over, interferes more or less with accurate study of the mounted
object, even if the sections are inverted when applied to the slide.

The gradual drying of the surface of the film also causes the section

to roll into a hollow cylinder with its collodion surface innermost, so

that the inversion of the section becomes difficult, if not altogether

impossible. The consistency of the collodion to be used is stated by
Mason, but this is of little value, since even a short exposure to the

atmosphere often repeated will quickly change the condition of the

collodion in the bottle.

All these impediments—but for which, I believe, the method
would have come into more general use—may be largely if not entirely

obviated by using a very small amount of a rather thin collodion.

The criterion which serves me is : the collodion must dry almost

instantly (within two or three seconds after being applied) without

leaving a trace of glossiness on the surface of the paraffin.^

In this collodion process I use at present the following method :

—

The object, imbedded in paraffin in the ordinary way, is placed in

a receiver of a Thoma's microtome and the paraffin cut away to within

1 mm. to 2 mm. of the object on four sides, leaving a rectangular

surface of paraffin, two edges of which are parallel to the edge of the

knife.

A slide prepared by being painted with a thin coat of Schallibaum's

mixture of collodion and clove-oil is placed at the left of the micro-

tome.

At the right of the latter, handy to the right hand, is a small

bottle half-full of the thin collodion, into which dips the tip of a

camel's-hair brush ; the quill of the brush is thrust through a hole in

a thin flat cork, which serves at once as a temporary cover to the

bottle and a support to the brush, the latter being adjusted to any

height of the collodion by simply pushing it up or down through the

bole in the close-fitting cork. Near by is a small bottle of ether, with

which the collodion is thinned as soon as it begins to leave a shining

surface on the paraffin.

The operator should sit facing the light, so that he may judge

* N. N. Mason, ' Use of Collodion in cutting thin Sections of Soft Tissues,

Amer. Natural., xiv. (1880) p. 825.

f Judging from the effects, I am inclined to think that by this method the

collodion penetrates the preparation to a certain depth, fixing the parts in their

natural relations without producing a superficial film. At any rate, if the

sections are made sufficiently thin (e. g. 5 ii) there is no curling, whereas -with

much thicker sections, the superficial portion of which alone contains in that case

the collodion, there is often a tendency to roll. This I have attributed to the

slight shrinkage in the upper or collodion-impregnated portion of the section.
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accurately of the condition of tlie surface of the paraffin, which
reflects the light. Everything being in readiness, the brush is

lifted and wiped on the mouth of the bottle to remove most of the

collodion, and then the paraffin and the object are at once painted by
quickly drawing the brush across the surface, care being used that it is

evenly applied and that the collodion is not carried on to the vertical

faces of the block. The temporary moistening vanishes like a cloud

from the surface of the paraffin ; the brush is then returned to the

bottle; the knife is drawn and returned, leaving the section on the

edge of the blade. The object in the block is then painted again,

but before drawing the knife a second time the first section is re-

moved with a scalpel and placed on the slide with its upper face in

contact tcith the fixative. Then the knife is drawn again, and the

other steps of the process repeated. Thus the collodion has time to

dry thoroughly before the section is made. If the precautions

above given are observed it will not be necessary to wait for the

drying of the collodion, but the section may be cut at once, i. e.

within five seconds after painting. It is thus possible to cut as

fast as one can paint the surface, and with some practice it becomes
possible to cut continuous ribbons of sections, which may be trans-

ferred at intervals. Practically I find it most convenient to cut

enough to form one row or half a row of sections at a time and
transfer at once to the slide, rather than to cut the whole object

without interruption, as is done in the ordinary method.
The following precaution may prove serviceable :—Especial care

should be exercised to prevent the painting of the vertical face nearest

the operator, since the section is then liable to cling along its whole
edge to this vertical film and be carried under the knife-blade. If by
chance this should occur, the section should be removed from the

block before the knife is moved back, as it is liable to be caught and
lacerated between the face of the block and the under surface of the

returning blade. The possibility of the section being thrown under
the knife-blade may, however, be obviated either by carefully trim-

ming the vertical face in case it is accidentally painted (to allow of

which the hither margin of the paraffin may be left broader than the

other three), or by drawing the knife sloivly, so that the first indica-

tion of a failure to cut through the vertical film may be recognized

and the section held in place on the blade by a slight pressure with
a soft brush, whereupon the knife will cut through the film and
leave the section free.

If by chance the paraffin block has been painted with too much
collodion or with collodion which is too concentrated, thus leaving a
shiny surface, the film sliould be at once broken by pressing it gently
two or three times in quick succession with the end of a rather stiff,

blunt, dry brush. This enables the collodion to dry quickly, and
thus prevents the softening of the paraffin.

If the sections have a tendency to curl they may be flattened out
on the slide by means of a bruslijfor a section thus impregnated with
wjllodion may be handled during the first few seconds after contact
with the Bchiillibaurn mixture with much greater impunity than one
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not SO treated. If the collodion has been too much thinned with
ether the fact will become apparent from the softening of the paraffin,

and may be remedied by waiting for the evaporation of the ether or

by adding thicker collodion.

This process can in no way be considered as a substitute for the

ordinary method of cutting objects, since it requires more time and
closer attention to details, but for those cases where there is a
liability to crumbling, or where sections of sufficient thinness cannot
be procured free from folds, it will doubtless be found very service-

able."

Sections in Series.*—Herr F. Spec remarks that the success of

cutting sections depends on the quality of the imbedding mass, on the

shape which is given to the paraffin around the object to be cut, and
on proper manipulation in cutting. His imbedding mass consists of

paraffin with a melting-point of 50" C, which is prepared by melting
it in an open porcelain dish over a spirit-lamp flame, and further

heating it until it assumes the colour of yellow wax or honey. When
cool, it appears as a homogeneous mass without air-bubbles ; its cut
surface feels soapy and greasy. This material has the advantage that

sections made with a microtome adhere firmly together by their edges
at the ordinary temperature of the room.

To imbed specimens, they are placed in the mass at a temperature
of 60°-65° C. for 4-6 hours till they are thoroughly permeated by
the paraffin, which is then allowed to cool. To cut sections, the
superfluous paraffin is cut away and the remaining piece of paraffin so

arranged that the edges of the sections which are made pass over each
other and adhere together. This end is attained by giving the

paraffin the shape of a parallel sided prism, of which the base is a
right angle. The paraffin is melted on to a cork by a hot spatula,

and fastened on to the object-carrier of the microtome in such a way
that its broad side is parallel to the edge of the razor. As a rule, a

layer of paraffin about 1/2-1^ mm. thick should be left round the

specimen. No section should be thicker than 1/100 mm., and all the

sections should be as nearly as possible of equal thickness. If thicker

than 1/100 mm. they roll easily, while too great unevenness inter-

feres with the continuity of the ribbon. The best ribbons are ob-
tained with specimens which have a small surface. For practical pur-

poses the ribbons should not be longer than 15-20 cm. To fix them on
the slide the author uses the gum solution of Tlogel with good results.

New Carmine Solution.f—For the investigation of Protozoa,

Medusae, Echinodermata, Lumhrici, Podura, &c., Dr. 0. Hamann uses

a solution which is made as follows :—30 grms. carmine are mixed
with 200 grms. concentrated ammonia, and glacial acetic acid is

added until the solution is neutral or only faintly acid. The filtered

solution is ready for use in two to four weeks. Dr. W. Krause recom-
mends it, used warm, for staining the retina, nervous system, and
glands of Vertebrata.

* Zeitschr. f. Wiss. Mikr., ii. (1885) pp. 6-12.

t Interaat. Monatsschr. f. Auat. u. Histol., i. (1884) Heft 5.
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Method of Preparing Haematoxylon Staining Fluid.*—Dr. S. J.

Hicksou states that the best method of preparing haiinatoxylon fluid

is to follow Mitchell's instructions, taking some further precautions.

Take 56 grammes of the logwood extract, and thoroughly pound
it in a mortar. Then place it on a filter, and pour about a litre and
a half of ordinary tap water through it. The filtrate may be thrown
away, and the residue allowed to dry. In the meantime prepare a

solution of alum as follows :—Take 25 grammes of alum, and after

they have been thoroughly pounded in a mortar pour them into

250 cc. of distilled water. To this solution add strong potash until

a precipitate is formed which will not dissolve upon stirring and
standing. Pour the alum solution upon the haematoxylon residue,

and allow them to macerate together for three or four days in a warm
room. Then filter the hfematoxylon solution into a bottle provided

with a closely fitting stopper, and add to it 10 cc. of pure glycerin

and 100 cc. of 90 per cent, spirit. The residue need not be thrown
away, for it can be macerated again with alum solution for a week or

more, and a good strong stain obtained as before. When the solution

is thus made it should be well shaken, and allowed to stand for some
weeks before being used. This solution of hfematoxylon improves
considerably with age. The oldest which the author has was made
about twelve months ago, and is by far the best.

The haematoxylon stain produced by this recipe possesses several

advantages over others. In most cases it difierentiates the tissues

admirably ; nuclei stain deeply, cell-protoplasm faintly ; it seems to

last a long time without showing signs of fading, and, as it penetrates

well, it is very useful for staining in bulk.

Staining for the Study of Red Blood-corpuscles.t— In the study
of red blood-corpuscles in bone-marrow, Professors G. Bizzozero and
Torres employ as a staining reagent salt solution of varying strength

(in Reptilia • 55-0 • 60 per cent.) to which 1/10 per cent, methyl or

gentian violet is added. No other stain contrasts so sharply with
the ground-stain of the haemoglobin-containing stroma. In animals
with very large blood-corpuscles, subsequent treatment with 0*5 per
cent, acetic acid must be adopted to render the cell-substance

transparent.

To study the process of division in the blood of Anura larvae, they

must be examined in the living state, and rendered motionless by
placing them before observation in 0*5 per cent, solution of curara.

New Double Stain for the Nervous System.J—Dr. H. Sahli finds

the following an excellent method.

The sections, which should not be in water for more than five to

ten minutes after they have been cut, are placed for several hours in

a concentrated watery solution of methylen-bluo, washed in water,

and transferred to a saturated watery solution of acid fuchsin for

about five minutes. They are then quickly washed in water and

* Quint. Journ. Micr. Sci., xxv. (1885) p. 244.

+ Arcli. Ital. do Biol., iv. (18S:{) pp. HO'.) -2'.).

X Zcitschr. f. Wiwa. Mikr., ii. (1885) pp. 1-7.

Scr. 2.—Vol. V. 3 C
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placed for a few seconds in a 1 per cent, alcoholic solution of caustic

potash, and washed in a large quantity of water. The white sub-

stance then appears to the naked eye blue or violet, and the grey

substance red. With high powers one can see in transversely divided

fibres the axis-cylinder red, while in some fibres the whole medullary

sheath is composed of " cyanophilous," in others of " erythrophilous
"

substance, or, again, the sheath is composed of concentric layers of

blue and red stained substances. In the grey substance of the spinal

cord Gerlach's network of delicate fibres is stained blue or violet on
a red ground.

New Method of Staining the Spinal Cord.*—Prof. A. Adam-
kiewicz finds that by staining with saffranin and methylen-blue,

individual segments of the cord can be differentiated. These
" chromoleptic zones " are situated in general round the grey sub-

stance, following the outer contour of the cord. They also occupy the

internal part of the posterior fasciculus, and the part of the lateral

fasciculi which occupies the angle between the anterior and posterior

cornua. The non-chromoleptic zone forms a ring round the periphery

of the cord.

Staining the Axis-cylinder of MeduUated Nerve-fibres.t— As
the result of his investigations, Dr. C. Kupffer finds that the axis-

cylinder contains the nerve-fibrils, which float loose in nerve-serum.

A compact axis-cylinder is an artificial product. To demonstrate the

nerve-fibrils in the axis-cylinder, the nerve is fixed on a cork and
placed for two hours in a 1/2 per cent, solution of osmic acid, washed
for two hours with distilled water, stained for 24-28 hours in a

saturated solution of acid fuchsin, washed for 6-12 hours in absolute

alcohol, clarified with oil of cloves, imbedded in paraffin, and cut.

The fibrils in the axis-cylinder are stained bright red, and appear in

cross section as stained points.

Staining Desmids.—Mr. W. B. Turner sends us the following

process for staining desmids without contraction of the endochrome.
When quite fresh gathered, wash and place in a solution of

chromic acid, so weak that it requires three days to decolorize a large

desmid. When the colour has gone, wash well in at least two waters

and stain with anilin. Fix with a little tartaric or weak nitric acid.

Then wash and mount in camphorated or carbolized water (about

10 to 90 per cent, distilled water).

All fresh-water algae seem to do well under this process, including

the delicate Draparnaldia, which entirely fail after a little time in the

ordinary fluids.

Boro-glyceride for Mounting.:):—Mr. A. P. Wire has for two
years experimented on this substance, and with, at present, such good
results, that he considers it worthy of extended trial. Boro-glyceride

is composed of boracic acid and glycerin, and exists in two forms, the

* SB. K. Akad, Wiss. Wien, Ixxxix. (1884) p. 245.

t SB. K. Bayer. Akad. Wiss., 1884, pp. 466-75.

% Journ. of Proc. Essex Field Club, iv. (1885) pp. Ixxix.-lxxx. Sci.-Gossip,

1885, pp. 139-40.
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glacial and the Lydrated. For mounting, a saturated solution of

glacial boro-glyceride is used, made by dissolving tlie substance in

warm water—using about one part to twelve of water—and allowing

the surplus to crystallize out and settle. It is excellent for vegetable

tissues. It does not act on them in any way, grains of chlorophyll

even remain unchanged. It does not destroy the anilin colours used

for staining, although the delicate colours of flower petals appear to

bleach in the solution. It answers for mounting insects whole and
without pressure. Gold size or brown cement does for fixing the

upjier glass of the cell.

Litharge and Glycerin as a Cement.—Mr. J. C. Douglas

writes that if sifted dry litharge powder is mixed with glycerin,

it forms a cement which hardens rapidly in air and water, bears 275^

C, and is very resistant to reagents. It is stated to be adhesive to all

materials, the articles to be cemented being preferably moistened with

glycerin. The cement will probably be found well suited to many
purposes of the microscopist.

Hamlin's Ideal Slide.*—Mr. F. M, Hamlin considers an " ideal

slide " to be one where the slide and cell are of one piece of glass,

thus doing away with all cement except that required to secure the

cover-glass.

When a cell of ordinary depth is required, an excavation could be

made in a slide of usual thickness, which could not only contain the

object, but the cover-glass, so that the upper surface of the latter

should be even with the surface of the slide, thus protecting it from

Fig. 178.

being displaced by accident. (This plan was suggested by Mr. B.

Piffard last year. See this Journal, Vol. IV. (1884) p. 655.) The
diameter of the excavation for the cell should be a little less than that

for the cover-glass, so as to form a ledge for it to rest upon (fig. 178).

When a cell of greater depth is required than an ordinary slide

will permit, a very different case is presented, unless a slide of unusual

thickness is used. To secure in the middle of the slide tlie necessary

thickness, the glass could be cast in a mould which would, at the

same time, form the cell and the ledge for the support of the cover-

glass (fig. 179).

There are difficulties in the way of carrying out these ideas, but

Fir;. 179.

the author cannot think them insuperable, or, if overcome, that they

will render such slides too expensive for general use.

Apart frf>m the saving of time and labour, the chief advantages

would bo in the perfect safety and imperishability of the mount, for

• I'roc. Amor. Hoc. Micr. 71 b Ann. Meeting, 1884, i>\>.
170-80 (2 figs.).

;} c 2
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the object practically would be sealed hermetically in glass; the

contact of the media with the cement would be so slight as to be

hardly worth considering. Objects thus mounted would, it is claimed,

be as permanent as the glass itself.

Finish for Slides.*—Dr. J. E. Hays recommends the following as

a handsome finish for slides.

Take one of the packages of " gold or silver paints " put up by
Wells and Eichardson, of Burlington, Yt., and sold in connection

with their " diamond dyes," and add it to 1/2 oz. of the best dammar
varnish, warming the varnish so as to make the paint mix with it well,

and apply with a fine brush. The paint will settle to the bottom

upon standing, but by warming a little and shaking well it is diffused

again. This makes a very pretty finish, and adds strength to the

cover cement as well.

Counting of Microscopic Objects for Botanical purposes.f—M. E.

C. Hansen recommends the application to botany of the method of

counting blood-corpuscles adopted by physiologists. The apparatus

devised by Hayem and Nachet is equally applicable to the counting of

yeast-cells, as well as in examinations of air, water and soil for

microbes. It is also useful for making pure cultures when it is neces-

sary to ascertain the number of micro-organisms in a given quantity

of liquid to determine the extent of the dilution required. In a

similar way Jorgensen determined the proportions of each substance

in a mixture of rye and wheat flour.

Styrax and Balsam.—Prof. A. B. Aubert's | experience with

styrax has proved that in most cases it can be used instead of

Canada balsam—indeed, that it is superior to balsam, showing the finer

part of objects more clearly. He has entirely discarded balsam for

diatoms. Cartilage, when properly stained, shows very well, better in

his opinion than in glycerin-jelly. For histological objects generally,

he anticipates it will be a welcome addition to the present stock of

mounting media. Tooth, bone, and other sections would undoubtedly

show to better advantage in this medium than in balsam.

Mr, C. V. Smith, the well-known mounter of botanical objects, to

whom he sent specimens of the gum, spoke very highly of it for

botanical mounts, and said that he never tried any medium which
showed aleurone-grains in section of castor-oil plant so satisfactorily.

It also shows the mycelia of fungi more clearly than most other

media.

Objects mounted a year ago show no sign of deterioration, and
there is every reason to believe that it will prove an excellent medium
for permanent mounts, preferable to balsam, not only on account of

its highly refractive index but also because it seems somewhat less

brittle. When the solutions kept in capped bottles become thick by
evaporation, it is best to transfer them to a common bottle and add

the proper amount of solvent. This will cause a flocculent precipitate.

* The Microscope, v. (1885) p. 112.

t Zeitschr. f. Wiss. Mikr., i. (1884) pp. 191-210 (6 figs.).

X Amer. Mon. Micr. Journ., vi. (1885) pp. 86-7.
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Let stand for several days, filter back into capped bottle, when a clear

solution, ready for use, will be obtained.

On the other hand, Mr. J. Deby finds that styrax never dries

completely, and he considers that, except for tests, the old balsam

mount is the safest and longest-lived of all.

Bureau of Scientific Information.*—With a view to the more
general dissemination of the results of scientific investigation,

and facilitating the work of the student in natural history, certain

members and officers of the Academy of Natural Sciences of Phila-

delphia have associated themselves into a " Bureau of Scientific

Information," whose function is the imparting, through correspondence,

of precise and definite information bearing upon the different branches

of the natural sciences. It is believed that through an organization

of the kind considerable assistance can be rendered to those who, by
the nature of their surroundings, are precluded fi'om the advantages

to be derived from museums and libraries. The scope of the

organization does not embrace considerations of a purely professional

character—such as mineral or chemical analyses—nor the determina-

tion of collections, except by special agreement. Dr. J. Leidy under-

takes the Mycetozoa, Ehizoj)oda, Entozoa, &c. ; E. Potts, pond life,

freshwater sponges, and Bryozoa ; Dr. B. Sharp, worms and histology
;

and Dr. J. Gibbons Hunt, microscopical technology.

A New Departure.l—The following advertisement is appearing

:

" Microscopic objects for hire, histological, botanical, geological, by
the best mounters. Let out on most moderate terms."

Adamkiewicz, a.—Neue Riickenmarkstinctionen. I. Ergebnisse am nor-

malen Gewebe. II. Ergebnisse der Saffraninfarbung am kranken Rucken-
marksgewebe. (New Btains for spinal cord. I. Results with normal tissue.

II. liesults of saffranin staining in diseased tissue.) [^Supra, p. 742.]

SB. K. Akad. Wiss. Wien, LXXXIX. (1884) p. 245 (3 pis.).

Anzeig., 1884, No. 10. See also ante, p. 428.

Ady, J. E.—The Microscopic Study of Rocks. V., VI.

[Mounting, finishing, and storing.]

lUus. ScL Monthly, III. (1885) pp. 163-6, 198-202.

„ „ Observations on the Preparation of Mineral and Rock Sections for

the Microscope. Mineral. Ma</., VI. (1885) pp. 127-33 (2 figs.).

Abridgment in En<jl. Mech., XLI. (1885) pp. 342-3 (2 figs.).

Bacterial Pathology.

[A .scries of papers on the cxliiLits at the biological laboratory of the

Hoaltii Kxljibition, with figures sliowing the appearance of the bacteria

and the apparatus used in preparing and cultivating tiicin.]

40 pp., 30 figs. 8vo, New York, 1885 (reprinted from Lancet).

Dastiv, E. S.—Directions for Preparing and Mounting Sections of Stems and
Leaves. Wedcm Dru/ji/ist. Noted in Bot. Gazette, X. (1885) p. 2G4.

Booth, M. A.—Why do dry mounts fail ? [/'os<.]

Micr. Bulletin (Queen's) II. (1885) pp. 17-8.

Bot TONE, S.—Sec Vol vox.

• Science, iv. (1884) p. 108. f Nature, xxxii. (1885) p. xxix.
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BuERiLL, T. J.—[Stains for Vegetable Sections.]

[His stain for tubercle bacillus is excellent also for vegetable sections, being

remarkably selective in regard to the different tissues.]

Ilicr. Bulletin (Queen's) II. (1885) p. 21.

Castellaenau, J. M. de.—La Estacion zoologica de Napoles y sus procedi-

mientos para el examen microscopico. (The zoological station at Naples and
its processes for microscopical examination.)

[An elaborate and ably prepared report to the Spanish Director General of

Agriculture, Industry, and Commerce, forming a classified description of

processes for preparing objects.]

xiii. and 207 pp. 8vo, Madrid, 1885.

C L E, A. C— Studies in Microscopical Science.

Vol. III. Sec. I. Part 5, pp. 17-20. The Sexual Eeproductive Organs of

Chara. Plate V. Part 6, pp. 21-4. Structure of Archegonium iu

Marchantia. Plate VI. Marchantia showing its sexual organs and sporo-

gonium.
Sec. II. Part 5, pp. 17-20. The Integument. Plate V . V. S. of Skin of

Frog. Stained Carmine. X 75. Part 6, pp. 21-4. Integumentary Ap-
pendages. Plate VI. Tail-feather of young Starling (in situ). T. S. X 100.

Sec. III. Part 5, pp. 17-20. Interstitial Pneumonia. Plate V. x 200.

Part 6, pp. 21-4. Tubercle, Pulmonary Tuberculosis. Plate VI. Miliary

Tubercle x 200.

Sect. IV. Part 5, pp. 17-20. Leeches (conoid.). Hair. Plate V. Hair of

Peccary (Dicotyles). Tr. Sec. x 210. Part 6, pp. 21-4. The tail of a

Puppy (including methods of preparation (post). Plate VI. T. S. double

stained x 30.

Collins's (C.) Slides of Parasites of Birds, &c. Sci.-Gossip, 1885, p. 140.

Cooke, M. C —Collecting, Examining, and Preserving Freshwater Algae.

[Demonstration.] Joum. Qnek. Micr. Club, II. (1885) pp. 148-50.

CoTJEROux, E. S.—On Diatoms in the Stomachs of Shell-fish and Crustacea.

\_Supra, p. 734.] Joum. of Microscopy, IV. (1885) pp. 196-8.

D A N E, L. G.—Gold and Silver Ferns.

[Upon a slip of glass put a drop of liquid auric chloride or argentic nitrate,

with half a grain of metallic zinc in the auric chloride, and copper in the

silver. A growth of exquisite gold and silver ferns will form beneath

the eye.]

The Microscope, V. (1885) p. 112.

Deafer, E. T.—Graphic Microscopy. XVIII. Seeds of Love-lies-bleeding

{Amaranthus caudatus). XIX. Section of Shell of Barnacle. [Balanns sulcatus).

Sci.-Gossip, 1885, pp. 121-2 (1 pL), 145-6 (1 pL),

Embedding in Bayherry Tallow. [_Supra, p. 735.]

Amer. Mon. Micr. Joum., VI. (1885) p. 98,

from Louisville Med. News.

Fahre-Domergue.—See Klein, E.

Flahault, 0.—Eecolte et preparation des Algues en voyage. (Collection and
preparation of algse when travelling.) 12 pp., 8vo, Montpellier, 1885.

Fol, i/.—The Cultivation of Microbes. Science, V. (1885) pp. 500-4 (10 figs.).

Transl. and abridged from the article in La Nature.

[Feazee, P.]—Eeport of Microscopical Examination of Thin Transverse Sections

of Carbons.

[With five photo-collotypes through the Microscope of thin sections of

electric light carbons.]

Reports of Examiners on Electric Lamps and Carbons for Arc Lamps.
International Electrical Exhibition of the Franklin Institute, 1884, pp. 22-5 (1 pi.).

(Supplt. to Joum. Franklin Inst., 1885.)

G ie rke, H.—Staining Tissues in Microscopy. III. \_Post.']

Amer. Mon. Micr. Joum., VI. (1885) pp. 106-7.

Transl. from Zeitschr. f. Wiss. Mikr.

GiLLO, E.—On Mounting Beetles and other Insects without pressure.

\_Su2)ra, p. 732.] Joum. of Microscopy, IV. (1885) pp. 151-4.

Goodwin, W.—Douhle-staining Vegetable Tissues.

Proc. and Trans. Nat. Hist. Soc. Glasgovj, I. (1885) pp. v-vi.
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Gbant, F.—Mounting Bacteria—Comma Bacilli.

[Reply to " Mediciase Doctor," ante, p, 565.]

Enjl. Mech., XLI. (1885) p. 324.

„ „ See Volvox.

Gregoey, J. W.—Microscopical Examination of Eocks.
[Abstract only,]

8th Ann. Report Hackney 3Iicr. and Nat. Hist. Soc, pp. 20-1.

Haacee, "W.—Ueber die Verwendung von Kubleimem beim Sammeln von
Seethieren. (On the use of coolers iu the collection of marine animals.)

IPost.] Zool Anzeig., VIII. (1885) p. 248.

Habe, a. W.—See Woodhead, G. S.

Hats, J. E.—A Handsome Finish for Slides.

\_S'qna, p. 744.] The Microscope, V. (1885) p. 112.

Heubck, H. van.—Synopsis des Diatomees de Belgique. (Text.)
[Contains chapters on the drawing, collecting, and preparation of diatoms.]

235 pp. and o supplementary plates, 8vo, Auvers, 1885.

HiLGENDORF, F.—Eino Methode zur Aufstellung halbmikroskopisclier Objects.

(A method of preserving semi-microscopic objects.) \_Post.']

SB. Gesell. Naturf. Freunde Berlin, 1885, pp. 13-6.

H in ton's (E.) Type Slide of Blood.

[Blood-corpuscles of man, frog, bird, fish, and snake on one slide.]

Sci.-Gossip, 1885, p. 139.
[Hitchcock, R.].—Postal Club Boxes.

[List of preparations, with remarks.]
Amer. Man. Micr. Jmirn., VI. (1885) pp. 117-8.

HoBNEB, J.—Work for the Microscope.

[I. Introductory. II. The Collecting of Objects.]

Our Corner, V. (1885) pp. 361-5; VI. (1885) pp. 34-8.

Ihl, a.—Ueber neue empfindliche Holzstoff- und Cellulose-Regentien. (New
reagents for Lignin and Cellulose.) Chemiker-Ztj., IX. (1885) No. 14-15.

Jacksox, E. E.—See Walmsley, W. H.

Jacobs, F. 0.—New Freezing Microtome. [Post.']

Amer. Natural., XIX. (1885) pp. 734-6 (2 figs.).

James, F. L.—Ciment de blanc de zinc pour construire les Cellules. (White zinc
cement for making cells.) [/'osl]

Journ. de Microgr., IX. (1885) pp. 209-12,
Translated from article in the National Druggist.

Jenkins, A. E.—Methods of Work. II.

[The preparation of animal tissues (Killing. Osmic Acid. Chromic Acid.
Picric Acid. Nitric Acid and Acetic Acid). Mixtures of various acida

(Osmic-acctic Acid. Chromic-acetic Acid. Chromo-osmic-acetic Acid.
Chromic-nitric Acid. Merkel's fluid).]

The Microscope, V. (1885) pp. 12G-31.

JoHNE, —.—Ueber die Koch'schen Eeinculturen und die Cholera-bacillen. (On
Koch's pure cultures and the cholera bacillus.)

[Contains complete directions for cultivation and observation.]

2nd ed., 28 pp. and 1 fig., 8vo, Leipzig, 1885.

Klein, E.—Microbes et Maladies. Guide pratique pour I'etude des micro-organ-
ismes. (Micrf^organisms and Disease. Practical guide to the study of micro-
organisms.)

\_Traml. by Fabre-Domorguo.] 292 pp. and 116 figs., 8vo, Paris, 1885.

Latham, V. A.—The Microscope and how to use it. II., III. On Mounting
Microscopic Objects.

Jonm. of Microscopy, IV. (1885) pp. 96-104 (1 fig.), 186-98.
L e P o 1 1 e y ' 8 (C.) Dipping Tubes.

[Exhibition oidy—"of a superior kind."]
Jonrn. Queh. Micr. Clxh, II. (1885) p. IGl.

Loo.ss — .—Neue Liisungsmittel des Chitins. (New medium for dissolving

chitiii.) [/'ost.] Zool. Anzeig., VIII. (1885) pi). 333-4.
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M A BK, E. L.—Notes on Section-cutting. ISupra, p. 737 .']

Amer. Natural., XIX. (1885) pp. 628-31.

Marshall, W. P.—Pennatulida. Microscopic Sections and the mode of

Automatic Section-cutting and Mounting.

[Description of the accepted processes.]

Midi. Natural, VIII. (1885) pp. 191-3.

M a y e r 's (P.) Carholic Acid Shellac. [Post.']

Amer. Natural, XIX. (1885) p. 733.

M'Calla, a.—The Working Session.

[" Further thoughts in its favour."]

Micr. Bulletin (Queen's) II. (1885) p. 19.

MoNDiNo, C.—Sull' uso del bicloruro di mercuric nello studio degli organi cen-

trali del sistema nervoso. (On the use of bichloride of mercury in the study

of the central organs of the nervous system.) [_Post.'\

Giorn. R. Accad. Med. Torino, 1885, pp. 38-47.

Noll, E.—Eau de Javelle, ein Aufhellungs- und Losungsmittel fiir Plasma.

(Eau de Javelle, a clearing and dissolving medium for protoplasm.) IPost.']

Bot. Centralbl, XXI. (1885) pp. 377-80.

Pelletan, J.—Microtome a triple pince. [_Post.']

Journ. de Microgr., IX. (1885) pp. 171-4 (1 fig.).

Peeagallo, H.—^Diatomees du Midi de la France. (Diatoms of the south of

France.)
[Containing chapters on the collection, preparation, and examination of

diatoms, pp. 201-34.]
Bidl Roc. D'Hist. Nat. Toulouse, XVIII. (1884) pp. 189-272.

Queen, J. W.—Glass Disc for Arranging Diatoms.

[" For arranging diatoms in symmetrical patterns, a good device is a glass

disc with radial and concentric lines to fit to the eye-piece."]

Micr. Bulletin (Queen's) II. (1885) p. 24.

Rex, G. A.—The Myxomycetes—their Collection and Preservation.

[" Few of the lower orders of plants equal these in beauty as microscopic

objects, whether viewed in their entirety with the binocular, or in their

structural details with high powers. Some genera, as Diachea and
Lamproderina, display a brilliant metallic or iridescent lustre of the

sporangia walls. Others, of the Physaracese, are characterized either by
snowy crystals or highly coloured granules, orange, scarlet, lilac, or purple,

of calcium carbonate. Still others, of the Trichiacese and Arcyriacese,

by their beautiful spore and thread-markings and sculpturing, are worthy
objects for the use of the higher lenses of the Microscope."]

Bot. Gazette, X. (1885) pp. 290-3.

E 1 H A R D, J.—Nouveau reactif de fixation des animaux inferieurs. (New fixing

agent for the lower animals.) [_Post.']

Zool Anzeig., VIII. (1885) pp. 332-3.

EoHEBECK, H.—Neuerungen an bakteriologischen Apparaten. (Improvements
in bacteriological apparatus.) Gcea, XXI. (1885) Heft 6.

KoMiTi, G.—Une noticina di technica emhriologica. (Note on technical em-
bryology.) \_Post.'] Boll. Soc. Cultori Sci. Med. Siena, III. (1885).

Slack, H. J.—Pleasant Hours with the Microscope.

[The minute structure of the anthers of plants—" Blight " Insects and
Mites.]

Knoidedge, VII. (1885) pp. 548-50 (1 fig.), VIII. pp. 91-2 (3 figs.).

Smith, E.—Varnish for " Ringing" Slides.

[Evaporate Canada balsam by gentle heat until it sets hard when cold ; then
dissolve it in as much benzole as will allow it to flow freely from the

brush.]
Journ. of Microscopy, IV. (1885) p. 122.

S TOWELL, C. H.—The Microscope in Medicine.

[In the diagnosis of disease. In the detection of fraud. In the detection

of adulteration of powdered drugs. In correcting diagnoses. In the
differential diagnosis of the new formations.]

The Microscope, V. (1885) pp. 121-6.
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Tate, A. N.—Microscopical Examination of Potable Water.
[Paper read to Liverpool Microscopical Society.]

En,jt. Mech., XLI. (1885) p. 145.

Taylor, T.—Discrimination of Butter and its Substitutes. [_Post.']

Amor. Mon. Micr. Journ., VI. (1885) p. 115.

Tea, Microscopical Examination of.

Amer. Mon. Micr. Journ., VI. (1885) pp. 101-2 (2 figs.).

Thueston, E.—The Staining of Bacteria for Micro-photographic purposes.

The Alicroscope, V. (1885) pp. 138-10, from Photoijraphic News.

Van Brunt, C.—Diatoms fastened by heat.

[When diatoms are thus fastened to the cover-glass, only so much heat

should be applied as is found to be really necessary. Least heat is

required when the diatoms are taken from a solution of alkali.]

Journ. N. York Micr. Soc, I. (1885) p. 123.

Volvox globator, keeping alive and mounting.
[Replies by S. Bottone and F. Grant to query.—Mount in a mixture of equal

bulks of methylated spirits, water, and glycerin (S. Bottoiie). Solution

of osmic acid, aniliu-green, magenta, and Hautsche's fluid, " The result

is a double stain which is distinctive but not very etfective " (J. Grant).]
Engl. Mech., XLI. (1885) p. 440.

Walmslet, W. H.—The Merits of White Zinc Cement.
[Commendation of it. Also note by editors and E. E. Jackson.]

The Microscope, V. (1885) pp. 135-6, see also p. 137.

Walters, W. H.—Histological Notes for the use of Medical Students.

vi. and 65 pp., 8vo, Manchester, 1884.

Wablomont, E.—Note sur la technique microscopique de I'ceil. (Note on the

microscopic technique of the eye.) \_Post.']

[Description of the processes used at the Koyal Ophthalmic Hospital,

Moorhelds.]
Bull. Soc. Belg. Micr., XL (1885) pp. 201-8.

Wedding, H.—Properties of Malleable Iron.

[" Microscopical iuvestigntion had led him to modify the explanation of

welding he had given some years ago. He had now come to the con-

clusion that the strength of a finished piece of iron depends on the

sectional area of the mass of iron it contains. From the total sectional

area of a piece of weld iron, the slag conclusions, and in the case of ingot

iron the blow-holes, must be deducted. This calculation is decidedly in

favour of the ingot iron, though he pointed out it can only be superficially

cfl'ected, even with our present knowledge of microscopy."]
&*OTce, V. (1885)p. 492.

Whitman, C. O.—The Uses of Collodion. IPost.']

Amcr. Natural, XIX. (1885) pp. 626-8.

Williams, C. F. W. T.—Crystals for the Polariscope.

[liecommends mounting in castor-oil as a remedy for the instability referred

to by Mr. J. W. Neville, ante, p. 566.]
Sci.-Gossip, VII. (1885) p. 140.

WiKE, A. p.—Note on a new Medixim for Mounting Moist Vegetable Tissues for

the Microscope, l^'ipnt, p. 742.]
Journ. of Proc. Essex Field Club, IV. (1885) pp. Ixxix.-lxxx.

See Sci.-Gossip, 1885, pp. 139-40.

Woodhkai), (jr. S., and A. W. Hare.—Pathological Mycology. An Enquiry
into the Etiology of Infective Diseases. Sec. I. Methods. [/S'";;m, j). 608.]

X. and 174 jip., 60 figs., 8vo, Edinburgh, 1885.
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MICROSCOPY.

a. Instruments, Accessories, &c.*

Del)y's Twin Microscope.— Mr. J. Deby, C.E., sends us the

following description of a new selecting and mounting Microscope
devised by him :

—

" Being myself in tbe position of many other lovers of the Micro-

scope in regard to the few occasional hours I can find time to spare

for its enjoyable employment, I hope I may be rendering a service

to some of my fellow-workers by publishing the description of a

labour-saving selecting and mounting instrument which I recently

designed for the purpose of making the most of my time, and which
has been most carefully constructed for me by Messrs. Beck.

The Microscope, which I propose to call the " Twin Microscope,"

consists of the following parts (fig. 180) :

—

1. Two independent parallel tubes attached to the same stage

;

the axis of each of the tubes corresponding to the centre of one of the

eyes of the observer. Each tube has its independent rack motion by
a milled head.

2. Two mirrors, one for each tube, with swinging bars and usual

motions.

3. A fixed stage of large size,with necessary clamps for holding two
parallel glass slides, one under each of the tubes.

4. A movable substage, placed immediately below the upper stage,

having a considerable range of rectangular mechanical motions by
means of two milled heads.

5. A mechanical finger attached anteriorly to the movable sub-

stage. This finger is provided with universal motions by a ball-and-

socket arrangement. It is suited for carrying a bristle-holder,

needle-holder, or small scalpel. A small milled head permits of the

rotation of these holders independently of the ball and socket which
holds them.

6. Eye-pieces and objectives, either similar or dissimilar, for both

the tubes.

The directions for the use of the instrument may be summed up
as follows :

—

a. Clamp a slide with the material to be operated upon under, one

of the tubes, and clamp another clean slide under the other tube.

h. Dissect or pick-up the desired object from slide No. 1 by using

one eye only, that over tube No. 1.

c. Close this eye and open the other, looking down the tube

No. 2.

d. Swing the object rapidly round by means of the mechanical

finger till it appears under the other eye.

* This subdivision is arranged in the following order :—(1) Stands
; (2) Eye-

pieces and Objectives ; (3) Illuminating Apparatus ; (4) Other Accessories :

(5) Photo-micrography ; (6) Manipulation ; (7) Microscopical Optics, Books,

and Miscellaneous matters.
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Fig. 180.

Deby'b Twin Miokoscope.

3 K 2
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e. Lower the object till it nearly touches the slide, and by means
of the mechanical motions of the substage place it exactly where it is

wanted, when a slight touch at the lever-end of the bristle-holder will

deposit it permanently.

d. Eeturn the point of the bristle-holder to the first slide, and re-

commence the above operations as long as may be desired.

Objects may be searched for and selected under a low power, such

as a 1 in., a 1/2 in., or a 2/3 in., and if very small may be deposited

under the other tube under a 4/10 in., a 1/4 in,, or a 1/5 in. Those
who cannot use their eyes alternately, may shift one eye from one tube

to the other with insignificant loss of time.

The principal advantages of the instrument consist in the rapidity

with which it becomes possible to pick up and put down small objects,

and in the great precision of the manipulations. By employing

duplicate slides of a same material, one being placed under each of

the tubes, it becomes easy to use the Microscope for comparative

observations in polariscopy and spectroscopy by adapting the micro-

polariscope or the micro-spectroscope to one tube alone, leaving the

other to be used as an ordinary monocular Microscope. Many com-
parative and biological researches may also be conducted under the

Microscope without the need of the frequent changes of lenses and
shifting of the slides so irksome in many cases to the working

naturalist.

For the dissection of minute animals or plants, for histological

researches in general, in the hunt for nematodes or other minute forms

of life, for the picking-up of desmids, diatoms, protophytes, &c., and
for the grouping of these objects easily, rapidly, safely, and elegantly,

I believe that the twin Microscope remains as yet unrivalled.

I sincerely hope that others may derive as much satisfaction from
the use of the instrument as I have myself, and that it may lead to

increased results both in useful and in beautiful work."

Klein's Mineralogical and Petrological Microscopes.*—Prof.

C. Klein in the instrument shown in fig. 181, has combined all

the most valuable of the recent suggestions for this class of Micro-

scope.

The body-tube has the arrangement of M. Bertrand's stand j for

introducing above the objective a quartz plate, a quarter undulation

plate, a Nicol prism, Bertrand lens, &c. The objective can be centered

by two screws at the nose-piece. The stand can be inclined, and has

both coarse and fine adjustments, the latter reading to 1/500 mm.
The graduated stage can be moved in rectangular directions, and the

amount of movement read to 1/iOO mm. It can be rotated by rack-

work or by the hand. The polarizer fits in a tube beneath the stage,

and can be adjusted by rack and pinion.

Two smaller forms are shown in figs. 182 and 183.

* Nachr. K. Gesell. Wiss. Gottingen, 1884, pp. 436-43. The Microscopes
are made by Messrs. Voigt and Hocbgesang, of Gottingeu.

t See this Journal, iii. (1883) p. 413.
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Fir,. ISl.

Kleih's Mineb '^'
' ^i i'KTIiOLOGICAL MiCROSCOI'E.
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Fig. 182. Fig. 183.

Reichert's Mineralogical-Geological Microscope.—This, fig. 184,

in its general features resembles some of the forms already recorded,

especially that of Dr. Zeiss. It differs from the latter, however, in

the mode in which the quartz plate is inserted above the objective,

and in the two millimetre graduations of the stage intersecting in the

centre at right angles. The polarizer is on a movable arm so that it

can be rapidly turned away. Each 90° of rotation of the analyser is

marked by a spring catch.
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Fig. 184,
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Watson-Wale Microscope.—Fig. 185 shows a modification of

G. Wale's " Working Microscope," * devised by Messrs. Watson and
Sons.

Instead of the limb sliding between jaws, as in the original form,

the new instrument has a slot cut through the limb, which slides on

Fig. 185.

the axis of inclination, a clamp-screw fixing it at the required position.

The limb may also revolve on the inclining axis without sliding

upward or downward, but in this case the instrument is less stable.

The " Zentmayer " system of fine adjustment is applied. The
stage rotates completely and has a glass surface on which Tighl-

* See this Journal, iii. (1880) p. 1045.
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Fig. 186.

mann's friction-stage works, and a rotating disk of diaphragms is

fitted within the thickness of the stage. A substage-tube is applied

beneath by means of a horizontal bayonet-joint.

ScMeck's Microscope with Screw Stage -Micrometer.—The
micrometer attached to this instrument (fig. 186) differs somewhat
from English models in having a

rotating plate* for the object, and a

second movement from back to front,

actuated by a screw at right angles to

the motion of the micrometer-screw.

The position of the object to be

measured can thus be readily centered

when the Microscope has no mecha-
nical movements to the stage. The
micrometer-screw registers 1/5 mm.
to each revolution of the drum-head,
the whole turns being read on an
engraved scale on the edge of the

moving plate, whilst the drum-head is

graduated in 100 divisions, and by
means of a fixed vernier tenths of these

divisions can be read. (In the fig.

one of the clips is shown turned back
away from the stage.)

Microtome-Microscope, t— " Mr.
" C. P. Hart described [to the Section
" of Histology and Microscopy of the
" American Association for the Ad-
" vancement of Science] a clever
" manner of making a Microscope into
" a microtome, by using the tube to
" carry the imbedded object, and the
" movable stage to carry the razor ; the object to be cut is moved by
" the fine adjustment."

Duboscq's Projection Microscope.|—MM. T. and A. Duboscq
describe their apparatus as follows :

—
" This apparatus consists of a system of lenses, or condenser, to

converge the illuminating rays and cause them to pass through an
achromatic objective serving to project the images on a screen.

The novelty of our apparatus consists in the addition which wo
have made to the condenser for the projection of microscopic objects.

There is a stage furnished with a lens which shortens the focus of the
condenser and concentrates the greatest amount of light on the object.

• ZeisB'fl stage-micrometer (see this Journal, iii. (1883) p. 573) has a rotating
plate, and wc have seen a similar arrangement to the above on a Microscope con-
Btructed forty years ago by Plossl ; wo are informed, however, that the plan was
originally devised by Hchicck.

t Bcionce, vi. (1885) p. 228.

i OjmptoB RenduH, ci. (1885) pp. 47G-7.
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Hitherto, projection Microscopes have given a relatively large

magnifying power, but with a definition insufficient for the wants of

science. This arises from the quality of the objectives which are

employed, and also from the way in which the illumination is obtained.

We have recognized that according to the dimensions of the micro-

scopic objects to be projected and the magnification desired, it is

necessary to vary the form of the convergent pencil which illuminates

the object, consequently the focus of the additional lens must be
modified. The apparatus is therefore provided with lenses of different

foci to be used with the condenser, according to circumstances.

We have, morever, arranged to employ the objectives used for

ordinary Microscopes. Thanks to these and to the perfection of our

condensing system we are able to project microscopic objects with

high powers and with a clearness as perfect as that obtained with the

ordinary Microscope."

Polarizing prisms can be used, also a rotating stage, so that

sections of rocks and crystals can be projected.

"Twin" Simple Microscope.—Fig. 187 shows a peculiar arrange-

ment of two simple Microscopes mounted side by side on one plate.

One of them is fitted with a power of about 1 in., and
Fig. 187. the other about 1/4 inch, and both have Lieberkiihns.

jr^^ ^"^j» The object is held by forceps pivoted beneath the lens-

Ww '^^

if
carrier, so that it can be readily examined by either

-* ^'^
' power without having to alter the lenses, as is ordinarily

the case.

The instrument must have been made a considerable

time, for we have seen an exactly similar one in the
" Cabinet de Physique " of the University of Louvain,

where we vp^ere informed it had been for upwards of 30
years. The workmanship suggests a French origin.

Laurent's Apparatus for registering the Curva-
ture and Refraction of Lenses.*—M. L. Laurent's

apparatus consists of a vertical frame B (fig. 188), in

which slides a rectangular carrier S controlled by a

chain ; the position of the carrier is shown by a vernier,

and the lenses to be tested are placed on a plate

rotating horizontally on the carrier. On the top of

the frame is an eye-piece having a diaphragm (shown
in front view at D, fig. 189) divided in two parts : the

right half is covered by an illuminating prism; its

horizontal face is silvered, and squares are ruled on the

silver, which are viewed either by refraction or re-

flection ; the image of the squares is seen in the plane of the

diaphragm.

A plane plate of glass T is put on the carrier S, and the vernier is

adjusted to zero at the point p where the plane is seen to touch the

squares. The lens L is placed on the plane; the light emerging

* Comptea Kendus, c. (1885) pp. 903-5 (4 figs.).
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Fig. 188.

Fig. 189.

from the squares traverses the lens, is reflected on the plane and

directed upwards again and focused in the plane of the diaphragm.

The carrier is moved until the image is seen

sharp in the eje-piece, and the focal plane

of the lens L coincides with the plane of

the diaphragm; the reading of the vernier

is taken, allowance being made for the shape

of the lens, its thickness, &c.

The image, consisting of luminous lines

on a black ground, is easily seen ; the light

traverses the lens twice, and doubles its

defects. The focus is very precise, so that

by covering up portions with small screens,

the variations in the curves can be estimated

by the differences in their acuteness, and the

sharpness will indicate the quality of the

lens tested.

White or monochromatic light is used
for illumination. Eeflected light enables

each surface to be tested separately, while
the estimation of the combination of surfaces

and media is effected by means of the re-

fracted image.

Instructions are also given for using the

apparatus for concave mirrors, diverging
leuses, convex surfaces, spheres and cylin-

drical surfaces.

The author claims that the apparatus is an accurate focimeter, of
general application to all curved surfaces ; the precision may be
carried to a high degree where necessary, and in ordinary cases it

provides ready means of seeing at a glance and without preparation
the quality of an optical system.

Gundlach's Improved Objectives.* — The Gundlach Optical
Company are now making objectives " after the new principle dis-

covered by Mr. Gundlach."f
" The water-immersion objectives have a very long working dis-

tance and the aberrations of higher order are corrected to a much higher
degree than was heretofore possible in a water-immersion objective

;

hence, these objectives have a definition and resolving power found in
oil-iramersion objectives only. This series of objectives may there-
fore be regarded as a new improvement in the field of microscopic
apparatus, a water-immersion objective of highest optical quality
having also a long working distance."

Series of Objectives.—Mr. J. C. Stodder sends us the following
note of tlie hitc ii. iJ. Tollcs's views of the best scries of four or five

oV>jectivoH, to cover as far as possible the whole range of " general
micro8copy."

"For four only— 3 in., 1 in. (30^), 4/10 in. (110^ dry), 1/10 in.

* Amor. Mon. Micr. Journ., vi. (18x5) pp. loO-l.

t Bee this Journal, ante, p. 705.
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oil-glycerin-water immersion whicli will work througli 1/100 in.

covers, and with a balsam angle of not much less than 120° for best

results. An excellent and useful lens to add to the above series

would be a 1/5 in. (110° or 120° dry)."

Right-angled Prism instead of a Plane Mirror.*—Mr. E. M.
Nelson replies to Mr. G. Hunt's remarks f as follows :—" I can see

no possible advantage in going to the expense of a right-angled

prism, as in the commonest Microscopes I find the mirrors quite good
enough. One mirror I have gave me four or five images of the flame,

which would, of course, be fatal to good definition. This, however,
was corrected by turning the mirror round in its cell until a point

was found where all the images overlapped. Another mirror I have
is a concave, of about 10 ft, focus. I find no difiierence for ordinary

work. Any concavity in a plane mirror is bad, and ought to be
avoided, because it shortens the focus of the condenser, which will be
quite short enough, if it has any angle in it, without any further

shortening.

I cannot say I can mention any definite object or object-glass in

which I could perceive any difference with mirror or lamp direct. If

any one is doing very special work, and fancies some error due to the

mirror, then turn it aside, and use the lamp flame direct. I cannot

see any advantage in a prism, which cannot possibly be so good as

nothing at all. One special advantage in using the lamp flame direct

is that one is not so liable to get the light out of centre. When a

mirror or prism is used, a slight touch, or shake of the table even, is

apt to throw it out of centre."

Helot-Trouve apparatus for Electrical Illumination. |—Dr. H.
Van Heurck observes that the electric illumination of the Microscope,

hitherto little used, has just entered upon a new phase through the

new and thoroughly practical Trouve apparatus, which realizes all

that can be desired for the most difficult investigations in microscopy

and photo-microscopy.

The battery consists of a small ebonite box, fig. 190, 15 cm. X
10 cm. X 18 cm., the inside of which is divided for two-thirds of its

height into six compartments, communicating at the bottom by a

small aperture between each. The elements, each consisting of two
rods of amalgamated zinc placed between three carbon rods, are

attached to the cover, being coupled in tension, and may be let down
into the liquid (potassium bichromate, sulphuric acid, and water) or

withdrawn therefrom, or more or less immersed according to the

power required at the time.

The illuminating apparatus (fig. 191 in section), attached to the

front of the battery (fig. 190), or made to slide with universal joint on
a standard (fig. 192), so as to throw its light in any direction desired,

is the Helot-Trouve photophore, originally devised for surgical

operations and the examination of the cavities of the body. The
* Engl. Mech., xli. (1885) p. 523.

t See this Journal, ante, p. 709.

X Heurck, H. Van, 'Synopsis des Diatome'es de Belgique,' Texte, 1885,

pp. 219-22 (3 figs.). See also Journ. Soc. Arts, xxxiii. (1885) p. 1005.
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photopbore consists of a nickelized brass tube, in whicb tbe incan-

descent lamp, of special form witb a straight filament, occupies tbe

Fig. 190. Fig. 192.

middle. At the back is a reflecting mirror, and at tbe front a con-
densing lens in an adjustable sliding tube, by which converging,
diverging, or parallel rays may be obtained. As the light from the

reflector might be objectionable in very delicate observations, a small
blackened disk is added ft^r covering the reflector, and a diaphragm
may be placed on one or other side of the lens for intercepting the

light from its margin.

The battery is capable of maintaining the lamp for two hours,

producing a light which may bo utilized in certain cases of photo-
micrography, but which is much too intense for ordinary microscopic
research. By a slight modification of the battery, however, suggested
by Dr. Van Heurck, by which only 4 or 5 of the elements are coupled,
and the rest added as the battery becomes exhausted, or by employing
a lamp of less power, the exact degree of light required may bo
obtained. The battery evolves no fumes, and the expense of mainten-
ance is very sliglit, that is to say Id. per hour, including loss of zinc,

or less tlian a haHponny an hour if the small Stearn lamp bo used.

Dr. Van Ilcurck concludoH as fdlows ;
—"It is scon tlien that tho
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electric light is really now brought to every one's door, and we cannot
too strongly advise microscopists, especially diatomists, to whom the

electric light is indispensable, to provide themselves with one of these

apparatuses, the price of which is very moderate. An experience of

more than three years has shown us that when the electric light has
been once tried and the really marvellous facility noted with which it

resolves at the very outset the most difficult details of structure, it

cannot be given up again, and the expensive lamps with which we
were so recently content are thrown aside."

Illumination for Projection Microscopes.*—M. d'Arsonval de-
scribes an improvement in the illumination of projection apparatus by
the employment of a petroleum lamp with three burners, of which
the middle one heated by the two lateral ones " allows of an enormous
intensity of light, augmented moreover by a reflector at the back."

In addition to the fact that this apparatus gives an illumination
nearly equal to that of the largest projection apparatus, it is much
less costly. The use of napthalin increases still more the light and
favourably modifies its nature.

MM. Malassez and Henocque lay stress on "the enormous
advantage to be obtained from naphthalin, which gives a white light,

very useful for microscopical or spectroscopical examinations."

Lantern Transparencies.!—Mr. C. M. Yoree says that where a
considerable number of lantern slides are desired, as for distribution

among co-workers, they can be made considerably cheaper by the use
of the carbon process than by using dry plates. The process' is very
cheap and not difficult of application ; for the author's description of
it the original must be referred to.

Lantern transparencies when prepared to show microscopic objects

very highly magnified are best made from camera enlargements of a
less highly magnified negative, as follows:—Prepare a negative
showing the desired points by means of an objective of as low power
as will clearly show all the desired details. This negative will be
smaller than is required, but will be a better one than one made of
the desired size by a higher power, because the penetration of the
objective will give sharper projection than if a higher power were
used. Place the negative in a copying camera and enlarge it to the
desired size if possible ; if not, a second enlargement would be re-

quired, but is seldom if ever necessary. The second plate, that is,

the enlargement of the first negative, is a positive, and if well done
may be moimted as a lantern slide ; but first a negative is made from
this by contact printing, and from this negative not only paper prints

but other lantern positives may be made at will. It should be noted
that if any retouching in the original negative is required it must be
done with care and skill, as any errors would be exaggerated by the
enlargement, but the enlarged positive may be freely retouched before

being used for contact printing, and thus letters, figures, names, &c.,

* Journ. Soc. Scientifiques, i. (1885) p. 140. (Soc. de Biologie, 1885, March
21st.)

t Amer. Mon. Micr. Journ., vi. (1885) pp. 84-5.
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may be introduced into tlie lantern slides prepared from the last

negative, wliich also may be retouched if necessary like any other

negative. The superiority of such enlargements over negatives made
originally of the same size is often very marked.

Microscopical Electrical Apparatus.—It appears to be but very
rarely that in this country any use is made of the electric current in

microscopical examinations. We have never seen any apparatus for

the purpose in the hands of any English microscopist, and our text-

books on the Microscope make no reference to the subject. Nearly
all the standard German treatises, however, contain drawings of appa-
ratus intended specially for use with the Microscope for observations

on the influence of the electric current on blood, living tissues, micro-
scopical organisms, &c., and from these and from English text-books

on Physiology we have compiled the following summary of the
various forms that have been devised. In regard to the utility of
such investigations, Dr. Dippel says,* " The use of electric currents

is not less important for many microscopical objects than the appli-

cation of high temperatures. This physical reagent has in modern
times acquired a high (if here and there exaggerated) importance,
and scarcely any microscopist who concerns himself with the minute
anatomy of plants and animals can afford to neglect its use."

The simplest apparatus f consists of two needles which can be
readily joined to the wires of a battery and with which any given
parts of the object can be touched. They can be hooked to be more
readily attached.

PlossVs Discharger X (fig. 193) is simply the ordinary discharger
reduced to microscopical dimensions. The conducting wires are con-

FiG. 193.

nected with the two platinum wires shown in the figure, the latter
being insulated by being inclosed in capillary glass tubes which slide
through sprung brass tubes attached to the upright supports by hinge
joints, which can bo rotated or set at different inclinations. The
object is placed on the glass plato in the centre. The apparatus
cannot, however, bo conveniently made available for covered objects
on account of the inclination at which the wires must be set, or for

• Dippel, L., ' Das Mikroskop und Heine Anwendunf?,' 1882, p. 65C.
t Ko'oin, C, 'Traitd- du Microscope,' 1877, p. G70. See alao Robin's remarks

OB the ofTcct of cloctriciU' on the circulation of the blood, &c., ibid., pp. G80-1.
X Chevalier, A., ' L'Etudiant Micro(,'raphe,' 18G5, pp. 141-2 (1 fi«.). Dippel,

op. cit., p. 656 (1 fig.). Harting. I'., ' Das Mikroskop,' 18G6, ii. p. H5, ill. p. 404.
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liigh powers, and its use is practically therefore limited to large

uncovered objects, such as the larger Infusoria, Rotatoria, &c.
SchacMs * plan was simply to cement two platinum wires to the

slide extending beneath the cover-glass.

Jendrdssik and Mezey's f (fig. 194) is now used in the Buda-Pest
physiological laboratory. It consists of a slide which has two

Fig. 194.

parallel grooves about 3' 5 mm. apart. At both ends of these small
holes are bored, through which thin platinum wire is passed, so as to

fill the grooves and be in contact beneath with two metal plates

attached to the stage of the Microscope ; these plates are connected
with the poles of a battery. The designers used this apparatus for

the microscopical examination of the contraction of muscle-fibre.

Another plan J is to take a piece of silvered looking-glass and
remove the quicksilver in the centre, leaving two narrow strips.
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Thanhoffers * (fig. 196) was formerly mucli used in the laboratory

of the Buda-Pest University, and has been somewhat modified to

answer Prof. L. v. Thanhofier's purpose. Two T-shaped strips of

platinum are fixed to a small piece of glass by Canada balsam. To
prevent their coming ofi", they are bent back and fastened to the other

side of the glass. The slide thus prepared is placed in a wooden or

Fig. 19G.

hard indiarubber frame. At one side of the frame two copper plates

with copper screws are fixed. These plates, which are somewhat

curved, lie upon the platinum strips. The poles of the battery are

connected with the screws.

Briicke's t (fig- 197) consists of a plate of wood A with an opening

in the centre, on either side of which copper bands B B are let in and

Fig. 197.

aro connected with the poles of a battery. The slide C lies on these

bands, and is covered at both ends, above and below, with tin-foil.

* Thanhoffer, op. cit., p. 91 (1 fig.). The name of the original designer is

not given.

t Thanhoffer, op. cit., pp. 90-1 (1 fig.). Dippel, op. cit., p. 057 (1 fig.).

Btricker'H 'Muruial of Human and Comparative Hiatology.' Tiansl. by Power,

1870, pp. xx.-xxii. (1 fig.).

Ker. 2.—Vol. V. 3 L
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The tin-foil on the upper surface ends in blunt points above the

opening in the plate at a distance apart of about 5 mm. The object

is laid on these points and covered with a cover-glass.

StrobeUs * apparatus is described by him as follows :—Cut two
pieces of tin-foil, 1) h, fig. 198, of about 20 mm. in breadth and
35 mm. in length, and place them upon the ends of a slide A so that

their longest side is parallel with the shortest side of the slide, the

ends being doubled underneath. If the tin-foil is not too thin it will

adhere to the slide of itself; under these can be inserted other strips

Fig

of tin-foil with pointed ends a a, the distance of which from each

other can be varied according to desire. The slide is placed upon a

larger glass plate B, on which two strips of tin-foil c c are cemented,

the latter being connected with the battery by the conducting wires

d d.

The advantage claimed for this apparatus over the older forms, in

which the strips of tin-foil h h and a a are formed of one piece cemented
upon the slide, consists in the fact that (1) the space between the

pointed ends a a—the positive and the negative poles—can be in-

creased or diminished at pleasure
; (2) tin-foil with blunter or sharper

ends can be easily inserted
; (3) the apparatus can be fixed on the

same slide on which the object has been first examined, so that the

frequently tiresome work of transferring it is avoided ; and (4) when
the influence of the electricity has been observed, the further treat-

ment of the object and in many cases the mounting also can be done
upon the same slide, after the tin-foil has been removed.

Strieker describes f his apparatus as follows :
—" It is not prac-

ticable to carry out tlae examination of tissues under the influence

of electrical currents with the same elegance of detail as can be
accomplished when a simple slide only is employed. The single

circumstance that the tin-foil in adhering to the glass makes the

surface irregular and uneven renders it necessary that the sections

of the preparation should be thicker, and proportionately interferes

with the investigation by means of high powers. I endeavour
"therefore to combine my researches with electrical currents with

those conducted in the gas-cell (made by forming a ring of putty

on a slide with two tubes passing through it). Bj this means I am

» Zeitschr. f. Instrumentenk., ii. (1882) pp. 274-5 (1 fig.).

660 (1 fi-.).

f Op. cit., p. xxiii.

Dippel, op. cit..
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able to avoid the inconvenience alluded to ; for it is quite possible to

place the electrodes in close proximity with the preparation which is

on the inner side of the cover, and to examine it in consequence with

high powers. I attach to each side of the slide a strip of tin-foill

which passes over the putty and reaches its inner side (s 8, fig. 199).

Fig. 199.

J,'^^:. =«^r

Cemented to the cover are also two small strips of tin-foil s' s', which
running in the axis of the cover, leave between them a space of a few

millimetres in diameter. The object is placed at this spot, and the

cover is so disposed on the wall of putty that the metallic strips of

the cover lie on the strips covering the putty, and the cover is then

firmly pressed down on the soft putty. The cell being now complete,

the electric current is conducted by the strips of metal to the object,

through which it passes at the same time ; this lies immediately

beneath the cover, and can therefore be examined with the highest

powers. It is, moreover, no small advantage to combine the appli-

cation of electricity with researches on the influence of gas, because

we can neutralize or aid the effects of the current by the introduction

of different gases."

Eartiiujs * (fig. 200) is a glass slip ah c d, about 100 or 120 mm.
long and 30 mm. wide, to which are attached by starch paste two

pieces of somewhat narrower tin-foil A and B, with a space between

them of about 25 or 30 mm. The tin-foil projects beyond the ends

of the slip as shown in the figure. Over the tin-foil two thick cover-

FiG. 200.

h i "h

glasses d ef g and Ji ihl arc cemented by marine glue or a mixture

of pitch or rosin for the stage clips to rest upon. The jjlatinum

wires n and j) arc loose, and are bent in the form shown at C. The
part m r B re sts on the tin-foil and the other curved portion m t v

dips into the fluid in the cell D. They can be brought close together

if required. If they are to bo used for covered objects they must

be bent so as to lie horizontally and be as thin as possible: the

Frey

• Harting, op. cit., ii. pp. 145-6 (1 fig.)- Dippel, op. cit., pp. 6.57-8 (1

:y, H., ' DaH MikroHkop," &c. Transl. by Cutter, 1880, p. 102 (1 flg.).
^

3 L 2

:•)•
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projecting ends of the tin-foil are connected with the wires of a

battery.

For researches on blood-corpuscles EoUett * used a modification

of this apparatus made by bringing the strips of tin-foil nearly to

meet in the centre. The blood-corpuscles were placed between them
and spread out so as to touch the margins.

DippeVs I (fig. 201) was devised to obviate the inconveniences of

Harting's, attendant upon its length, and upon the fact that the

connection with the battery wires is very loose, and that the bent

wires are liable to be easily disturbed by the hands.

It consists of a not too thin glass plate ah c d, ot the same size as

the stage, on each side of which is fixed a small coil of covered

copper wire (m and n), the wire being wound on glass tubes. The
inner end of this wire is (to obtain greater facility of movement) bent

at right angles in a horizontal plane, and the end either hammered

Fig. 201.

^@ilIIM!
-L'

//AAy/A'/-mm/^/^/y',/\

flat or soldered to a piece of platinum so as to allow it to lie easily

under a cover-glass, and not to raise the latter so much that high

powers cannot be used. In order to prevent the ends of the wires

from shifting, and to enable them to be adjusted to the object, they

are carried under two small strips of glass so that they cannot be

easily moved. The free ends of the wires are attached to a holder

which also receives the wore from the battery, both wires being fixed

by screws.

The apparatus can either be held on the stage of the Microscope
by the stage clamps, in which case it will be more or less movable, or

it can be dropped into a brass frame having two pins beneath fitting

into the holes for the spring clamps.

Schafer's % (figs. 202-4) does not differ essentially from some
of those already described. The glass slide (fig. 202) has two strips

* SB. K. Akad. Wiss. Wien, 1. (1865) p. 178.

t Dippel, op. cit., pp. 659-60 (1 fig.)-

X Schafer, E. A., ' A Course of Practical Histology,' 1877, pp. 37-9 (2 figs.).
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of gold-leaf or tin-foil attached to it by shellac varnish, with pointed

ends which almost meet in the middle of the slide. One strip passes

Fig. 202.

Fig. 203.

Fig. 20t.

round to the under surface, where it rests on the brass stage of tho

Microscope, and tho other is isolated from the stage and may bo con-
nected with tho outer coating of a Leyden jar, the charge of
which is made to pass between the points by connecting tho knob of
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the jar with the brasswork of the Microscope. On the right a small

piece of the foil is fixed to the under surface of the slide, so that this

end shall be level with the other.

Fig. 203 shows a combination of the apparatus with a moist

chamber for the examination of blood. In this case the cover-glass

has two strips of tin-foil cemented to its under surface, and the drop

of blood being spread out in a thin layer between the points is

quickly inverted over the ring of the cell.

The tin-foil slips are kept isolated by the glass slide from the

brasswork of the Microscope, and their free ends are clamped to

isolated metal supports as shown in fig. 204, and can be connected with

a Leyden jar or an induction coil.

The ends of the wires or slips can also be made to dip into cups

of mercury placed on the table, into which the terminal battery wires

can also be led.

Engelmann* also devised an arrangement for electricity (figs.

205 and 2(i6) in connection with his gas-chamber. The glass top is

Fig. 205.

pierced with two apertures at x x, through which is inserted clay

steeped in 1 per cent, salt solution, so as to fill the space between the

top and the glass plates gg and 7i h
(which form a channel for it) and to

extend to the sides of the drop sus-

i^V^iC |o.
^ pended from the under surface of the

' y ' cover-glass, which closes the aperture

in the chamber. The points of the Du
Bois non-polarizable electrodes are placed on x x.

According to KoUett f it is advisable in using electrical discharges,

that the tin-foil points should be 6 mm. apart. The Leyden jar

should have a surface 500 sq, cm. and give a spark 1 mm. long.

Strieker also points out J that the distance of the laminae of tin-foil

from one another is of importance in regard to the transmission of

the current. As a general rule, they should not be separated from
one another to a greater extent than a few millimetres. He prefers

to see the two electrodes at the sides of the field, because then the

position of the object in regard to them and to the middle line is simul-

taneously visible. It is a matter of very great moment to observe

and distinguish between the effects of the current in the immediate
neighbourhood of the poles and at some distance from them ; for

the effects of electrolysis are produced on breaking the current in

the vicinity of the electrodes, and the tissues become altered, as

* Jenaisch. Zeitschr. f. Naturwiss., iv. (1868) pp 331-3, 385 et seq.

t Klein, Biirdon-Sanderson, Foster, and Brunton, 'Handbook for the Physio-
Icgical Laboratory,' 1873, p. 17.

+ Op. cit., p. xxi.
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they would be were they subjected to the action of weak acids or

alkalies.

At parts more remote from the electrodes changes also occur

which, however, are not so remarkable as those which are induced by
the chemical processes above alluded to. The effects, which may be
trusted as being really due to electricity, should occur quickly after

the passage of the current, and not be limited to the part in the

immediate neighbourhood of the electrodes. If the current be allowed
to pass for some time, that is to say, for more than a few seconds,

through the tissue, the products of electrolysis first extend over the

whole surface lying between the electrodes, and then the intensity of

the current becomes extraordinarily reduced, frequently indeed to

zero, on account of the pole becoming covered with bubbles of gas.

On this account the employment of constant currents for microscopic
investigation is scarcely to be recommended, for with the closure of

even veiy weak currents so violent a development of gas occurs, that

but little confidence can be placed in the results that are observed to

follow their passage. The amount of electrolysis that occurs with
induction currents is much smaller, and they have therefore been
most generally employed. The arrangement in which there is a
single shock on opening and closing of the current is particularly

advantageous. The shocks obtained from a Leyden jar are infinitely

superior to the constant currents, because the instantaneity of the

shock causes the disturbing influence of the evolution of gas bubbles
to be altogether abolished.

With regard to induction currents, he also points out that on
breaking the current, heat is developed in the tissue. If an un-

covered drop of blood is under examination with strong ordinary
lenses, these become dimmed at the instant of the passage of the

current, but after a short period they again become clear. The
preparation, however, very soon dries up. It is requisite in such
cases to determine what are the effects of the sudden elevation of

temperature, and what are those of the electric current alone.

Strieker's electrodes * are shown in fig. 207. The slide (covered with
tin-foil as previously described) is held in position by the electrodes,

each of which is insulated by being screwed into an ivory knob let

into the stage-plate of the Microscope. The electrodes are connected
(with the interposition of a key) with tl)e secondary coil of a Du
Bois Keymond induction apparatus. In the woodcut the key is re-

presented open.

Mr. K. T. Lewis states f that when investigating the disruptive

effects of the electric spark—more especially with regard to tho
peculiar shape of the perforations made by it through various materials
—many experiments were carried on upon the stage of the Microscope,
and he found that a very simple and convenient method of holding
and insulating the terminal wires was to pass each through a small
glass tube held by a brass spring-clip, mounted upon a jointed pillar

• Klein, Burden -Sanderson, Fostor, and Briinton, 'Handbook for tho Phvsio-
logiml Laborat-jry,' 1873, p. 17 (I fif?). t J'^'if,'!- Modi., xlii. (iSSf.) p.'v,).
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at the corner of the stage in the same manner as the stage forceps.

The pointed end of a glass dipping-tube answered the purpose

admirably. When it was desired to pass sparks vertically through

Fig. 207.

an object in focus, a glass stage-plate was used. This consisted

simply of two pieces of glass, about an inch longer than the brass

stage, cemented together with a wire between them, the point of which

turned up at right angles in the centre of a hole drilled through the

upper plate. The other terminal, mounted as above, could then be

adjusted over it in any required position. A small induction coil was

used for the purpose, giving about a 1/2 in. spark with a single

bichromate cell. If a Leyden jar was placed in the circuit, discharge

sparks of much greater size and brilliancy were obtained, giving

beautiful effects when viewed through the micro-spectroscope. " Cau-
tion is desirable in conducting experiments of this kind, since

manipulation, duriag observations which engage the attention closely,

is apt occasionally to produce very startling results."

Apparatus for watching the phenomena that animals subjected

to great pressure present.*—As previously recorded,! ^^- P- Kegnard
has experimented on the conditions of life at high pressure. With
apparatus designed by M. Cailletet, he has subjected aquatic animals

to enormous pressure, such as prevails in the depths of the ocean,

and has examined the results when those inhabiting the surface are

suddenly placed at great depths.

* Comptes Rendus, c. (1885) pp. 1243-4 (1 fig.),

pp. 399-400 (2 figs.), from ' La Nature.'

t See this Journal, iv. (1884) p. 362.

Nature, xxxii. (1885)
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Since liis first experiments Dr. Regnard has invented an inge-

nious method by which he can see, notwithstanding the great pressure,

what goes on inside the apparatus. Hitherto the operator simply
placed the animals on which he experimented in the iron block of the
Cailletet pump, and subjected them to the pressure corresponding to

a given depth ; he then released them, sometimes very slowly (after

several days), sometimes rapidly and even instantly, and examined,
physiologically and microscopically, the effects produced. But all

the intermediate stages between the introduction of the animals and
the time they were taken out escaped the observer. Now, however,
the apparatus shown in figs. 208 and 209 allows him to follow each
minute the effects.

Two holes are pierced through the lower part of the Cailletet

block M (fig. 208). In these are inserted two tubes at r and r'.

These are hollow, and in each of them is solidly fixed a cone of

quartz B, the end of which comes as far as the edges of the hole which
is pierced in the screw-nut. A ray of light thrown in at the orifice r

will thus traverse the apparatus and emerge at r'. Experiments have
shown that the apparatus will resist easily a pressure of 650 atmo-
spheres, which represents that of the greatest depths that have been
dredged—about 6500 metres. Through one of the quartz cones are

sent the concentrated rays of an electric lamp. These rays cross the

block (full of water), and emerge on the opposite side, where they are

received by an achromatic object-glass which projects them on a
screen. The observer therefore works at a distance from the appa-
ratus, where he is sheltered from all

danger. The arrangement has an-

other advantage. The orifice pierced

at r is hardly'half a centimetre in

diameter, and small organisms can

be experimented with in the Vessel

immersed in the block M, which are

invisible to the naked eye. By pro-

jecting them with a lens they are

so enlarged, and appear with such

transparency, that we can follow on

the screen the movements of their

branchia, and even of their heart,

during the experiment. In the ex-

periment represented in fig. 209, one of the operators is occupied

in regulating the electric lamp and in setting the Projection Micro-
scope, while the other applies the pressure.

Dr. Regnard is pursuing his studies on life under high pressures.

He showed last year that the unequal comjiressibility of the liquids

and solids of the organisms caused the latter, after a long pressure, to

be B(jakcd with water, become turgid, and consequently lose their

functions. But with the apparatus here described, he has been able

to follow the phenomena which precede this. At the pressure of 1000
metres (about 200 atmospheres) the object shows inquietude; at

2000 metres it falls to the bottom of the vessel struggling ; towards

Fig. 208.
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4000 it remains inert and benumbed. Wlien its normal pressure

returns it recommences moving, unless the pressure lias been pro-

longed and its tissues are soaked. This seems to show that the eifect

is a compression of the nervous system.

Westien's apparatus for comparing symmetrical parts of the

webs of the right and left feet of a frog.*—The apparatus of

Herr H. Westien (fig. 210) consists of a glass plate holder C, the

stand P, and the Microscope A (upper part omitted). The ring m,

movable on the upright n, is fastened by the screw lo and carries the

bar 0, to which the clamp S is attached. The glass plate K is clamped
into this, and on it the frog is laid, and its extremities and toes fixed

with threads which are fastened in holes bored in the glass plate.

Fig. 210.

The plate K rests on the glass-plate G, on which it can be easily and

quickly pushed in a horizontal plane up to the clamps c c which are

fastened on the upper border of the glass plate G. By proper adjust-

ment of the glass plate K on a certain spot, e. g. a small artery of the

left foot, the corresponding spot of the right foot can be placed in the

field by pushing the plate up to the clamp c. The apparatus for pro-

ducing stimuli a is attached to the glass plate K by the clamp K.

Apparatus for Determining the Specific Gravity of Minute
Objects under the Microscope. f—Prof. W. J. Sollas found the diffi-

culty of determining the specific gravity of calcareous sponge spicules

by the method of weighing insuperable, as they are so small and
so difiicult to free completely from air, even with an air-pump.

Sonstadt's solution appeared to oficr the best chance of success ; but

here again the small size of the spicules was a difficulty. This,

however, was overcome by adapting the Sonstadt method for use with

the Microscope.

An ordinary collecting tube (fig. 211, T), about 2 in. long and

3/8 in. in diameter, was cemented with plenty of Canada balsam to

a glass slide G. The object of using excess of balsam -was to destroy

• Zeitschr. f. InBtnimcntf^nkunfle, v. (188.'5)p. 198 (1 fipf.)

t Scieiilif. Proc. U. Dii))liii Soc, IHHf.,
i>|).

:'.74-f)2 (7 fig.s. niid 1 pi.).
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Fig. 211.

optically the curvature of the side of the bottle. As the refractive
indices of Sonstadt's solution and balsam are not very different, this
plan succeeded admirably. A thin cover-glass was similarly cemented

to the opposite side (front face)

of the bottle, which was thus
optically flattened front and
back. Some^ Sonstadt's solu-

tion (sp. gr. 2-77) being
introduced, a fragment of

aragonite (sp. gr. 2 '9) was
dropped in; it at once, of

course, sank to the bottom.
Next a piece of calcite (sp.

gr. 2 • 7) was added ; it floated

on the surface. The spicules

lying in water, were freed as

far as possible from air by
boiling, and with the air-

pump. With a dipping-tube
the water and spicules to-

gether were taken up and
added to the top of the

Sonstadt's solution, where they floated. The tube was then left to stand

in order that diffusion might take place. After some hours the water

and Sonstadt's solution had become gradually mixed, giving a column
of fluid with a specific gravity of about 2 • 4 at the top and 2 • 77 at the

bottom. The calcite and the spicules floated at different levels (the

spicules being above) in layers of fluid having respectively the same
specific gravity as themselves. A fragment of pure quartz (sp. gr.

2 • 65), and another of adularia felspar (sp. gr. 2 • 68) were next added

;

the quartz sank to a level below the spicules, the felspar remained

above. As the contents of the tube could be easily examined under

the Microscope with a 1 in. or even a 1/2 in. lens (Zeiss's C), one
could make certain of the absence of air-bubbles, vacuoles, or other

troubles; and as the spicules could be seen individually, it was
possible to determine the specific gravity of a single one. The
spicules did not all lie at exactly the same level, but formed a zone

thickest towards the middle, and thinning off above and below ; a few
stragglers were seen at some distance on either side, but this was
owing either to adhesion to the side of the tube, or attached im-

purities.

The specific gravity could now be exactly determined. Two
rectangular axes are ruled, fig. 212 ; on one distances are taken to

represent the densities of the calcite, quartz, and felspar ; on the

other the exact distances between the middle line of each fragment as

it floats in the tube are measured off.

These distances were obtained by gumming two scales divided

into millimetres on the stage of the Microscope at right angles to

the glass slide carrying the experimental tube, i. e. parallel to this

tube (fig. 211, Sci and Scz). The calcite was brought into focus, and
the position of one edge of the glass slide read off on the scales ; the
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slide was then moved down till the quartz came into view, and the

position of the slide again read off on the scales. The object of

Fig. 212.

Adularia
An occasional spicule ....

Middle of zone of calcareous spicule .

Beginning of same zone

Quartz and perforate foraminifera .

Perforate foraminifera (lowest lyin;

examples)

Calclte and Milliola

Lowest lying Jililliola

2-72 2-7

a. Axis of distances.

2-67 2-65 2-63 262
b. Axis of specific gravities.

having two scales is obviously to ensure parallelism in the movements
of the glass slide.

The specific gravities and distances being indicated on the rect-

angular axes, one constructs a curve which gives the change in

density from one mineral to another in the tube.

The height of the zone of spicules being now indicated on the axis

of distances, a line is drawn parallel to the other axis through it

;

from the point where it cuts the curve a perpendicular is let fall on
the axis of specific gravities, and the point where it meets the axis

gives the specific gravity. In this way the specific gravity of the

spicules was determined to be from 2 '61 to 2 "63. They are plainly,

therefore, not aragonite, and, arguing from the specific gravity alone,

probably consist of calcite. The slight difierence between it and
them in specific gravity is no doubt due to the presence of organic

matter ; for within, a minute canal, filled with some kind of organic

material, possibly epongin, occurs in the axis of the spicules ; and
without they arc surrounded by a thin sheath of a probably similar

material. Prof. Sollas finds by calculation that allowing for the

organic matter a specific gravity of 1*5, it would require to be

present to the extent of 6| per cent, to reduce the total specific

gravity of the spicules from 2 • 7 (supposing them to consist chiefly

of calcite) to 2 • 02, the density found.

Keeping both Eyes open in Observation.*—Mr. E. M. Nelson
considers that the unused eye should be shut when the weaker light

is in the Microscope, both eyes being kept open only when the object

is in the stronger light. Thus by difiusod daylight the light in the

instrument is the weaker, and the other eye must bo shut. By
artificial light in a dark room both eyes can be kept open. " One
hour of steady hard work with the Microscope by diffused daylight

V.np]- Mecli., xli. (1885) p. 523.
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will tire you more than a whole day's work in a dark room by lamp-

Hght."

Aperture Puzzles.—Another puzzle turns on the statement some-

times made that it is not necessary to have an objective of 1-0 N.A.
(180° air) to resolve 96,000 lines to the inch as shown by the Aperture

Table; that it can be effected by a dry objective of say 0-50 N.A.

(60° air).

The way in which this feat is supposed to be accomplished is by
attaching a truncated cone A to the cover-glass as shown in fig. 213,

the connection being made by balsam, oil, &c. Here the first diffrac-

FiG. 213. Fig. 214.

C-gl.l
A.p.

tion spectrum and the dioptric beam which leave the object (Amphi-

pleura pellucida) at an angle of 82° in glass emerge from the cone at

an angle of only say 60° in air, and are therefore collected by a dry

objective of approximately that aperture.

The explanation simply is that by connecting the cone with the

cover-glass we have an immersion objective, with the difference that

(1) instead of using a hemispherical piece of glass to cause a pencil

of 82° in the glass to emerge as one of moderate air angle, to be

taken up by a dry objective above it, a conical one has been substi-

tuted, and that (2) in place of attaching the extra piece of glass once

for all to the rest of the optical combination, as in an ordinary im-

mersion objective, it has to be attached to each slide examined, at a

great sacrifice of convenience ! The cone has, moreover, the disad-

vantage, as compared with the hemisphere, that whilst the latter will

readily collect to a focus the whole pencil of 82°, and thus allows of

the real delineation of all kinds of objects, the cone will only collect

two very narrow partial pencils of equal and opposite obliquities and
will not bring these to a proper focus. The problem is in fact only an-

other mode of stating the old mare's-nest of the " hemisphere puzzle,"

disguised by the substitution of a truncated cone for the hemisphere.

The same effect, though with more dispersion, can be obtained

by refraction (instead of reflection) through a truncated prism of

isosceles section and suitable inclination of the refracting faces

(fig. 214), and whatever form is employed the only essential conditions

are that two infinitely narrow beams (the incident beam and the first

diffraction pencil) shall have equal and opposite inclinations u to the

axis within the front medium, and that they should be deflected, by
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refraction or reflection, in sucli a way tliat tliey emerge into air under

equal and opposite inclinations w', smaller than the semi-angle of

aperture of the dry objective above, which is focused to the point o'

of vertical intersection of the two beams. Every device which con-

forms to these conditions will act as an immersion iront-lens in regard

to the particular pair of beams in question.

The conical or prismatic front will, moreover, like the hemisphere,

increase the power of the optical combination. This power may be
7i Rln w

determined by the formula N = —. r where n is the index of the
sm u

glass front, u the internal angle of obliquity, and u' the angle of

obliquity after emergence into air. In the ratio of the quotient N to

unity the power of the objective will be increased (or its focal

length diminished) in regard to the delineation of the particular set

of lines from which the two opposite pencils originate. For any
other set, of different closeness, u and u' will require different values,

aad the power of the same cone or prism will be different.

The ' Times ' on the Microscope.—The following leading article

appeared in the ' Times' of the 26th August:

—

" We publish this morning an article descriptive of some of the

progress which has been made during late years in the construction

and cheapening of Microscopes and of their accessory apparatus—

a

progress so marked that it has become time for all who are engaged
in the work of instruction to consider carefully to what extent the

improved instruments of the present day can be employed for the

furtherance of the general work of teaching. If we may adopt

Paley's definition of education, as ' comprising every preparation

that is made in our youth for the sequel of our lives,' we shall be

prone to admit that few of these preparations can be of greater

importance, or of greater ultimate utility, than the training of the

eye to observe natural phenomena, and the training of the mind to

appreciate the meaning of these phenomena and their relations to

one another. It was a great day during the childhood of many who
have now passed the meridian of life when the lecturer with an oxy-
hydrogen Microscope was announced as being about to exhibit and
to discourse at the town hall ; and the huge ti-ansparency in which
the insect life of a drop of water was displayed in full activity

became a wollspring of new thoughts and of increased mental activity

t() nearly all of those who gazed in wonder at the presentment of

ra])id movement, of abounding life, and of continual destruction.

Tlie sight which was then to be seen only on rare occasions, and as

a sort of entertainment, is now at the daily command of every school-

master, or of every parent who can spare only a small amount of
money, and who possesses sufficient intelligence and manual dexterity

to learn the use of the instrument which, more than any other, has
led to increased knowledge of the structure of man and animals, and
to mcKlem improvements in the healing art. The powers now at the

disposal of the savant far surpass any which were attainable only a
ff;w years ago ; but the use of these high powers requires the devotion
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of much of a lifetime to the study of learning how to see, and how to

interpret what is seen. No persons are more certain to fall into

gross errors than the untrained possessors of powerful Microscopes

;

and the conduct of actual research, of the business of carrying know-
ledge a step in advance of its former boundaries, must always be

limited to the few. When, in 1854, the late Dr. William Budd
announced that cholera was dependent upon the presence of a minute

intestinal fungus, there were probably not three observers in England
who were capable of pronouncing a trustworthy opinion as to whether

a given speck was a microscopic fungus or not ; and there was little

doubt that the so-called ' fungi ' of many persons were nothing more
than fine particles of chalk, derived from medicine which had been

administered to the patient. Since that time vast strides have been

made in the methods of conducting such investigations, together

with corresponding improvements in the instruments by which they

are conducted ; and almost every beginner now thinks himself qualified

to prattle about microbes. In the case, unfortunately, of those who
may be presumed to be the most skilled observers, talk and observa-

tion do not always seem to be conducive to agreement.

It is not, however, for the sake of prosecuting original inquiry,

but for the sake of making known to the young what has already

been established, that the Microscope should commend itself to edu-

cationists. It reveals and displays plainly to the sense of sight two

great facts—the fact of the wonderful complexity and beauty of the

structure of the smallest and apparently the most insignificant crea-

tures, and the fact that all living things of appreciable magnitude,

whether they be plants or animals, are built up by the aggregation of

myriads of minute organisms or cells, each of which possesses inde-

pendent life, and each of which fulfils a purpose in the corporate body

by its own inherent and independent activity. If a Microscope is

given to children as a toy, and if all that is done for them is to permit

them to look through it at something the nature of which they do

not understand, it will do them no more good than seeing a conjuring

trick, perhaps hardly so much ; but if children are encouraged to

examine first the more simple vegetable structures, making their own
sections and proceeding gradually from low powers to higher ones,

from coarse to minute and complex structure, they can hardly fail, if

capable of enlightenment at all, to obtain such new notions of the

universe in which they live as will never wholly cease to influence

their minds. The lore actually gained may perhaps be comparatively

small ; but the true gain will be in the power to think about occur-

rences, to discover real resemblances between things which are

externally different, and to perform that wonderful work of ratiocina-

tion through which two ideas, similar or contrasted, become the

parents of a third. It is difficult to believe that a child who was not

only permitted to work with a Microscope, but who was assisted to

do so in a rational way, encouraged to collect his own objects, to

examine them in his own fashion, to try to overcome his own diffi-

culties and doubts, would ever grow up into an entirely stupid man
or woman. There are but few who are gifted with the infinite patience
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and the love of truth for its own sake which form the raw material,

so to speak, of the philosopher ; but the instances are at least equally-

few in which the lessons in observation and reflection, which even a

small Microscope is calculated to aftbrd, would not serve to raise the

mind of the user to a higher level, and to develop a higher degree of

intelligence than could have been obtained without such help.

In a few very good schools, chiefly for the children of the more
wealthy classes, natural history teaching by the aid of Microscopes is

systematically conducted, the classes collecting their own specimens,

and being expected to give the best account they can of them before

being assisted towards a better one by the teacher. Our argument is

that all this should be done much more widely and generally ; educa-

tion, in fact, being made to advance along a road which is rendered

comparatively smooth by the perfection of modern appliances. The
tasks of school, in too many cases, appeal to the memory rather than

to the understanding, and cultivate stupidity rather than intelligence.

It is impossible to doubt that much which is taught, say in Board
schools, might be relinquished without any appreciable loss to the

intellectual development of the scholars, and that by such relinquish-

ment time might be gained for instruction of a more fruitful kind.

As for the material, even in towns, it is present in immeasurable

abundance. There is a legend that an ardent naturalist once de-

termined to write a complete account of the plants and animals which

he found in the garden of Lincoln's-inn-fields, but that the magnitude

of the task was such as to place insuperable obstacles in the way of

its accomplishment. An attempted history of the insect life alone

was abandoned for the same reason ; and a second Gilbert White
might have found ample occupation in observing and recording the

habits of the various denizens of the narrow space. It is, perhaps,

too much to hope that the officials of a public department will ever

so far emancipate themselves from the trammels of routine as to take

the initiative in the promotion of better nature teaching; but it is

not impossible that they might learn to follow if they were clearly

shown the way. The parochial clergy in old times were the pioneers

of improvement on all educational questions ; and there is no reason

why they should not seek to regain something of the leadership which

has to so great an extent slipped away from their grasp. Could they

not, especially in rural districts and in country towns, do something

towards the promotion of a reform which would render the younger

members of their congregations more observant, more thoughtful,

more careful of animal life, less ready to be over sure about problems

the solutions of which are not yet known to mankind, but on which

80 many people are prone to be dogmatic in precise proportion to

their ignorance? The modern Microscope might form one of many
lovers by which the minds of future generations might be guided

towards the attainment of knowledge and the cultivation of modesty

and charity."

The article referred to was as follows (under the head of " Kecent

Microscopical Science ") :

—

"A glance at the Journal of the Royal Microscopical Society,

8er. 2.—Vol. V. 3 M
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whicli is edited by Mr. Frank Crisp, with the assistance of several

Fellows of the Society, shows that activity in microscopic science is

incessant. Last year the Journal included 1008 pages of matter,

most of it consisting of summaries giving the essential features of

all important papers bearing on microscopical science published

throughout the world. This year 756 pages of the Journal have

already been issued, and students who use the Microscope are thus

better off than the devotees of most other departments of science. It

is to be noted as to the Microscope itself, that improvement is not

now rapid as regards fundamental principles and their application to

the less powerful lenses with which the average student is chiefly

concerned, but that considerable advances have been made in the last

few years in the theory and practice of the construction of lenses of

high powers. Thus under the eye of a skilled observer an excellent

objective of 1/10 in. focal length will now accomplish as much as or

more than an objective of 1/25 in. not many years ago ; while those

now made of the very high power signified by 1/50 in. focal length,

and capable of magnifying from 2000 to 10,000 diameters, according

to the eye-piece used, greatly surpass in all important qualities lenses

of the same power sold by the best makers less than five years ago.

Moreover, for some kinds of work the adoption of the principle of

immersing the surface of the objective in distilled water or in very

pure oil has proved of great value. Thus many delicate points of

detailed structure, formerly discoverable only by the most persistent

efforts and careful manipulation, can now be demonstrated with

comparative readiness.

It is obvious that if the educative influence of microscopical study

is to be very widely diffused, much depends upon the cheapening of

good apparatus. This is especially the case if schools are to employ
to any considerable extent recent biological methods. Cheap forms

of Microscope have hitherto been more or less unsatisfactory. Either

they were cumbrous to work, they readily got out of order, they

became unsteady, or they did not long continue to magnify clearly or

without introducing inopportune colours into the field of view. All

the leading makers, however, have recently brought out cheap in-

struments of improved construction. Among others, Messrs. Beck,

whose name stands high for finish and reliability of workmanship,

have recently brought out a so-called ' Star ' Microscope, which

combines solidity and steadiness with good magnifying powers (1 in.

and 1/4 in. in focal length respectively), suitable for average students

and for research within limits. The tube can be inclined at any
angle, there is a fine adjustment, the stand is solid and firm, and a

diaphragm with apertures of various diameters under the stage can be

rotated so as to regulate the admission of light.

Marked improvements continue to be made in the lantern Micro-

scopes used for magnifying objects for public lectures and demonstra-

tions. Mr. Lewis Wright has broitght to great perfection a lantern

Microscope which throws large-sized and exceedingly clear views of

minute objects on to a screen free from distortion or colour. Struc-

tures so complex as the minute anatomy of the human tongue, the
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wood of an elm tree, and even the circulation of the blood in the web
of a living frog can be exhibited with perfect sharpness of definition

up to the very margin of the illuminated field of view. The import-

ance of this for scientific lecturing is evident.

In no department of microscopic work has more ingenuity

recently been applied than in the construction of microtomes. These
are instruments for cutting numerous very thin sections of substances

parallel to one another, either for distribution to large classes or for

obtaining successive adjacent portions of a structure, so as to secure

an exhaustive examination of it. The somewhat complex instrument
devised a couple of years ago by Messrs. Caldwell and Threlfall, of

Caius College, Cambridge, and manufactured by the Cambridge Scien-

tific Instrument Company, was made to deliver its thin sections in a

continuous riband at the rate of 100 per minute, or even twice as

many when a water motor was used. They were delivered in conse-

cutive order and with the same side upwards. Uniform thinness could

also be obtained by an ingenious screw. The great novelty of the

instrument consisted in the use of an endless band to receive the sec-

tions as they came from the razor. When imbedded in suitable

material the sections adhered to one another and came off the razor

in a continuous riband. As soon as a sufficient length was cut, the

end was picked up by a needle or scalpel and placed on the band,
which was adjusted so as to be moved forward, at each throw of the

object-carrier, through a distance equal to the breadth of the surface

which was being cut.

Many persons were soon at work to improve and simplify this

method and to reduce its cost. This object seems to have been best

accomplished by the Cambridge Instrument Company itself. Its

improved instrument is called the rocking microtome, a rotary instead

of a sliding motion of parts having been employed. Its cost is less

than one-sixth of that of the original instrument, and instead of being
lifted on to a continuous silk band, the riband of sections falls by its

own weight directly from the razor on to a sheet of paper, or on
to the glass slide on which the sections are to be finally mounted.
Sections as thin as the 1/40,000 of an inch are said to be obtained

by this plan. It is much easier to work, is less liable to get out of
order, easily packed, and very portable.

One result of the increased facility of instruction and study
in microscopical science appears to bo the rapid multiplication of
memoirs and papers dealing v/ith isolated portions of subjects. We
do not note in this country that the number of men of real power who
devote themselves to these studies and patiently elaborate systems
and build up sure edifices of enlightenment increases very greatly.

Rather there is a multiplication of men of the second or third rank,
who catch the jargon of the reigning school, make respectable re-

searches on a few points, and become absorbed in teaching or in other
rnoney-carning pursuits. There is a fashion in microscopy as in

other things, and it is the fashion to study bacteria and bacilli, just
as it formerly was the tiling to pore delightedly over test-slides of
diatoms. The bacteria will yiehl a more fruitful harvest, certainly,

3 M 2
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in the hands of scientific workers, but the path is toilsome and the

goal distant. There is reason in this devotion. When we know the

very little, how it lives and moves, and what it can do, we shall be
much more ready to comprehend how similarly minute elements com-
bined work in larger organisms."

A GEN, F. D'.—Microscopical.

[As to air-bubbles in the back combinations of objectives.- Also as to the

resolution of A. pellucida by a dry 1/5 in..of 135°. (Cf. ante, p. 726.)]

Engl Mech., XLII. (1885) p. 37.

American Association for the Advancement of Science.

[Remarks on the abolition of the Section of Histology and Microscopy.
" This anomalous Section finding its end near, proceeded with dignity to

request the Association to kill it : the request has been granted." " This

change has been urged for some time by those who do not think a special

ecience of Microscopy exists, but that the Microscope is a tool used by
scientific men in various branches." " It is to be hoped that Dr. Minot's

suggestion of forming a Microscopical Club within the Association will

be carried out, to insure the cultivation of technique among the members
intGrGsiiGd. "T

The Microscope, V. (1885) pp. 181-2.

See also Amer. Man. Micr. Journ., VI. (1885) p. 175.

American Society of Microscopists.—Our Eighth Annual Meeting.

[Urging that papers, speeches, and sessions should be short. " We must
insist upon being relieved and upon relieving our fellow-suiferers from
the lengthy uninteresting papers read by parties wlio have become
monomaniacs on their pet subjects."]

The Microscope, V. (1885) pp. 180 and 181.

See also A7ner. Mon. Micr. Journ., VI. (1885) p. 157,

and Micr. Bulletin (Queen's), II. (1885) p. 25.

J, „ „ Eeport of Cleveland Meeting, (/w part.)

Amer. Mon. Micr. Journ., VI. (1885) pp. 165-7, 175.

Amtot, T. E.—Direct Vision Microscopes. [Post.']

Sci.- Gossip, 1885, pp. 201-2 (1 fig.).

Aesonval, D'.—Simplification des Appareils a projection. (Simplification of

projection apparatus.) ISupra, p. 866.]

Journ. Soc. Scientifiques, I. (1885) p. 140.

(Soc. de Biologie, 21st March.)

Banks, 0. W.—Electric spark under the Microscope.

[Mr. Banks showed, under the Microscope, the electric spark in its

passage between the terminals of a 1/4 in. spark induction-coil

attached to a Grenet bichromate solution battery. Two vulcanite

slides liad been prepared, on which were fastened adjustable platinum

stiips connected with the battery wires and terminating in brushes of

platinum wires of extreme tenuity. The electric fluid, iu its passage

from one terminal to the other, formed a very attractive object under the

Microscope. One of the slides was used to show the efi"ect on the electric

spark of interposing films of soot of different thicknesses. In its passage

through these the current was deflected into meandering lines, aroimd
which scintillated showers of sparks. The particles of soot could be seen

arranging themselves in symmetrical groupings around the terminals.]

Proc. San Francisco Micr. Soc, June 10th, 1885.

See Micr. Bulletin (Queen's), II. (1885) p. 80.

Bausch, E.—Manipulation of the Microscope.

[Contains chapters on Simple Microscopes, The Compound Microscope, Ob-
jectives and Eye-pieces, Eequisites for work, How to work. Advanced
Manipulation, Substage Illumination, Care of a Microscope, and Con-

iderations in testing Objectives.]

96 pp. and 27 figs., 8vo, Rochester, N.Y., 1885.
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Beeching, S.—Amateur Lens-grinding.
Engl. Mech., XLI. (1885) pp. 498-9 (1 fig.).

Bles, E. J.—Opaque Illumination.
[Maiuly an historical summary of the various appliances.]

Tri.ns. .and Ann. Rep. Manchester Micr. Soc, 1884-5, pp. 23-6.
BuBBiLL, T. J.—Photographs ot Amphipleura pellucida.—New Heliostat.

[Good photographs obtained by Dr. H. J. Detmers with a common coal-oil
lamp.—Note of the construction of a new Heliostat of simple mechanism
for photo-micrography.]

Scknce, Yl. (188.5) p. 228.
C, L. P. DE.—Le Microscope grande modele de Hartnack et Prazmowski. (The

large model Microscope of Hartuat'k and Prazmowski.)
[Description of it, with the modifications introduced by their successors

Be'zu, Hausser & Co.—principally an excentric diaphragm in place of a
eliding one, and an adapter for changing objectives.]

Journ. de Microijr., IX. (1885) pp. 262-3.
Caplatzi, a.—See " Orderic Vital " and " Rector."
Cooper, W. A.—Daylight v. Lamplight for microscopical observation.

[Quotation of Dr. Carpenter's views in favour of daylight as against Mr.
Nelson's.]

Engl. Mech., XLI. (1885) p. 564.
DuBOSCQ, T. and A.—Nouvel appareil de grandissement pour la projection,

soit des tableaux de grandes dimensions, soit des objets microscopiques.
(New magnifying apparatus for the projection of large pictures or microscopic
objects.) \_Supra, p. 861.] Comptes Rendus, CI. (1885) pp. 476-7.

DroLET, p. H.—Triceratium Davyanum.
[3 photo-micrographs x 408, representing the diatom when viewed in 3

difiierent focal planes.]

.Tourn. N. York Micr. Soc, I. (1885) pp. 145-6, and p. 157 (3 photographs).

DcRAND, W. F.—A practical method of finding the optical centre of an objective
and its focal length. IPost.']

Amer. Mon. Micr. Journ., VI. (1885) pp. 141-5 (1 fig.).

Dynamo-electric Machines.
[Exhibition of two small machines, one operated by the foot and the other
by hand. " For microscopical illustration [a dynamo] can be used with
great advantage, especially in photography."]

Journ. N. York Micr. Soc, I. (1885) p, 156.

Fasoldt's (C.) Detaching Nose-piece.

[See this Journal, IV. (1884) p. 959.]

Amer. Mon. Micr. Journ., VI. (1885) pp. 149-50 (1 fig.).

Grant, F.—Microscopical.

[Whether daylight or lamplight is the better for illumination "can be
settled only by experience."— Measuring amplifying power of the
Microscope and angle of aperture of objectives.—Advantages and dis-
advantages of large apertures.—Explanation of numerical aperture.]

Engl. Mech., XLII. (1885) pp. 57-8.

Gray's (8.) Water Microscopes.
[Claim by "the ghost of Stephen Gray" that Hippisley's Pocket Field
Microscope infra is an inferior form of Gray's Water Microscope.]

Engl. Mech., XLI. (1885) p. 520.

Gundlach's Improved Microscope Objectives. \^Supra, p. 863.]
Amer. Mon. Micr. Journ., VI. (1885) pp. 130-1.

Habt, C. p.—Making a Microscope into a Microtome. [Supra, p, 861.]
Science, VI. (1885) p. 228.

Habtings, C. S.—On the Colour Correction of double Objectives.

Engl. Mech., XLL (ISS.O) pp. 559-60; XLII. (188.5) pp. 8-9;
froiu Amer. Journ. Sci., XXIII. (1882).

Henocque.—Appareils destines a I'examen du sang. (Apparatus for tho
examination of bkxjd.) [I'o.tt.']

Journ. Soc. Scientifiques, I. (1885) p. 24. (Soc. de Biologic, 11th Jan.)
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Heueck, H. Van.—Eclairage artiftciel; Eclairage electrique par incandescence.
(Artificial illumination : Incandescent electrical illumination.) [Supra, p. 864.]

Synopsis des Diatome'es de Belgique. Texte. 1885, pp. 219-22 (3 figs.).

Cf. Jmrn. Soo. Arts, XXXIII. (1885) p. 1005.

HiPPiSLEY, J .—A pocket field Microscope.

["Magnifying 100 diameters, useful in the search for infusoria, &c., and
which may be constructed, lens and all, in a few minutes.

Bend a slip of thin metal 5 in. or 6 in. long and 1/2 in. wide into the form
of the letter V, make two circular holes 1/10 in., one in each arm, opposite

each other, so that when the arms are sprung together by pressure the
holes shall meet exactly. Place a drop of water in one hole, taking care
not to wet more than its interior circumference. The water will assume
the form of a perfect double convex lens, of focal length varying from 1/8
to 1/10 in. according to the quantity of water introduced. Such lens,

though by evaporation its focal length is gradually increased, maintains
its efficiency for a time quite sufficient for the examination of a drop of
water or other substance in the opposite hole. The end of one arm of the
V is bent inward so as to form a " stop," which when they are pressed
towards eacli other to eifect the focal adjustment, prevents a contact which
would destroy the lenticular form. The definition of these water-lenses

is excellent, and their magnifying power is from 80 to 100 diameters,
according to the quantity of water in the lenticular drop."]

Engl. Mech., XLI. (1885) p. 502.

„ „ Microscopic.

[It is very easy to make glass globules for microscopic use of ordinary
glass. The difficulty is in using them as Microscopes. Besides the
instrumental difficulty of focal adjustment for such small lenses, the
light of so small a pencil of rays is quite inadequate, except with
" violent " illumination. " But lenses by melting glass may be made to

much better purpose of more useful focal lengths— not globular

—

but double-convex lenses, in the following manner, which, I believe, is

new, or was so when I first made them, say 30 or 40 years ago. Take a
bit of fine binding wire, iron (not brass or copper), make, by twisting it

round a taper wire for mandrel, a nicely circular loop; flatten it so that
the loop is all in one true plane. The loop may vary in diameter from
any desired smallness up to 1/4 in. (which is nearly the largest size my
glass-melting apparatus will conveniently manage). Place a square
piece of glass—thicker or thinner, according as it is desired to have a
lens of more or less convexity, but large enough to completely cover the
loop. Then, holding it in a suitable blowpipe flame (which should be a
vertical, not a horizontal one), the glass assumes in melting a doubly-
convex lenticular form. A form, moreover, in which the spherical
aberration of a globule tends to be corrected, and a larger proportion of
the field is flatter than it is with an ordinary double-convex lens." " Such
lenses are made in a few minutes, and perform most admirably when a
suitable instrumental apparatus is used."]

Engl. Mech., XLI. (1885) pp. 540-1.

HiTOHCocK, R.—Optical arrangements for Photo-micrography and remarks
on Magnification. IPost.'] Amer. Mon. Micr. Journ., VI. (1885) pp. 168-70.

[Hitchcock, E.]—The Postal Club.

[Comments on its position.] Amer. Mon. Micr. Journ., VI. (1885) pp. 134-5.

„ „ —Testing Objectives.

[Kecommendation of the Abbe test-plate.]

Amer. Mm. Micr. Journ., VI. (1885) pp. 177-8.
International Inventions Exhibition. XII. Philosophical lustriiments and

Apparatus.
[Includes Microscopes and Apparatus.]

Engl. Mech., XLI. (1885) pp. 444-5.

James, F. L.—American v. Foreign Microscopes.

The Microscope, V. (1885) pp. 164-5, from the National Druggist.

Klein, C.—[Horizontales Erhitzungsmikroskop.] (Horizontal heating Micro-
scope.) \_Post.'\ Nachr. K. Gescll. Wiss. Gottingen, 1884, pp. 133-4.
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Lacaze-Dt:thiers, H. de.—Note accompagnant la presentation d'Appareils

d'eclairage electrique pour les travaux des naturalistes, chimistes, micro-

graphes, &c., construits par M. G. Trouve. (Electrical illuminating apparatus

for naturalists, chemists, microscopists, &c., constructed by G. Trouve'.)

[1. Glass jar with a silvered glass bottom and a silvered parabolic reflector

over the mouth, having in the centre an incandescent lamp illuminating

the interior of the jar. 2. Modified apparatus for fermentations.

3. Modified He'lot and Trouve' electric photophore.]

Comptes Rendus, CI. (1885) pp. 405-7 (1 fig.).

Lewis, R. T.—Electricity in the Microscope. [-S"/jra, p. 875.]
'

Engl. Meoh., XLII. (1885) p. 19.

Malcolm—On Binocular Glasses adjustable to eyes having unequal focal

lengths. iPost.-] Froc. Phys. Soc. Lond., VII. (1885) pp. 80-1.

M ' C o N N E L, J. C—Notes on the use of Nicol's Prism.

[1. On the error in the measurement of a rotation of the plane of polarization

caused by the axis, about which the Nicol turns, not being parallel to the

incident lii?ht. 2. On a new method of obtaining the zero-reading of a

T*Jicol circlG I

Proc. Phys. Soc. Lond., VII. (1885) pp. 22-39 (7 figs.).

Nelson, E. M.—Microscopical. \_Supra, p. SGi.'] _.,,„„.. .„„' r L
^^^^^^ ^^^^^^^ ^^^ (1885) p. 523.

Nicol Prism, repairing.
. , ,

[Nicol prisms which have become scratched and dull may be restored by
'
cementing a thin cover-glass over the ends with clarified gum-damar.

The prisms should first be carefully cleaned with a very soft brush and

soap, to which may be added a little precipitated chalk. They should

then be rinsed with distilled water and carefully dried, pains being

taken to remove every particle of dust and dirt from within the scratches.

The cover-glass, which should be thin and perfectly clean, should then

be applied in the usual way, exactly as in making a balsam mount.

When carefully done, not a vestige of the scratches can afterwards be

The Microscope, V. (1885) pp. 188-9.

"Obd ERIC Vital."—New Optical Glass.
. ^ ,x-t

TFeil's " extra dense flint. No. 1738." Also remarks by A. Caplatzi.J
^

Engl. Meek., XLI. (1885) p. 519 ; XLII. (1885) p. 15.

Perfect Laboratory Microscope.

[Four questions for " Professors and others who have had large experience

in microscopical work " to answer, as to the model of Microscope generally

preferred by educational institutions.]
, . xr ,ioorN o«r^

Micr. Bulletin (Queen's), XL (1885) p. 25.

Queen's (J. W. & Co.) Resistance Coil.

rDe8i"Tied especially for use with micro-electric lamps.]
* ° ^ J

l/icr. i?«/feto (Queen's), n. (1885) p. 30 (1 fig.).

"Rector, F.R.A.S."—The Optical Lantern.

[Queries as to improvements. (Four wick lamps burning best kerosene oil

give as much light as can possibly be obtained from that medium.) Also

facetious reply by A. Caplatzi, mainly as to the excessive heat of such

^^'"^^-'
Engl. Mech., XLII. (1885) pp. 62 and 84-5.

"Rob. Cbus."—The Micro-objective.

[On mounting the lenses of eye-pieces and objectives.] „„„,,„„ ," ^ ^ W ifecA., XLL (1885) pp. .563-4 (2 figs.).
-^

See also p. 526.

ROCHEB, B. DU.-DelaMegaloscopie. (On Megaloscopy.) [Pavi]

ComptcH Pewlus, CI. (1885) pp. 329-30.

Eoyal Society of South Australia, Postal Microscopical Section of.

[" A \x,x of microscopical objects has been r(;ceivcd from Victoria and duly

circulated among the members of this section, and a box of South

Australian objects has been made up in this colony and forwarded to

Victoria and New South Wales."]

Trans, awl I'rcK. awi Rep. R. .Soc. S. Australia, VII. (for 1883-4), 1885, p. 130.
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Stokes, G. G.—On Light as a means of Investigation. Burnett Lectures.
Second Course. 114 pp., 8vo, London, 1885.

The " Times " on the Microscope. \_Supra, p. 883.]
Times, 1885, August 26th. Cf. also February 16th.

Veerall, G. H.—Micro-photography for illustrating the neuration of trans-
parent winged insects.

[Note of successful experiments.] Proc. Entomol. Soc. Lond., 1885, p. iv,

"Walmsley's (W. H.) Photo-micrograph of Rinnbach's arranged Diatoms.
[Cf. ante, p. 530.]

The Microscope, V. (1885) p. 181.

Ward, K. H.—The Binocular. [Posf]
Micr. Bulletin (Queen's), IL (1885) pp. 28-9 (1 fig.)

from The Microscope in Botany (Behrens).

i9. Collecting, Mounting and Examining Objects, &c.

Method for Observing Protoplasmic Continuity.*—M. L. Olivier

recalls that three years ago he pointed out that photography applied

to the study of minute objects revealed details of structure which
made no impression on the retina, and that in support of this he
instanced a photograph which showed on the walls of the cells

markings and perforations invisible under the Microscope. He now
further illustrates the matter by reference to the canals which
traverse the cell-walls of plants.

The existence of these canals escapes the ordinary processes of

investigation, but can be shown by the employment of photography.
Thin transverse sections are made of living tissues whose growth

is complete. A direct photograph is taken of the sections, with an
amplification of 300 to 700. On these negatives, examined with a

lens, the cell-membranes seem to be in a very surprising state of com-
plication : perforated in various ways, with canals, some transverse,

others longitudinal, that establish a communication between the

contents of the cells. It seems impossible to explain by a pheno-
menon of diffraction this appearance of canals on the photographic

plates.

After having made out this structure on the negatives, the author
endeavoured to see them by direct vision and examined the prepara-

tions under an amplification of 700-900, in a dark chamber into

which the Microscope was introduced, in such a way that the eye
received no other impression than that of the light coming from the

instrument. Under these conditions he succeeded in distinctly seeing
the interruptions of the cell-walls in many plants.

Direct observation is, however, in most cases quite insufficient,

and the author obtained a better result by staining, either the cell-

membranes of his preparations, or the protoplasmic elements after

fixing, turgescence or contraction by means of appropriate reagents.

In the first case the septa presented here and there colourless lacunte,

at least in certain species of plants. In the second case the walls

of the cells were white against the coloured ground; the canals

which traverse the septa are then visible, since they are coloured like

* Comptes Rendus, c. (1885) pp. 1168-71.
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the protoplasm itself. M. Olivier also attempted to cause a fluid,

capable of colouring the protoplasm, to penetrate under gentle

pressure into the organs ; transverse sections were then made. The
injection i-arely succeeded ; but when it took place in a fairly regular

manner, this jirocess led to a result identical with the preceding.

Eau de Javelle as a Medium for Clarifying and Dissolving

Plasma.*—Dr. F. Noll finds that eau de Javelle (an alkaline hypo-

chlorite solution) destroys and then dissolves the whole of the plasma

of the cells in preparations which have been preserved in alcohol. A
similar, but more or less imperfect solution of the plasma-contents

occurs in tissues which have been treated with glycerin, Miiller's

fluid, picric or chromic acid. It is not necessary that alcohol should

be present during the operation of the reagent ; if a drop of the water

is placed on a section made through young cells rich in plasma, this is

soon dissolved, with development of small bubbles of gas. If the

action takes place in the open air, a soft pellicle quickly forms on the

drop, consisting of calcium carbonate, which can be readily dissolved

in acetic acid. The formation of this pellicle can be prevented by
placing a cover-glass over the drop, under which the process can be

studied step by step. In a very short time, usually 3-4 minutes, the

plasma is converted into a clear fluid. When the section is suf-

ficiently clear, it is washed in water, so as to remove the bubbles of

gas. The superfluous granules of calcium carbonate are removed by
acetic acid, and the section is then ready to be placed in glycerin.

The water acts on cuticular membranes in the same way as Schultze's

macerating fluid, but only slightly and after some time (1 hour or

more). Calcified membranes should be first treated with acetic acid

to dissolve the mineral constituents, washed, and treated with the

water in the usual way. Starch-granules swell in the water, so as to

become invisible.

Cocaine for Mounting Small Animals.j—Prof. J. Richard de-

scribes a new way of fixing Hydroids, Bryozoa, &c., in an expanded
condition, which is as follows. A number of the animals are placed in

a watch-glass with 5 c.cm. of water when they are fully expanded. A
1/2 per cent, solution of chlorhydrate of cocaine is added drop by drop

till it forms a fifth part of the entire fluid. Half a c.cm. of the drug is

then added, and the animals become so completely fixed that it is

necessary to touch them very roughly with a needle in order to induce

them to contract ; ten minutes after, they are quite dead, and can bo

mounted in the ordinary way. This reagent is superior to all others,

because it requires no delicate manipulation ; it is not certain yet

whether its effect upon marine animals is equally strong in all cases.

Preparing Tissues to show Cell-division.t—Dr. C. Rabl objects to

Flcmming's chrom-osmic-acetic acid mixture, on the ground that the

preparations soon become darkened ; and to the 1/2 or 1/3 per cent.

solution gold chloride, that in summer reduction takes place and the

• Bot. Centralbl., xxi. (1885) pp. 377-80.

t Zool. Anzoif,'., viii. (188.'5) pp. 332-3.

X Morpliol. Jahrb., x. (1S8I) pp. 214-330 ((> pis.). See this Journal, ante, p. 217.
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cell-substance is coloured violet. The best results are obtained from
solutions of chromo-formic acid and platinum chloride. Formula for

cbromo-formic acid :—1/2 per cent, solution chromic acid, 200 grm.

;

concentrated formic acid, 4-5 drops. The mixture is always to be
freshly prepared for use. Small pieces of fresh specimens are to be

used. After 12 to 24 hours, wash in water and then transfer to

60 or 70 per cent, alcohol, and after 24 or 36 hours more to absolute

alcohol. A 1/3 per cent, solution platinum chloride has the same
effect as gold chloride, and this without being reduced by light or

heat. Specimens should remain in this solution 24 hours, they are

then washed and treated as before. The one method supplements the

other, as chromo-formic acid causes certain fibres to swell, while

platinum chloride has a somewhat shrivelling effect.

Method for showing the Distribution and Termination of Nerves
in the Human Lungs.*—Dr. E. F. Beckwith, aware of the futility of

hoping to obtain good results from any known manner of preparation

and staining of the nerves of the lungs, sought a nev7 method, and

the following modification of a process lately promulgated in Germany
for staining brain-tissues was found to answer.

Harden fresh lung for about ten days in the following solution :

—

Bichromate of potash 2 • 5 per cent., to which is added sulphate of

copper C. P. to the amount of • 5 per cent. The tissue is then

frozen and suitable sections made, which are treated with gold

chloride 0'5 per cent., 2-10 minutes in the dark. Washed with

distilled water. Sodium hydrate 1-5, until cleared up. Potassium

carbonate 10 per cent., 30-60 minutes. Dried with absorbent paper.

Potassium iodide 10 per cent., 15 minutes, when gold will be nicely

reduced.

The nerves and ganglia in sections thus prepared are of a deep

red or violet colour, occasionally shading off into a blueish green, the

other tissue being red. The differentiation in colour is sharp, so that

nerve-tissue may be recognized by its colour alone whenever seen.

The above method differs very little from the German process,

with the exception of the potassium carbonate, which the author

believes essential to success, as the unmodified process failed to give

good results, when used on lung tissue. A great advantage of the

method consists in the fact that the reduction of gold always takes

place in a uniformly even manner ; and with little practice, perfect

staining can be accomplished with every section. Unfortunately, as

in other gold preparations, the specimens spoil in a short time unless

preserved in the dark in 40 per cent, alcohol, and when examined
should be temporarily mounted in glycerin.

Preparing Tail of Puppy.f—Mr. A. C. Cole's method of prepara-

tion is to first harden the tail in methylated spirit for a week, then

soak in water, then place in a considerable quantity of a 1/6 per

cent, solution of chromic acid, to every ounce of which five drops of

nitric acid are added. This mixture should be frequently changed.

* The Microscope, v. (18S5) pp. 148-52 (3 fig?.)-

t Cole's Studies in Micr. Sci., iii. (1885) Sec. 4, p. 24.
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When the bone is softened, the tail is to be soaked in water to

remove the acid and reharden in spirit.

Transverse sections are cut from the tail and stained in the
ordinary borax-carmine solution ; when suflBciently stained they are

transferred to methylated spirit, and then placed in a mixture of five

parts spirit and one part hydrochloric acid ; from this they must be
removed as soon as they attain a brilliant scarlet tint, and be again
placed in spirit until no trace of acid remains. The sections are then
to be stained in sulph-indigotate of soda—two drops of a saturated

aqueous solution of which are added to one ounce of spirit—and in

this the sections should remain for from four to six hours. They
are then to be finally and carefully washed in spirit, cleared in oil of
cloves, and mounted in Canada balsam.

Demonstrating Spindle-shaped Bodies in the Yolk of Frog's
Ova.*—Dr. 0. Hertwig states the best method is to place the ovary
for two or three minutes in a mixture of • 3 per cent, osmic acid and

• 1 per cent, acetic acid, and then in order to prevent over-blackening
transfer to iodized serum or bichromate. Osmic acid causes ova to
coagulate homogeneously, so that they are transparent. Very dilute

acetic acid on the other hand clearly shows up the contours of
germinal vesicle and nucleoli. Excessive blackening by osmic acid
may be removed by peroxide of hydrogen. Thus treated, ova retain

all their details after six months. Only teasing out is required.

Microscopical Technique of the Eye.f—Dr. E. Warlomont
describes the method of preparing specimens of eyes for microscopical
examination which is used at the Moorfields Ophthalmic Hospital.
The whole eye is placed in Miiller's fluid for 3-4 weeks, and then cut
with a sharp knife into two symmetrical parts, which are washed in
water to remove the yellow colour. The decoloration is hastened
by placing them for several minutes in a 1 per cent, solution of
chloral. They are then placed for a day in ordinary alcohol, and
transferred to absolute alcohol for 24 hours. They are next
placed for 24 hours in celloidin dissolved in equal parts of sul-

phuric ether and absolute alcohol, and laid in a paper box, which
is filled with the celloidin solution. When this has become
changed into a gelatinous elastic mass, it is placed in ordinary
alcohol (70-80), in which it acquires the necessary hardness, and in
which it can be preserved indefinitely. The sections are cut with
Katsch'g microtome beneath alcohol, stained with Ehrlich's logwood
or other solution, washed in water and alcohol, clarified in oil of
bergamot, and mounted in balsam.

Preparing Eyes of Gasteropods.t—Concentrated solution of per-
chloride of mercury is found by Dr. C. Hilgor to keep the rods in good
condition for hardening in Miiller's fluid. Picric acid or alcohol may
bo used. The best stain is hematoxylin. First overstain, then docolo-

* Morphol. Jahrb., x. ri884) pp. 337-43 (1 pi.),

t Bull. Soc. Belg. Micr., xi. (1885) pp. 201-8.

J Morphol. .Jahrb., x. (1884) pp. 351-71 (2 pis.).
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rize with weak alum solution for a period of several hours to some
days. Nuclei and cell boundaries are well shown. Cut in paraffin. For
macerating, a 2 or 3 per cent, solution of chromate of potash, or it

may be concentrated and diluted with a weak oxalic acid solution or

Miiller's fluid.

Fresh material is ready in a few hours ; hardened material in a

few weeks. It is recommended to dissociate the macerated and stained

specimen when in section, and to separate its elements by tapping

on the cover-glass.

Method of Softening Chitin.*—Dr. Looss describes a new method
of dissolving the chitinous skeletons of Arthropoda, &c. The reagents

used are hypochloride of potassium and sodium; the latter can be

purchased in chemists' shops under the name of Eau de Laberraque.

The percentage of the solution has not been definitely settled. The
chitinous skeletons of insects are rendered completely transparent,

and the nerves and muscles uninjured by the use of the reagent

diluted 4-6 times with water.

Demonstrating Nerve-end Organs in the Antennse of Myrio-

pods.j—In order to demonstrate the origin and the articulation of the

olfactory bulb in the antennse of Chilognatha, Dr.B. Sazepin first washes

the antennse in alcohol, and then, in order to remove the pigment from

the chitinous tissues, immerses in chloroform to which one drop of

strong nitric acid has been added. After being placed in absolute

alcohol they are treated with 1/2 per cent, solution of osmic acid. The
nervous tissue becomes brown in about 20 hours. The processes

previous to cutting are to place the antennae in absolute alcohol and

next in picric acid for a day. After washing frequently in 75 per

cent, spirit, transfer to absolute alcohol and stain with Grenacher's

alum-carmine. Wash for a whole day in water; for another in

75 per cent, spirit ; then absolute alcohol, chloroform, paraffin,

and cut.

Sources of Error in the Examination of Fresh Tissues.^—Dr.

Heller draws attention to two sources of error in the examination of

fresh tissues, each of which can, however, be obviated by adopting

proper precautions.

1st. The red blood-corpuscles are in a great many cases destroyed

by the cold temperature when the sections are cut with a freezing

microtome. This can, however, be prevented by placing the pieces

of tissue, before cutting, for a short time in a weak solution of

bichromate of potash.

2nd. When a large number of sections have to be examined, a

development of micro-organisms may occur before there is time to

carry out the examination. This, too, can be prevented by placing

the sections in salt solution (3/4 per cent.) to which 1 per cent.

chloral hydrate has been added. An addition of 1/2 per cent, chloral

* Zool. Anzeig., viii. (1885) pp. 333-4.

t Mem. Acad. Imp. Sci. St. Petersbourg, xxxii. (1884), 20 pp. and 3 pis.

X ZeitBchr. f. Wiss. Mikr., ii. (1885) pp. 47-8.
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prevents the development of the Schizomycetes, but not of the moulds.

A solution stronger than 2 per cent, acts unfavourably on many
tissues.

Mounting Media for Nematodes.*—The following is recom-
mended by Dr. M. Braun as a medium in which unstained prepara-

tions of small nematodes may be mounted:—Gelatin 20, glycerin

100, water 120, carbolic acid 2. The preparations are treated

beneath the cover-glass (after previous treatment with Miiller's fluid

and distilled water) with weak alcohol (first 25 per cent, and then
40 per cent.). This is removed by placing at the edge of the cover-

glass glycerin diluted with an equal part of water ; by the evapora-

tion of the water pure glycerin remains. The cover-glass is then
lifted up, and the gelatin, rendered fluid by warming, applied. A
sealing varnish is not necessary.

Preparing Myzostoma.t—As preserved specimens did not give
favourable results, their development was chiefly studied by Mr. J.

Beard on the living animal. If plenty of naturally impregnated
Comatula with adult Myzostoma gldbrum can be obtained, the arms are

cut off by the calyx and placed in a vessel filled with sea water. On
the following day the Comatula are removed, and at the bottom of the
glass the ova or larva of Myzostoma will be found. They can be
kept alive from 4-5 days. But as only a few ova can be obtained,

and the Comatula die in a few days, ova artificially impregnated are
used. A number of adult Myzostoma are removed from their host
and placed in a watch-glass containing 2-3 teaspoonfuls of freshly
filtered sea water. They are then torn with needles and left for two
or three hours. The pieces of Myzostoma are then fished out ; the
ova which remain at the bottom of the vessel are supplied with fresh
sea water every other day and also with air by means of Andres'
apparatus. Most larvae die in about six days. For the later stages
of development the Comatula are placed in a vessel containing a
mixture of sea water with 10 per cent, of alcohol. By this they are
slowly killed. On shaking the vessel Myzostoma glahrum and cirri-

ferum fall to the bottom. Alcohol is then gradually added until it

reaches 90 per cent. In this they are preserved.

Sensitive Tests for Wood-fibre and Cellulose.1:—Dr. A. Ihl finds
that besides the well-known reagent phloroglucin, other i)henols stain
lignin in a characteristic way. An alcoholic solution of orcin acidulated
with hydrochloric acid stains woody fibre a beautiful dark red. Cellu-
lose remains unchanged . Eesorcin with alcohol and hydrochloric acid
gives a blue violet stain. Kesorcin with alcohol and sulphuric acid
(1 part CJIgO to 1/3 part HuSO,) gives a dark blue violet stain. To
cellulose a reddish hue. a-naphthol, alcohol, and hydrochloric acid
profluce a greenish hue: a-naphthol, alcohol (1 part), sulphuric acid
(1 part), impart a dark-green colour to wood, to cellulose a red-violet

Braur), M., ' Die thierisclien ParaHitcn des Mcnsclicn nobst cincr Anlci-
tung zur piuktiwchen licKchiiftigung mit der IJolmintliologio, fur iStudirende uud
AerzU;.'

t ZcitBchr. f. Wiss. Mikr., ii. (1885) p. 231.

X Cliom. Ztg., 188.'>, p. 2GG.
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colour. Pyrogallic acid, alcohol, and hydrochloric acid give, with
heat, a blue-green stain. Carbolic acid, alcohol, and hydrochloric
acid a yellowish green.

Modification of Semper's Method of making Dry Preparations.*
—Prof. O. P. Hay, finding that preparations made according to Sem-
per's method often present a dingy, weatherbeaten aspect, recommends
that the method should be completed by saturating the preparation

with a solid that fills up the pores and binds the parts together. The
solid which he employs is a mixture of Canada balsam, paraffin, and
vaseline, but it is probable that a soft paraffin will in most cases do
quite well. It is necessary that the mixture shall melt at about
46° C.

Freeing Objects from Air.t—D. S. W. recommends the follow-

ing plan for mounting objects containing a considerable quantity of

air :

—

" Take, for example, a collection of IstJimia, or some other diatom.

The valves enclose so much air as to cause them to float upon water,

and it must be extracted, for until they sink it is impossible to wash
them. Drive from water all the air you can by a good boiling for

about five minutes, allow the water to cool so as to be in condition to

absorb air, and without delay drop in the diatoms. The water will

extract the air from them and they will go to the bottom. Then add
to the water a little dissolved chloride of soda, and with an occasional

shake up, you will find the material pretty well cleaned and bleached

in one hour. Wash thoroughly in several changes of water.

Take a drachm of redistilled alcohol and add thereto two drops
of dissolved gum arable. With a sharpened stick place a small

quantity on the centre of a cleaned slide. It will spread out and
the alcohol will quickly evaporate, leaving a very thin film of the

gum. On this gummed spot place a drop of your cleaned diatoms,

and see that they are thoroughly dried by time or heat. Of course,

they are now filled with air, and are firmly enough attached to the

slide, and can be covered in a cell if a dry mount is desired.

To mount in balsam, however, the air must be again extracted,

and at this stage the boiled water prescription cannot be administered.

Have Canada balsam made quite tough by age or heat, and then

dissolved in benzole. Put around the objects which have been dried

on the slide a few fragments of cover-glass, and on them, as legs

to a stool, place a clean cover-glass. A drop of the pure benzole

will quickly run under the cover-glass, and very promptly take the

place of the air in the diatoms ; and a drop of the balsam at one
edge of the cover, and a corner of blotting-paper at the other, will

quickly substitute the balsam for the benzole. Time or gentle heat

will harden the cement, and the specimen is safe."

Cleaning and Preparing Diatom Material—Mounting Diatoms.—
Herr E. Debes, in an article of 17 pages, t describes the necessary

* Amer. Natural., xix. (1885) p. 526.

t Amer. Mon. Micr. Journ., v. (1884) p. 18.

j Hedwigia, xxiv. (1885) pp. 49-66.
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processes botla in the case of recent and fossil forms. In a later

article of 16 pages * Herr Debes describes the various mounting
media, and gives directions for mounting diatoms. The articles cannot

be usefully abstracted.

Gowen's Microtome. f—Mr. F, H. Gowen, considering that the

use of paraffin for imbedding is attended with difficulties on account

of its becoming loose in the microtome, has made a microtome in

which the difficulties are overcome.

A hole is turned about half-way through the table of a microtome,

and into this a tube is screwed, forming the well. The hole through
the remainder of the table, forming the mouth of the well, is turned
with sufficient " gather," or taper, to take up the shrinkage of the

paraffin. On the upper side of the piston a dovetailed groove is

turned. The column of paraffin receives no support from the tube,

but is securely held by the piston at one end and by the contracted

mouth of the well-hole at the other. (Diameter at the top, • 9 in.,

tapering from diameter of 0* 92 in. Length of taper, 0* 15 in.)

Jacobs's Freezing Microtome.t—Dr. F. 0. Jacobs has devised the

freezing microtome shown in figs. 215 and 216. It consists of a

copper rod A, 2 in. or more in diameter, and 6 in. high, inclosed by

Fig. 215.

an inner zinc and an outer brass tank. Above is the table D, work-

ing on a fine screw. Through the centre of the table passes a

narrower portion of the copper rod p.

When the inner tank is filled with a mixture of salt, ice, and water,

the temperature of the copper rod is so reduced as to freeze any

object F jdaced on its upper end. The size of the rod is such that

its temperature will remain very steady for from four to six hours,

without any further care on the part of the operator.

• HedwiKia, xxiv. (1885) pp. 151-CO.

t Amcr. Mon. Micr. Journ., vi. (1885) p. 156.

X Amer. Natural., xix. (1885) pp. 734-(; (2 figs.).
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By this arrangement objects can be easily frozen, and without any
slop.

The imbedding medium is composed of:—gum arabic, 5 parts;

gum tragacantb, 1 part
;
gelatin, 1 part. The mixture is dissolved in

enough warm water to give it the consistency of thin jelly when cold.

A little glycerin (1 : 6) is added to the water.

Eternod's Microtome with Triple Pincers.*—The instrument of

Dr. A. Eternod consists of a brass cylinder terminating above in

a polished nickel-plated platform, on which the razor is directed.

The cylinder is composed of two drums screwed one over the other

so that the lower drum being fixed, if the upper drum is turned
round its axis it is gradually raised. The edges of the upper drum
are divided into 100 parts. Each entire revolution of the drum
raises or lowers the platform 1 mm, ; if it is moved through only

one division, the platform is displaced to the extent of 1/100 mm.
The object is fixed in the axis of the microtome by a triple pincer

consisting of three pieces of brass set on the base-cylinder, which can

be separated or approximated by means of a screw beneath the in-

strument. If the screw is turned from right to left, the three pieces

are separated and the specimen can be interposed, imbedded in cork,

elder-pith, &c. If the screw is now turned from left to right, the

pieces are approximated, and the specimen can be firmly fixed. It is

easy with this microtome to cut sections 1/200-1/400 mm. thick.

Dr. A. Eternod, in writing | to claim to be the originator of the

microtome, points out several advantages not noticed in the above
description. It can be filled with alcohol or

Fig. 217. other liquid, so that the object to be cut can be
preserved for some time. Objects 4 cm. long
can be cut.

Gannett's Dripping Apparatus, t

—

Dr. C. S.

Minot recommends Dr. W. W. Gannett's drip-

ping apparatus for cutting under alcohol (fig.

217). A litre bottle is convenient in size, and
the height of the stand should be such as to

bring the end of the

^
dripping-tube about 1 in.

above the blade of the

knife, on which the

alcohol is allowed to

fall continuously. To
regulate the flow an

1/8 in. globe-valve is

found to be the most
convenient.

Staining for Microscopical Purposes.§—In further continuation

of his excellent articles, Dr. H. Gierke deals with (1) the treatment

* Journ. de Microgr., ix. (1885) pp. 171-4. t Ibid., pp. 264-7.

1 Amer. Natural., xix. (1885) p. 916 (1 fig.)-

§ Zeitsclir. f. Wiss. Mikr., i. (1884) pp. 497-557, and ii. (1885) pp. 13-3G.
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of specimens with various metal salts, such as chloride of palladium,

oxide of iron, &c. (2) Staining methods in which carmine is com-
bined with other reagents, e, g. picric acid, indigo-carmine, and metal

salts. (3) Methods in which logwood is used in combination with

various other reagents. (4) The combination of anilin dyes with

each other and with metal salts. (5) The combination of the gold

and silver methods. Not the least important and interesting part of

the articles is the historical description of the development of the

employment of anilin dyes in staining technique, commencing with
mauvein and fuchsin in 1856. The author well observes that those

who are engaged in histological research with the aid of staining

materials should be thoroughly acquainted with the chemistry of the

dyes with which they work, and a description is given of the source,

manufacture and properties of the anilin dyes as well as alizarin,

logwood, indigo, carmine, and others.

In his concluding article,* Dr. H. Gierke has drawn up elaborate

tables respecting the anilin pigments. The first table gives the

ordinary nomenclature, chemical formulfe, remarks on the solubility,

reactions, and preparation of the various anilin stains. The second

table, arranged according to colour, gives the solubility in water or

alcohol and the behaviour with acid and alkalis.

The rest of the paper is chiefly occupied with a discussion as to

whether, when a prei)aration becomes coloured, the colour is due to

imbibition of pigment, or is the result of chemical changes effected in

the tissue by the pigment. The author maintains that though histo-

logical staining depends for the most part on the physical processes

of diffusion and imbibition, the occurrence of chemical combination in

staining cannot be denied. On the contrary, such combinations are

of frequent occurrence and, as micro-chemical reactions, are of the

greatest importance. The histological stain, so far as it imparts a

permanent dye, depends on the physical process of surface attraction.

Chemical processes should be suspected when a pigment is discharged

or changes to a different shade. We may, therefore, speak of chemical

processes when one and the same pigment stains different tissue

elements of a preparation in different ways. Double staining by the

simultaneous or consecutive use of several dyes only in part depends
on chemical processes. In greater measure they arc effected by the

imequally developed attraction-force of various tissues. It is also

6ho^vn by the fact that one pigment is able to remove another from
certain tissue elements, but not altogether from the same preparation.

If a section of any organ, rich in various tissues, be laid in a mixture of

several pigments, each histtdogical element is stained by that for

which it possesses the greatest attraction. If a certain part have for

two or more dyes an exactly similar attraction, it then takes up both

or all, and a mixed colour is the result. Examples of staining by
chemical processes are, among others, the various reactions on amyloid

Bubstaiicc. When Curshmann employed methyl-green for staining

amyh^d degonorated nerves, all the normal parts were coloured

green, the hyaline cylinder light blue, and the amyloid substances

• ZoitBclir. f. Wiss. Mikr., ii. (1885) pp. 1G4-221.

8er. 2.—Vol. V. 3 N
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violet. The latter, therefore, entered into chemical union with the

pigment, the new body only showing a colour differing from that of

the dye. Thus, too, the rose-orange staining of red blood-corpuscles

by eosin may be regarded as the result of a chemical reaction.

The author concludes by expressing the opinion that the staining

problem of the future will be solved by the aid of chemical reaction.

Staining Methods.*—Dr. J, H. List discusses some double stains

which he has used for a long time with excellent effect, especially on
gland and epithelium.

1. Bismarck-brown and methyl-green stain is prepared according

to Weigert's method, i. e. 5 grm. of pigment to 100 c.c. aq. destil.

The sections are left in the brown solution for from two to fifteen

minutes. They are then washed and removed to the green stain,

where they remain until they have assumed a dark-green colour.

They are again washed and placed in absolute alcohol. Experience

is the only guide as to when they should be taken out of alcohol, but

as soon as a sap-green hue appears the sections may be withdrawn
and placed in bergamot, xylol, &c., to clarify. The advantage of

this method is that Bismarck-brown gives with methyl-green a beauti-

fully distinct sap-green colour, while for goblet-cells and mucous
membrane it is especially valuable, because the intracellular network
is coloured brownish green or dark brown, and stands out with a

sharpness as in no other staining combination.

2. Bismarck-brown and anilin-green may be used in an exactly

similar manner.
3. Eosin and methyl-green were first used by Calberla, who dis-

solved a mixture of 1 part eosin and 60 parts methyl-green in 30 per

cent, warm alcohol. The author uses the stains separately. The
sections are first placed in an alcoholic solution of eosin made by
mixing 5 c.c. of a watery solution of eosin (0 • 5 grm. to 100 c.c. aq.

dest.) with about 15 c.c. absolute alcohol. Two to five minutes suffice

to stain deeply. Wash again and transfer to absolute alcohol, from
which it is usual to remove the sections when the eosin is perceptible.

They are then placed in the clarifying medium. This method of

staining may be recommended for epithelium, mucous membrane, and
cartilage.

4. Eosin and anilin-green. Schiefferdecker was the first to employ
this method of double staining. The following modification may be

employed with excellent results for cartilage and glands. An alcoholic

solution of eosin is prepared as in No. 3. After remaining in this

solution for fifteen minutes or so, the sections are washed in alcohol,

and are then transferred to an alcoholic solution of anilin-green.

After remaining in this for fifteen minutes, they are removed to absolute

alcohol, where they remain until the eosin stain begins to show itself.

5. Haematoxylin-glycerin and eosin. Eenaut's method f of double

staining, somewhat modified, produces splendid preparations. Three

or four drops of Eenaut's haematoxylin-glycerin are mixed with 1/4

* Zeitschr. f. Wiss. Mikr., ii. (1885) pp. 145-50.

t Oomptes Kendns, Ixxxviii. (1879) p. 1039. See this Journal, ii. (1879)

V. 763.
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litre of aq. dest. In this the sections are left for 24 hours. Then
wash and transfer to an alcoholic solution of eosin (as in No. 4) for

several minutes. Wash in alcohol, and clarify. This method pro-

duces a beautiful nuclear stain, the nuclei are coloured deep violet,

the rest of the tissue a beautiful rose red.

6. Hsematoxyliu-glycerin and rosanilin nitrate. The sections are

placed in the dilute hsematoxylin-glycerin (No. 5) for 24 hours

;

then for ten minutes in a solution of rosanilin nitrate ; after washing
in water, dehydrate and clarify.

7. Methyl-green and rosanilin nitrate. The sections are left in

the No. 1 solution of methyl-green for ten minutes, then after washing
are placed in solution of rosanilin nitrate for fifteen minutes ; wash
again, dehydrate, clarify.

The first three methods may be modified by using very dilute

solutions and staining for 24 hours. For hardening, the author

always employed absolute alcohol ; and Miiller's fluid or chromic acid

for material to be imbedded in celloidin.

Staining Nerves in Muscle. *— To obtain good images of the

ramification of nerves in muscle. Dr. K. Mays gives the following

process. For small muscles, lay freshly prepared portions in a recently

made mixture of 1/2 per cent, alkaline solution of gold chloride,

1 grm. ; 2 per cent, osmic acid, 1 grm. ; water, 20 grm., until the arbo-

rescent nerve ramifications can be perceived ; then in the following

mixture : glycerin, 40 grm. ; water, 20 grm. ; 25 per cent, hydro-

chloric acid solution, 1 • grm., for about a day. This prevents them
from becoming too dark.

Thicker muscles are placed for 12 hours in a 2 per cent, solution

of acetic acid, then into a freshly made mixture of 1/2 per cent,

alkaline solution of gold chloride, 1 grm. ; 2 per cent, osmic acid,

1 grm. ; 2 per cent, acetic acid, 50 grm. In this they remain for two
or three hours and are then placed in the glycerin mixture. The
muscle becomes transparent and amber-coloured, the nerve black-

brown. By this method the nerve-end-plate is stained, but not the

hypolemmal parts of the nerve.

Anilin-gTeen.|— Dr. J. H. List controverts Schiefferdecker's

statement that anilin-green requires exposure to light before it is

fully capable of staining cell-structures. He finds that solutions of

methyl-green and anilin-green (0'5 grm.-lOO c.c. distilled water)

always colour, even when freshly prepared, the reticulum of goblet

and other cells. He also recommends Bismarck-brown and rosanilin

nitrate, either in union or alone for the same object.

In reply to List, Dr. P. Schiefferdecker J maintains that the

former has confused the reticulum which is perfectly apparent even
in unstained specimens, with the reticulum only demonstrable by
anilin-green solution which has undergone certain changes from lapse

of time and exposure to light. The latter reticulum is much thicker

than that which is described by List, but otherwise there does not

seem to be much difference between them.
• Ztitschr. f. Biol., xx. (1884) pp. 4 19-528 (5 pis.).

t Zeitachr. f. Wias. Mikr., ii. (1885) pp. 222-3. X Ibid-, pp. 223-4.

3 N 2
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PercUoride of Mercury in the study of tlie Central Nervous
System.*—Golgi's methods for staining nerve-elements black are

based on the action of nitrate of silver and perchloride of mercury
following the use of bichromate of potash. The mercurial salt, how-
ever, does not give a real black colour, but renders the elements

opaque and causes them to appear black under the Microscope. For
small pieces the method is to immerse in a 2 per cent, solution of

bichromate or in Miiller's fluid for a month. They are then trans-

ferred to a 0*5 per cent, solution of perchloride, which is daily

renewed until all colour traces of bichromate have disappeared.

Dr. C. Mondino applies the foregoing method to whole brains by
injecting through a carotid (the other and the vertebrals being tied)

Miiller's fluid by the pressure-bottle process. The excess fluid passes

out by the jugular veins, and when the stream has become very slow

or stopped, the brain may be transferred to Miiller's fluid, where it

should remain for a couple of months, though a longer period is not

harmful. The carotid injection process is not absolutely necessary, as

the brain after removal from the body may be placed in Miiller's fluid

at once. In this case the membranes must be stripped off. Directly

after removal from the fluid, the brain must be placed in a 1/2 per

cent, aqueous solution of perchloride and this must be continually

changed so long as the solution is stained by the bichromate. It is

proper to leave the brain in the perchloride solution for at least two

or three weeks after all trace of bichromate has disappeared.

Sections are best made by Gudden's microtome. It is unnecessary

to soak these brains in paraffin ; owing to their consistence, imbedding

alone is found to be sufficient. Out of a whole brain not more than

twenty sections will be lost.

While by other methods thin sections are a sine qua non for

observation, in this, thick slices are almost necessary, the chief

advantage of which is obviously that any fibre can be followed

throughout its course in the brain. When a section has been made
it is placed at once on a slide and then washed with water to remove

any bits of paraffin. It is then dried with blotting-paper. Next a

little pure creosote is placed on the centre of the section, which is

thereby rendered quite transparent in a few hours. After draining

away the excess of creosote, the specimen is covered with dammar.
No cover-glass is used.

The author claims the following advantages for this method. It

is the only one which shows the course of nerve-fibres throughout

the brain. It is extremely simple. In all other methods, the speci-

mens must be thin, require to be stained after section, and to go
through many processes ; all this renders them liable to injury. It

is inexpensive, as the reagents used are very cheap when compared
with those required for other methods.

Macroscopically, in other methods there is diminution of volume,

disappearance of difference between white and grey matter, while

brains prepared in perchloride show the difference between the white

* Zeitschr. f. Wiss. Mikr., it. (1885) pp. 157-63.
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and grey substances even more markedly than in the fresh state.

Moreover, if we wish to have them dry they are merely placed in

glycerin for a few days, and on removal the excess of glycerin is

allowed to drain off.

Decalcification and Staining of Osseous Tissue.*—After alluding
to methods for obtaining specimens by grinding and by section of
bone decalcified by acids, Dr. G. Pommer advocates the advantage to

be derived from using bone softened by osteo-malachic or rachitic

changes. He states that Miillcr's fluid possesses properties hitherto

unnoticed by previous writers ; and that by an extensive series of
experiments on bones softened by disease, he has been enabled by the
use of certain anilin dyes to distinguish with precision between those
parts of bone out of which the salts have been removed artificially,

and those parts from which the salts are naturally wanting.
This important property of Miiller's fluid apparently depends on

the fact that its acid salts decalcify less completely than pure acids.

Decalcification by acids produces many deceptive appearances from
shrinkage, &c., and these are altogether obviated by the use of
Miiller's fluid, which while allowing the bone to be easily cut, does
not produce any of these deficiencies or dangers. These advantages
are in no way lost from long immersion or frequent change of fluid.

The author's method of staining with anilin dyes depends on the
fact that those parts which have at one time contained lime salts

become coloured, while those which have never been impregnated
remain unaffected.

The dyes, six in number, are the blue and red methyl-violets,
dahlia, Parma violet, safranin, and methyl-green. The strength of
the solution is for the violets • 02 per 1000 ; for dahlia • 04 per cent.

;

for safranin "1 and '16 per cent.; and for methyl-green '3 per
cent. The sections are allowed to remain in solution from 12 to

18 hours. The first five give a dark stain, the last only a j)ale green.

Staining the Nucleus of the Germinal Vesicle in Arthropoda.f

—

Though the methyl-green and acetic acid solution recommended by
Mayzel and Strasburger usually produces a good nuclear stain, Dr.
V. Wielowiefski states that the nucleus of the germinal vesicle in
Arthropoda, and as he suspects in all animals, is absolutely, or
almost, unstainable even though the cell bo completely isolated in
order that the staining fluid may have certain access to the nucleus.

Only a few cell nuclei, e. g. the nuclei of nerve-cells and of Gre-
garinae, show this peculiarity.

Double Injections for Dissecting Purposes.J—Professor H. F.
Ofibom's method for double injections § was to fill the wlicde vascular
system with a thin coloured injection-mass. Wlien this has passed
through the capillaries and well filled the veins, there is forced into
the artery a ditferently coloured plaster mass which pushes the

Z< itschr. f. Wifls. Mikr., ii. (188.5) pp. 151-C.
t Biol. Ccntralbl., iv. (1881) [.p. .360-70.

X Amer. Natural., xix. (188.5) pp. .026-7.

§ Scf; lliiM .Joiirnal, iv. (1881; p. :{2.i.
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previously injected thin mass before it until the plaster has reached

the capillaries, where its onward movement is arrested. Prof. 0. P.

Hay uses the following method, based on the same principle.

A canula is fitted into the aorta of a cat, and a gelatin mass
coloured with carmine injected until it is seen to flow from the right

side of the heart ; then the tube conveying the red mass being detached,

a tube conveying a blue gelatin mass is slipped over the same canula,

and the pressure again applied. Into this blue mass had been mixed
thoroughly a quantity of starch, preferably from wheat. This starch-

bearing mass pushes the carmine mass before it until the starch-grains

enter the capillaries and effectually plug them up. The arteries are

thus left blue and the veins red, and so well is the work accomplished*

that a lens of considerable power must be used to discover any admix-
ture of the colours in the smallest vessels of thin membranes.

Double Injections for Histological Purposes.*—Prof. 0. P. Hay
refers to the usual method of producing a double injection of the

blood-vessels preparatory to making sections for the Microscope, by
injecting first a gelatin mass of one colour into the artery until the

increasing pressure gives notice that the mass is entering the capil-

laries, and immediately after to inject a differently coloured mass into

the vein. The injection being thus accomplished, one of two things,

it seems to him, is likely to happen ; either the vessels will not be
well filled, or the mass intended for one set of vessels will be driven

through into the other.

To avoid these accidents he has practised the method of filling

both sets of vessels at the same moment and under exactly the same
pressure. This pressure is kept low at the beginning, so that all the

arteries and veins shall be thoroughly filled before either mass begins

to enter the capillaries. Then as the pressure is increased the

differently coloured masses meet each other in the capillaries ; and
if the pressure on each is equal, the vessels may be filled as full

as compatible with safety, without danger of either colour being
driven from one set of vessels into the other. The desired pressure

is secured by allowing a stream of water from a hydrant or cistern to

flow into a tight vessel. As the water flows in, the air is forced out

through a rubber tube A (fig. 218) into the wide-mouthed bottle F,

whose tightly fitting cork gives passage to two other glass tubes.

These extend below just through the cork, and above connect respec-

tively with the rubber tubes C and D. Into the side of F near the

bottom is fitted another tube E, reaching to a height of ten inches or

more, open above, and graduated into inches. If preferred, this tube

may also pass through the cork, and extend down well into the mer-
cury with which F is partly filled. B is a bottle of suitable size in

which is contained a blue injection-mass for filling the veins, and R
a similar bottle containing a red mass for the arteries. The interiors

of these bottles are connected with the bottle F by the tubes D and C.

Each of the bottles B and E has a tube which, starting from near the

bottom, passes through the cork, and is, a little above this, bent at

* Amer. Natural., xix. (1885) pp. 527-9 (1 fig.).
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riglit angles. With these are connected the rubber tubes H and I.

When water is allowed to flow into the reservoir mentioned above,

the air is forced out through A into F, and thence along the tubes D
and C into B and E. As soon as the pressure in these bottles becomes
sufficiently great, the liquids which they contain will be driven out

Fig. 218.

through the tubes H and L. If there should be any obstacle to the

escape of these fluid masses, the pressure in all the vessels will rise

and be registered by the height of the mercury in E.

If now it is desired to inject, for instance, the kidney of a pig, a

canula made of a glass tube must be fitted securely into the renal

artery, and a similar one into the renal vein. The canulse must be

of such a size that the rubber tubes H and I will fit them well. Heat
the gelatin-masses in the bottles B and R to the proper temperature,

and keep them so heated until the injection has been finished. Special

care must be taken with the tubes H and I, to prevent the gelatin

passing through them from becoming frozen. Having clamped the

tube H, have an assistant turn on a small stream of water until the

gelatin begins to flow slowly from I. If the diameter of the canula is

not too small it may be held with the free end directed upward and
filled with gelatin allowed to drop from the mouth of I. Then slip I

over the canula. Unclamp the tube H, and when the gelatin from B
has begun to flow, slip it over the canula inserted in the vein. Then
increase the pressure gradually until it has reached as high a point

as experience has taught to be safe for the organ operated on.

By this apparatus double injections may easily be made of any
organs whose veins are not provided with valves. Triple injections

of the liver may be made by first injecting the hepatic artery with a

green mass until the wliole liver assumes a green tint, and afterwards

injecting the portal vein and the hepatic vein with red and blue as

above directed.
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Double-sided Slide.—Dr. C. V. Zenger suggests that for viewing
both sides of an object the slide should be pierced through in the

centre, and the aperture surrounded on the upper and under side by
countersunk rings for the cover-glasses to rest on, level with the

surfaces of the slide.

It is to be feared that this plan, though theoretically very perfect,

would be too difficult of execution to be practical, though Dr. Zenger
writes that " the feat of turning out the slides in their centre without
breaking numbers of them is not so difficult as it may seem, if they
are well centered and cemented to a cork plate fastened centrally to

avoid lateral irregular pressure." He adds, " Such a slide will do
extremely good service to the microscopist as well as to the biologist,

and amply repays the amount of labour spent on its construction."*

Dr. W. Krause has also suggested what appears to be a similar

arrangement.!

Uses of CoUodion.t—Mr. E. L. Mark gives an historical account
of the development of the use of collodion in histological technique.

The concentration of the collodion was rendered capable of varia-

tion by Merkel, through the use of celloidin dissolved in absolute

alcohol and ether in equal parts. Schiefferdecker has shown that by
dehydrating sections with 95 per cent, alcohol, and clarifying in oil

of origanum or bergamot, they can be mounted in balsam. In com-
bination with oil of cloves collodion can be used as a fixture for

sections in series, which can be stained after they have been arranged
and fixed on the slide.§ Gage

||
applies the collodion and oil of cloves

separately, first coating a number of slides with collodion, which is

poured on to one end of the slide and allowed to flow quickly over it

and back into the bottle, and then adding a wash of oil of cloves. In
order to remove any cloudiness that may arise in the collodion-film a

little oil of cloves is added to the balsam. The use of collodion to

prevent the crumbling of brittle sections originated with Mr. N, N.
Mason,ir who applied it by means of a fine brush, taking up a small
drop and placing it in the centre of the object, so as to allow it to

flow out on all sides. After being allowed to harden for a minute,
the section may be cut and placed on the slide with the film of
collodion underneath.

The following formulse are given for the preparation of celloidin

injection-masses.

A. Asphalt celloidin. 1. Pulverized asphalt placed in a well-closed

bottle of ether and allowed to remain 24 hours, with occasional

shaking.

2. The brown-coloured ether is turned ofi", and small pieces of

celloidin dissolved in it until the solution flows like a thick oil.

* See also this Journal, ante, p. 377.

t Internat. Monatsschr. f. Anat. u. Histol., i. (1884) p. 353.

X Amer. Natural., xix. (1885) pp. 626-8.

§ Arch. f. Mikr. Auat., xxii. (1883) p. 689.

II
Med. Student. Nov. 1883, p. 14.

^ Amer. Natural., 1880, p. 825.
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B. Vesuvin celloidin. 1. Make a saturated solution of vesuvin in

absolute alcohol.

2, Dissolve in this pieces of celloidin until the desired consistency

is reached.

C. Opaque ceUoidin. 1. Dissolve celloidin in absolute alcohol and
ether in equal parts.

2. Add vermilion or prussian blue.

Mounting in Cells with Canada Balsam.*—Mr. H. Sharp de-

scribes a method which obviates many of the difficulties usually

experienced.

A cell of paper or card of the requisite thickness is cemented on
the slide with gum, and a small piece cut away on opposite sides of

the ring.

The object (which has never been allowed to dry, but has been
transferred from the medium in which it was arranged, into strong

spirit and thence into oil of cajeput, into benzine and finally into tur-

pentine) is next placed in the centre of the cell with a single drop of

turpentine on it to keep it moist, and the cover-glass is put on the

gummed surface of the cell. When the gum has set and the cover is

quite firm a little benzine is taken up with a pipette and applied to

one of the openings cut in the card cell, when the benzine instantly

runs in and fills up the cell, and in a few minutes the card is thoroughly
soaked with it without any efiect on the gum. The benzine is then

all drawn away with blotting-paper, and balsam applied to one of the

openings. When the slide is gently warmed, this soon fills the cell

and shows freely at both openings. When the balsam is sufficiently

hardened the slide is put on the turntable and trimmed up, leaving a

ring of balsam. The final finishing touch is done by holding the

slide, cover side down, and giving it a circular sweep over a flame so

that the latter just touches the balsam ring all round for an instant,

leaving it as even and smooth as glass.

A great advantage of the method is claimed to be that when once
the cover is in its place and the gum has set there is not the least

danger of the cover shifting or the object being displaced when finish-

ing and cleaning the slide.

Monobromide of Naphthalin and Tribromide of Arsenic.

—

Dr. C. V. Zenger finds that a concentrated solution of tribromide of
arsenic in monobromide of naphthalin has a mean refractive index
of 1 • 72, nearly approaching the index of the tribromide itself (1 • 78).|

The author says that the " aspect of Diatomaceaj mounted in

this substance is simply surprising both as regards the crispness of
the images and the amount of light received from the more minute
details of the valves."

Mayer's Carbolic Acid Shellac. J
— Finding that clove oil and

creosote produce tine granulations wlien used in the ordinary shellac

method, Dr. P. Mayer has adopted a new method of dissolving the

• Journ. and Proc. Roy. Roc. N.S. Wulea, xvi. (1883) pp. 28G-8.

t Sco also this Journal, ante, p. 377.

i Amer. Ndtural., lix. (1885) p. 73.-J.
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shellac, by which an excellent fixative is obtained that never shows

any traces of granulation. The fixative is applied by a fine brush to

the cold slide.

Mayer prepares the solution in the following manner :

—

1. Dissolve one part of bleached shellac in five parts of absolute

alcohol.

2. Filter the solution and evaporate the alcohol on a water-bath.

A yellowish residue quite stiff when cold is thus obtained. If any
cloudiness arises during evaporation, the solution must be filtered

again.

3. Dissolve the shellac residue in pure carbolic acid on a water-

bath. A concentrated solution of carbolic acid is obtained by ex-

posing the crystals to the air until they dissolve, or by adding a small

amount of water (about 5 per cent.).

The quantity of acid should be sufficient to give a thickish liquid

when cold.

This fixative is painted on to the cold slide with a brush, at the

time of using. The sections are then put in place, and the slide left

in the oven of a water-bath for some minutes (10-15 minutes is found

sufficient). The carbolic acid is thus evaporated, leaving a perfectly

transparent stratum of shellac on the slide. The sections are next

freed from paraffin in the ordinary way and mounted in balsam.

This method is considered to be the best and simplest for fixing

stained sections.

The shellac can be dissolved directly in carbolic acid, but then

the fluid must stand a long time in order to become clear, as it can-

not be filtered. For this reason it is preferable to dissolve first in

alcohol.

[According to a note just received, Mayer now prepares the shellac

as follows :

—

The shellac is pulverized and heated with crystals of colourless

carbolic acid until it dissolves. In
filtering, the funnel should be
heated over a flame. It will filter

slowly but quite well. If it is too

thick, crystals of carbolic acid may
be added until the desired consis-

tency is reached.]

Slide - Boxes. — Messrs. Beck
have supplied us with one of the

most convenient slide-boxes that we
have yet met with, and very econo-

mical in price (8s. 9cZ.). It consists

of a cloth-covered pasteboard box
15 in. X 8^ in. X 3^ in. which con-

tains twelve trays of the form
shown in fig. 219, holding twenty-

four slides each (or 288 in all).

The bottom of the tray is divided into four parts by two cross-pieces,

and the slides are prevented from shifting by shutting down the two

Fig. 219.
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hinged frames (also of cardboard) which cover the ends of the slides

and keep them in place.

Chapman's Mould for Cells.*—This mould is a convenient im-

plement for making cells out of such plastic material as shellac,

sealing-wax, or paraffin. It consists of a cylindrical core, and a

removable collar concentric with it—both of brass. A rounded or

bevelled shoulder inside the collar shapes the top of the cell, and a

small shoulder on the core moulds a countersink suitable for the

reception of the cover-glass. As a single mould is intended for one

size and one depth of cell, several are necessary to an outfit.

Selection and Preparation of Objects for Photographing.!

—

^^•

G. M. Sternberg has found that success in making photo-micrographs

depends quite as much upon the selection of suitable objects and upon
their proper preparation with reference to photography, as upon the

optical apparatus used and the technical skill of the operator as a
microscopist and photographer, and he accordingly indicates the kind
of objects most suitable for making photo-micrographs, and the

methods of preparation which have given him the best results.

Micrococci require a high power for their detection. When
properly stained, they may be photographed with a good 1/10 in.

objective ; but a higher power is better. The author has obtained his

best results by the use of the 1/18 in. homogeneous-immersion
objective of Zeiss.

It is well to adopt a standard amplification for each class of
objects, so that they may be readily compared as to dimensions by a
simple inspection of the photo-micrographs made at different times and
places. The standard adopted by the writer for bacterial organisms
is 1000 diameters. A less amplification than this will not show the

smallest micrococci in a satisfactory manner, and a greater is not

necessary for a majority of the Bacteria. The method of mounting
bacterial organisms in general, for the purpose of photographing
them, is essentially to spread out a drop of the fluid containing them
upon a very thin and perfectly clean glass cover. This is allowed to

dry, and the bacteria are thus attached to the cover in a very thin

and tolerably uniform layer.

The aim of the operator in preparing unicellular organisms or

vegetable and animal tissues for photography should always be to

secure a single layer of cells ; for when the cells are piled upon each
other, those in the background are necessarily out of focus, and
interfere with the beauty of the picture.

Amcebce.—Especial attention is called by the author to the photo-

micrograph of an Amoeba from life, as it illustrates the fact that

transparent objects are the best suited for photography inasmuch as

they alone show interior details of structure in a satisfactory manner.
Transparent objects which have a difl'crent refractive index from

that of the medium in which they are placed, do not usually require

to be stained ; for the increased photographic contrast which is obtained

• Journ. N. York Micr. Soc, i. (1885) p. 188.

t ' Plioto-micrographs and how to make them,' 1883, f.p, 91 117.
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by staining destroys the natural appearance, and the picture no longer
conveys the idea that the object is transparent. It is consequently
brought nearer to the levql of a woodcut and to a certain extent loses

its value as a photo-micrograph.

Unicellular Algce.—These should be mounted for photography in
very shallow cells, made by turning a circle of white-zinc cement
upon a slide. Their colour and natural appearance will be preserved
in an aqueous medium, such as weak carbolic-acid water or camphor
water. Unfortunately, photography cannot reproduce the rich ruby
colour of ProtoGoccus nivalis, or the bright green of Protococcus viridis.

The deeply coloured protoplasm of the former arrests light entirely,

and we have in a positive print only a uniformly black mass with
circular outline, surrounded by another line representing the cell-wall,

to delineate the beautiful little ruby sphere with its more or less

granular contents. The green colour of P. viridis is better adapted
for photography.

Infusoria.—Many of the Infusoria may be successfully photo-
graphed, but it will be necessary to exercise great care in the
preparation of slides for this purpose. Generally but a single

individual should be in the field of view, and this should be a perfect

specimen ; for it is difficult to obtain fields containing several indi-

viduals all in the same plane, and in order to show cilia, flagella, and
interior details of structure, high powers and very careful focusing
will be required.

Occasionally a living Infusorian may be quiet long enough to

have its photograph taken ; but usually the Infusoria are in rapid
motion, and it will be necessary to arrest this motion by means of
some chemical agent fatal to their vitality. A weak solution of
iodine does this very effectually, and at the same time stains the
protoplasm a brownish colour. A ciliated Infusorian killed by adding
a drop of this solution (iodine 1 gr., potassic iodide 2 grs., water
100 grs.) to a drop of the fluid in which it is swimming, remains for

a time as if suddenly frozen, with its cilia rigid, and projecting like

rays, from the surface of the body. This is a favourable time for

photographing the creature, as, later, it is liable to undergo changes
which destroy the internal structure.

Another method is to place a drop of fluid containing the Infu-

soria in the centre of a clean glass slide, and to invert this over the

mouth of a bottle containing a 1 per cent solution of osmic acid. A
very brief time is sufficient to destroy the life of the Infusoria, which
may then be selected under a low power and transferred to a drop of

clean water. They must be mounted in the thinnest possible stratum

of fluid, otherwise they are likely to change position while the

exposure is being made.
As a general rule, transparent objects, like AmcebcB and the Infu-

soria generally, should be mounted in an aqueous medium for photo-

graphy, as this gives better photographic contrast than does a medium
having a higher index of refraction, such as glycerin.

Spores of Fungi.—The spores of many of the fungi are suitable

microscopic objects to photograph, and a photographic method could
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not fail to be of value to one especially interested in the study of the
fungi.

The deep brown colour of some of these spores, however, causes
them to arrest the actinic rays so completely that the photograph does
not show plainly the internal septa which are characteristic features

of certain species (Coniomycetes).

The spherical or oval spores of moulds and mildews (Penicillium,

Aspergillus, Botrytis, &c.,) are better adapted for photography than are
the more deeply coloured septate spores referred to. They may be
dusted upon the surface of a slide and photographed, dry, without the
use of a cover-glass, or they may be mounted in an aqueous medium,
or in glycerin, in a very shallow cell. The latter method gives the
best results.

To get rid of air-bubbles, which will give great trouble if the
attempt is made to introduce the spores at once into water or gly-
cerin, it is best first to wet them thoroughly with alcohol, and
before this has entirely evaporated, to place them in the medium
which has been selected.

A good plan is to place a drop of alcohol in the centre of a glass
slide, and to bring in contact with it a patch of mould in full fruit.

The spores will be detached upon contact with the alcohol, and will
sink to the bottom of the drop. By a little agitation of the slide they
will be distributed in a tolerably uniform layer upon the surface of the
glass. When they are nearly dry, in consequence of the evaporation
of the alcohol, this is replaced by a drop of distilled water, or of
glycerin, and the thin glass cover is applied. The superfluous fluid is

removed with blotting-paper (Swedish filtering-paper is the best), and
a circle of zinc cement may be turned around the edge of the glass to

prevent evaporation while the exposure is being made, or if the
intention is to preserve the preparation. A cu'cle of cement is not
used to support the margin of the glass cover, as the aim should be to

have as thin a stratum of fluid as possible, in order to prevent the
spores from floating about. It may be that mounting in glycerin-
jelly woTild be a good plan for the spores having some colour, and
this method would have the advantage of retaining them in position.

Scales.—The scales of Lepidoptera—butterflies and moths—are
suitable objects for photography. They may be mounted dry, and
extemporaneous preparations are quickly made by applying the wing
or body of a lepidopterous insect to the surface of a clean glass slide.

Blood-corpuscles.—The blood-corpuscles of man and the lower
animals are among the objects most suitable for photography. Com-
paratively high powers will bo required ; and, for purposes of
comparison as to dimensions, it is well to adopt a standard of ampli-
fication, say 1000 diameters. The author's best results have been
obtained with the 1/12 and 1/18 homogeneous-immersion objectives

of Zeiss.

The corpuscles are spread upon a thin glass cover in as uniform
a layer as possible, and are allowed to dry in situ. They do not
require staining, and are mounted, dry, over a circle of cement. The
simplest method of spreading them is to place a small drop of blood
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on one edge of a glass cover resting upon a smooth surface, and to

draw the end of a glass slide, held obliquely, across the face of the

cover. No pressure must be used, or the delicate corpuscles will be
crushed and distorted.

In selecting a field for photography, the aim should be to obtain

one in which the circular form of the red corpuscles is preserved, in

which they do not overlie each other, and in which one or more white

corpuscles are to be seen. Unfortunately, an ideal field is hard to

find, and the patience of the operator will often be sorely tried in the

effort to find one.

The white corpuscles being larger than the red, and spherical in

form, are very commonly drawn to the edge of the stain in the opera-

tion of spreading. Care must be taken that the blood-stain is quite

dry and the circle of cement upon which the cover is to be mounted
quite hard, before it is placed in position on the slide ; for moisture,

or chloroform from the cement, would injure the preparation.

A series of photo-micrographs of blood-corpuscles, made with a

standard amplification, would not only be interesting and instructive,

but might also be useful for reference, to those who are called upon

to examine blood-stains for the purpose of giving expert medico-legal

testimony.

The photographic method would also be useful for recording

differences in the form and appearance of blood-corpuscles due to

disease, if any constant peculiarities of this kind were associated with

particular diseases. But the Microscope does not reveal any such

peculiarities of a sufficiently definite character to justify the expecta-

tion, at one time extensively entertained, that its use, in the examina-

tion of the vital fluid, might prove of value in deciding questions of

diagnosis. Differences in the relative proportion of the white and

red corpuscles are, however, shown in a rough way, and the depth of

colour of the red corpuscles is indicated, to a certain extent, by the

photographic contrast with the ground; or, better still, with white

corpuscles in the same field. The presence of foreign elements

—

parasitic organisms—^is shown very satisfactorily in photographs
;

and if a sufficient power is used, their absence is rendered apparent

when there are none.

The method is therefore especially useful for recording facts of

this kind, as the observer is able to substantiate the truth of his state-

ments, positive or negative, by unimpeachable evidence, and at the

same time to show that his skill as a microscopist is sufficient to give

confidence in his ability to manipulate the higher powers with which

Bucb observations are necessarily made.

For example, the photo-micrograph of yellow-fever blood given by
the author, in which the amplification is nearly 1500, and in which

the white and red corpuscles are well defined, may be taken as

evidence that there were no parasites in the blood of the patient from

whom this specimen was obtained ; and a sufficient number of similar

photo-micrographs of blood from different patients, and drawn at

different stages of the disease in question, would prove the absence of

any foreign elements, demonstrable with the power used, from the
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blood of yellow fever. This has been demonstrated by the author

in the manner indicated for the disease in question.

Pollen-grains.—Not all of these objects which it would be most
desirable to photograph are suitable objects to be photographed by
transmitted light, for the reason that the bright yellow colour and
comparatively large size of some render them practically opaque.

Doubtless this difficulty in the case of pollen-grains, the deeply
coloured spores of fungi, &c., can be overcome by special methods of

preparation,—the use of decolorizing agents, mounting in media of

high refractive index, &c. The limits of the author's volume do not,

however, permit him to go very extensively into details with reference

to the preparation of objects, even if the technique were completely
worked out, which is far from being the case. The general state-

ment may be made, however, that objects which, in water, are not

sufficiently transparent for photography, should be mounted in media
having a higher refractive index, of which the most useful are
glycerin and Canada balsam.

Some pollen-grains swell up and the membranous envelope is

ruptured when they are immersed in water. For this reason, as well

as for that already given, glycerin is commonly a more suitable fluid

in which to mount them. When first placed in glycerin, the cell-

wall becomes collapsed from exosmosis of the watery contents ; but
after a time the natural form is recovered by endosmosis and the fluid

within and without is of the same density.

To prevent the trouble arising from the presence of air-bubbles,

which are apt to adhere tenaciously to the pollen-grains, it is best to

immerse them first in alcohol, as recommended for the spores of fungi.

A drop of alcohol is placed in the centre of a glass slide, and the ripe

anthers, held in slender forceps, are brought into contact with it ; the
pollen is detached, and falls to the bottom of the drop. A little

agitation of the slide causes it to be distributed in a stratum consist-

ing of a single layer of cells. When the alcohol is nearly evaporated,
a drop of glycerin is put in its place, the thin cover is applied, and
the superfluous fluid removed with bibulous paper.

Plant Hairs.—Some ingenuity will have to be exercised in pre-
paring objects of this kind for photography. Hairs that are closely
applied to the surface of the leaf may be photographed in situ by
mounting the epidermis, or by reflected light. Others will require to
be detached, and may be shaved off with a razor, and mounted in a
very shallow cell in water or in glycerin. It is always desirable to

obtain a field in which the objects do not overlie or cross each other
;

and with long plant hairs, like cotton, this is not an easy matter
unless they are carefully arranged one by one. A good plan both
for long plant hairs and animal hairs is to place several side by side
on a dry glass slide, fixing the ends to the edges of the slide with
sealing-wax. When they are adjusted in position the central portion
is wot with alcohol, then with water, and finally with glycerin, if it

is to be used. A thin glass cover is then applied.

Aninvd TIairs.—A scries of photo-micrographs of animal and
vegetable hairs would bo extremely interesting and instructive.
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Eeagents will often be required to show the structure of animal hairs,

which is not so simple as that of those from the vegetable kingdom.
The thickness of these hairs makes it desirable that photo-micro-
graphs should be made with low-power objectives, as these have the
greatest penetrating power. At the same time, good definition is

required to show the outlines of the imbricated cells in wool, for

example. Wool, ready dyed, of any shade required, is to be had
by picking out a little end of coloured worsted.

Sections of Vegetable Tissues.—Photo-micrographs are especially

well adapted as illustrations of vegetable histology ; and the ease

with which sections of vegetable tissues are made and mounted for

the purpose, as well as the beauty of the result, cannot fail to make
this one of the most popular applications of the art.

Sections—transverse, oblique, or longitudinal—are quickly made
with a sharp razor from the petioles of leaves ; from succulent stems,

like the new growth of asparagus, geranium, &c. ; from bulbous roots

and tubers ; from endogenous plants, such as canna, maize, &c. ; and
from recent sprouts on exogenous trees and shrubs. No section-cutter

is required for this purpose ; and every one engaged in work of this

kind should make himself an expert in free-hand section-cutting, as

many of the best photographs are made from extemporaneous pre-

parations.

The proportion of mounted preparations in animal and vegetable

histology to be found in every collection which are not suited for

photographing, will surprise one who attempts to save himself the

trouble of mounting his own specimens for the purpose.

The first requisite is a very thin section ; the second, a very clean

specimen, free from dirt or air-bubbles. To secure cleanliness, wash
the leaf or stem or tuber perfectly clean before commencing to make
sections, and place the sections in filtered water when they are made.
Use a very sharp instrument, and cover the face of the stem, or what-

ever it may be, with water or alcohol ; the razor also should be wet
before making each cut.

" Be extravagant in the number of sections cut, and select only
the best. The selected sections will often require soaking for a con-

siderable time in alcohol, to get rid of the air-bubbles. They are to be

mounted in water, solution of acetate of potash, glycerin, or Canada
balsam. A little experience will enable the operator to judge
whether a section, examined under the Microscope in water, requires

a medium of higher refractive index in order to render it more trans-

parent. Cells in which the cellulose envelope is comparatively thin,

as in the pith of exogenous stems, the epidermis of thin-leaved

plants, &c., will show better in water. Thin longitudinal shavings

of the wood of the Coniferse—pine, cedar, &c.—may be mounted in

glycerin, after being soaked in alcohol to remove air from the cells.

Of course water and glycerin may be mixed in any proportion

which seems desirable, to secure a refractive index between the two
;

and it may be that the addition of chloride of cadmium, or chloral

hydrate, to glycerin, for the purpose of obtaining a fluid of still

higher refractive index, would in certain cases give still better results."
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" There is ample room for experiment and improvement of the

technique, and the author can commend this fascinating art to those

who have patience and are fond of overcoming difficulties, as one

well worthy of occupying their leisure time. Moreover, the know-
ledge of histology gained in searching for suitable objects to photo-

graph will be of a practical kind, like the knowledge of anatomy
gained in the dissecting-room, and the time expended in this way
will not be lost."

Diatoms are especially well adapted for photo-micrography.

When a considerable number are arranged upon a single slide, it is

impossible to make satisfactory photographs of all at one exposure,

as the focal adjustment and time of exposure which would be best for

one is not the best for others. In this case the aim should be to get

the best average result.

The photographic method is well adapted for the illustration of

a work upon the Diatomacese ; but as a matter of economy it would be

necessary to arrange several species upon a single plate. The best

results would be obtained by making a separate negative for each

diatom. These might be made with an amplification considerably

above that admissible in the published work, and afterwards reduced

to the proper size. For this purpose, silver prints of imiform tone

should be made, and the diatoms should be cut out and pasted on

a large white sheet of cardboard. A reduced negative should then

be made from this, from which the gelatine plate used in heliotype

printing could be prepared.

Another method would be for an expert to mount selected diatoms

for each plate, with special reference to uniformity as to amplifica-

tion and exposure required.

When a number of negatives are used to make up a single plate,

these should have as nearly as possible the same tone-jDrinting quality,

and they will require to be skilfully cut for the purpose.

Diatoms should be mounted in balsam for photography, and the

amateur will do well to obtain a slide of arranged diatoms by a

skilled preparer.

Insects.—Small insects which are not too deeply coloured,

mounted in balsam, are very good objects to photograph with low

powers. The wings, tracheal tubes, feet, antennse, &c., may also be

photographed with higher powers. The suggestion is made that

photo-micrographs of the larger insects might bo made by reflected

light with a lens of comparatively long focus but good defining power,

and that the enlargement might be made from the first negative, in

which the image should be even less than the natural size of the object.

Dolley's Technology of Bacteria Investigation.*—This work is

divided into three parts : (a) General Directions, (h) Special Methods
of Investigation, and (c) Formulary. Under the first we have the

• Dolley, C. S., 'The Technology of Bacteria Investigation ; explicit directions

for the study of JJaoteria, their culture, staining, mounting, &c., according to the
mcthrxis employe*! by the most eminent investigators.' xii. and 2G3 i)p., I'imo,

Ik>bton. 1885.

Ser. 2.—Vol. V. 3 O
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study of microscopical preparations, both living and stained, by means
of photography, by culture experiments, inoculation, and biological

analysis. Following each topic is the literature pertaining to it. The
second part treats of the special methods used by different investigators

in studying anthrax, cholera, glanders, hog cholera, hydrophobia,

leprosy, malaria, septicaemia, syphilis, tuberculosis, typhoid fever,

diphtheria, erysipelas, yellow fever, &c,, each being followed by the

literature of the subject. The third part contains forty-six formulae

for the preparation of stains, reagents, culture media, &c.

The descriptions are short and sometimes quite inadequate ; there

are no illustrations, which in many instances would be as valuable as

descriptions ; the work is evidently compiled from literature alone

without that fulness of detail which the author could only give from

personal knowledge of the manipulations ; there is no index.*

Discrimination of Butter and its Substitutes.!—Dr. T. Taylor,

microscopist of the Department of Agriculture (U.S.A.), records some
discoveries he has recently made while experimenting with butters

and the various forms of butterine and oleomargarine. He first boiled

a number of samples of pure butter for the purpose of crystallizing

their fatty acids. After a lapse of twenty-four hours, during which

time they were laid away in a cool place to crystallize, on placing

small portions of each under the Microscope, using cotton-seed oil as

a mounting medium, he discovered that the crystals of pure butter

were sometimes globular and sometimes ellipsoidal in shape, and on
turning the polarizer so as to cross the analyser there appeared on

each a well-defined cross, having equal arms, like that known as the

St. Andrew's cross, and that on rotation of the polarizer the cross

rotated in like manner. He found also that the crystals of butterine

and of oleomargarine, beef and swine fats, are of stellar forms, and
differ from each other. These do not exhibit the cross spoken of in

the case of true butter, and do not follow the rotation of the

polarizer. In this way butters may be distinguished from oleo-

margarine made of beef or swine fats.

Dr. Taylor states that only in fresh butter has he been able to

detect the cross in perfect form, and that in butter that has been kept

for some time, or butter of inferior quality, when boiled and viewed

under the polarizer, the crystals present a rosette form, generally

four-lobed, and these rotate on the turning of the polarizer as do those

in fresh butter—conditions not observed in any other fatty bodies,

animal or vegetable.

In connection with Dr. Taylor's non-microscopic test,J Mr. J. B.

* Bot. Gazette, s. (1885) p. 315.

t Amer. Mon. Micr. Joum., vi. (1885) p. 115. Cf. alao this Journal, ante,

p. 356.

X See this Journal, ante, p. 357. " The test is a very simple one. If a few

drops of sulphuric acid be combined with a small quantity of pure butter, the

butter will assume first an opaque whitisli-yellow colour, and after the lapse of

about ten minutes it will change to a brick red. Oleomargarine made of beef

fat when treated in the same manner, clianges at first to a clear amber, and after

a lapse of about twenty minutes to a deep crimson."
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Betts describes * Lis examination of samples of butter, in all of which
some other fat was present.

Microscopical Observations on the Constituents of Clouds-f

—

Herr E. Assmann during a stay of three weeks on the Brocken in

November 1884, made some microscopical observations on the con-
stituent elements of clouds, which has furnished for the first time a
number of what he considers to be exhaustive and reliable facts on the

subject.

On 3rd November at sunrise the Brocken was completely enveloped
in cloud, the weather having been very warm, and the mountain clear

for several days previously. The higher cloud-line sank however
rapidly, and at 7 . 30 Herr Assmann's body was completely enveloped in

thick clouds while his head was above them. The surface of this sea of
cloud was kept tolerably even by a gentle south wind, portions rising

to the height of some metres were driven slowly by the wind. A
quarter of an hour later the boundary of the cloud had sunk low
enough to leave the highest summit of the Brocken uncovered. This
state of things continued throughout the day and the cloud-line
remained 5 metres below the summit.

The Microscope was placed on a rock, a carefully cleaned glass

slide used, and observations with direct illumination made with a
power of 200. After some time a cloud rose and covered the summit
for a space of two metres. Three or four small drops fell on the
glass, but evaporated immediately. Others soon appeared, and these
it was possible to observe for some time, as the glass had gradually
assumed the temperature of the air. Careful measurements, which
were considerably facilitated by the use of oblique illumination, gave
the following results :

—
The smallest drops of water observed had a diameter of • 014 mm.

when spread out on the glass slide. This was the usual size as
long as the observations were made near the upper cloud-line ; none
were found larger than 0-018 mm. Ten metres lower down the
smallest drops were much more rarely found, the predominating size

being • 02 mm. ; the clouds were here thick and the sunlight remark-
ably diminished. Another observation made 20 metres lower down
showed a complete disappearance of the smallest drops. Besides those
of 0"02 mm. in diameter, many others were observed of 0*03 mm.
After a further descent of 50 metres the lower cloud-line was reached,
and here the drops found were of the largest diameter observed, being

• 035 mni. In ascending to the former points of observation which
had been previously visited, Herr Assmann found generally somewhat
larger drops than in descending : at the highest point, however, the
smallest drops again predominated. The upper cloud-line did not
alter one metre in lieight during the two hours that the observations
lasted. The ratio between the height and the diameter of the small
drops was calculated by the author at 1 : 12 to 1:8.

* Micr. Bulletin (Qucf-n'H), ii. (188.5) pp. 23-4.

t Mf;t<.-orolo;r. Ztitaclir.. ii. (Is8.'5) p. 41. Sec Natiirfyrsclicr, xviii. (1885)
pp. l2'J-:',().

3 2
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Herr Assmann took the opportunity, with a power of 400, to test

Aitken's theory as to the condensation of the vapour in the air to

solid particles. The smallest drops evaporated slowly in from 10 to

15 seconds under the Microscope, without leaving the slightest trace

of any residue. A particle of the size of • 005 mm. could not have

escaped observation under the favourable conditions of light and

during the many hundred separate observations.

At 2 o'clock the wind veered from W. to N.W. and became cooler,

the air being 1° colder, the relative dampness greater, and the clouds

higher and thicker. Under the Microscope large drops of a diameter

of • 04 mm. were almost exclusively to be observed, and they lay so

close that the entire field of view was covered with water. At
3 o'clock a fine rain fell.

In a subsequent ascent of the Brocken on 31st December, under-

taken for the purpose of studying the formation of hoar-frost,

Herr Assmann fixed his Microscope by allowing it to freeze to a

lump of ice, attached a fine woollen hair to the glass slide, and soon

saw very small drops of water fall on the glass, when the summit was

quite hidden by clouds. These drops were all liquid in spite of the

temperature being at — 10° C. and they evaporated comparatively

quickly. The smallest forms predominated. Not a single crystal of

ice or snowflake was visible among the drops of water. Small drops

that did not evaporate in 5-10 seconds froze to ice of the same size.

These were entirely transparent and devoid of air.

Micro-cliemical Test for Brucin and Stryclmiii.*—Dr. O. Lindt

has examined the seeds of Strychnos nux-vomica and Strychnos ignatii

micro-chemically for the above alkaloids. Nitric acid and Erdmann's

reagent cannot be employed for detecting brucin, as the former

gives the xanthroproteic acid reaction, and the latter the sugar-albumin

reaction. If, however, the section to be examined is first treated with

light petroleum to remove the fat, and a mixture of selenie and nitric

acids is afterwards added, the cell-walls assume a bright red colour

which gradually changes to orange, and then to yellow, whilst the

parts containing no brucin remain uncoloured. In order to detect

strychnin, the fat, grape-sugar, and brucin are removed by macera-

tion with light petroleum and with absolute alcohol, and then a solu-

tion of cerium sulphate in sulphuric acid is added ; this produces a

violet-blue coloration in the cell-walls, and afterwards a red coloration

inside the cells.

Micro-chemical Examination of Minerals.!—If in a section a

mineral has been found which cannot be recognized by its optical

properties, morphological aspect, cleavage, &c.. Dr. A. Wichmann
recommends that the cover-glass should be removed, and the vfhole

slide together with the section smeared over with a thin fluid solution

of Canada balsam in ether by means of a soft brush. If it is not put on

too thickly, it is sufficiently dry in a few hours for further treatment.

The mineral to be examined is laid bare with a strong needle, or the

* Zeitschr. f. Wiss. Mikr,, i. (1884) pp. 237-40.

t Ibid., pp. 417-9.
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point of a knife, and a drop of the acid, wliicli is to be applied, placed

on it. In tlie application of hydrocbloric acid Wichmann allows it

to dry, redissolves in another drop, and brings the solution by means
of a capillary pipette or platinum sjjatula to a part of the slide away
from the region of the section. If one is dealing with fluo-silicic

acid, the drop is removed with a jilatiuum spatula as soon as it has
half di'ied. In this case it is judicious to hasten the decomposition
by previously adding a drop of watery fluoric acid.

For dealing with isolated particles of a mineral in a powder, it is

best to cover a carefully cleaned slide with the balsam in ether, and
before it has dried sprinkle a small quantity of the powder on it, so

that the particles adhere to it. The balsam is allowed to dry, and
one then searches for the granules of the mineral under the Micro-
scope, and covers over all the others with more balsam solution. The
granules thus isolated can be treated in the usual way.

Isolating Minerals in Sections for Micro-chemical Examina-
tion.*—Dr. A, Strong uses cover-glasses which are prepared by dipping
them into melted wax, and, when this is cold, making an opening
(1/2-1 mm,) with a pin in the middle of the wax. The spot so laid

bare is covered with a drop of concentrated hydrofluoric acid, until

it is perforated, and the remaining wax is then removed. To examine
a given mineral chemically, one side of the perforated cover-glass is

covered round the opening with a thin layer of heated Canada balsam,
and this side is, when the balsam has set, laid on the section in such
a way that the opening is over the mineral to be tested. By means
of a heated wire the balsam is melted. The opening thus filled with
balsam is made free by a brush dij)ped in alcohol, and test solutions

can be applied to the mineral. By warming the slide, the cover-glass

can be lifted off, and the various reactions studied on it.

The Microscope in Geology.f—Mr. G. H. Williams, in an article

on this subject, recurs to what we have before commented on, viz. the
comparatively limited appreciation among Englishmen of the micro-
scopic study of rock-sections. Ho refers to what he terms the " sur-

prising fact that the appreciation of it among English-speaking people
has been so slow, that not one reliable text-book on the subject of
petrography exists in the language of the man who gave the first

impulse to its modern development," forgetting, however, Mr. Rutlcy's
' Study of Rocks.'

He also points out that " heretofore microscopical petrography has
been essentially a branch of mineralogy, but its future certainly lies

in the far wider sphere of geology. The mere laboratory study of
isolated rock specimens, which has served so good a purpose in the
perfecting of delicate and accurate methods, no longer jiosscsscs any
significance, now that these arc so tlioroughly developed. What in

Germany has been secured by years of patient labour may now be
learned in a comparatively short time. Geologists have only to know
and realize its application to their field of work in order to eagerly

• Bcr. OborhcBB. Goscll. f. Naliu-. u. Iloilk., xxii. (1883) i>. 2G().

t Science, v. (1885) pp. 190-1.
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avail themselves of such an important aid. The use of the Microscope
alone will in future produce but little that is new ; but its possibilities

in geology, when intelligently employed in connection with the most
detailed and careful field-work—the necessity of which has been
increased, not diminished, by its introduction—cannot be easily over-

rated.

What pal8Bontology has done for the fossiliferous deposits, this,

and even more, the Microscope must do for the crystalline rocks.

The less altered forms of igneous masses have thus far been almost
exclusively studied ; and, although they still have much to teach us,

it is not by their investigation that the Microscope is destined to

yield its greatest assistance to geology. The changes, structural and
chemical, which go on in rocks after they are first formed, leave

behind them more or less distinct traces which it is the special pro-

vince of the Microscope to follow out and interpret. ... It is by
dealing with such problems as Lessen, Renard, and Lehmann in

Europe, and Wadsworth in this country [U.S.A.] have especially

pointed out that the Microscope in geology can in future render its

best service. The manner in which this can be accomplished is by
the patient following, step by step, of unchanged rocks into their most
completely altered equivalents, and carefully comparing the condition

of each constituent at every point. In this manner the succession of

changes which they undergo may be as completely worked out as

though we could see the process actually going on before our eyes.

. . . What is especially to be desired are detailed studies of many
small areas where the same rock, whether eruptive or sedimentary,

can be traced from its original form to its more altered state and a

comparison of the results obtained in each. This Lessen has recently

attempted for the southern Hartz, and has thereby indicated what is

perhaps the most promising field for microscopic work in geology."

Application of the Microscope to Practical Mineralogical
Questions.*—In examining an argentiferous mineral which was found
in Wales, and known there as " blue stone," it became desirable to

determine whether the mineral was a definite double sulphide of lead

and zinc, or whether it was a fine mechanical mixture of the two well-

known minerals galena and blende. Prof. Tichborne found that on
gradually powdering the mineral and examining it from time to time

under the Microscope, a point was at length reached when half the

particles became transparent and transmitted light, whilst no amount
of powdering would render the other particles transparent. To try

such an experiment it was necessary to view with very strong trans-

mitted light (a 1/2 in. object-glass) and to cut off all reflected light.

From this experiment he came to the conclusion that the mineral was
an intimate mixture of fine crystals of blende and galena, the blende

being the transparent particles and the galena the opaque. Although
both these minerals possess a certain degree of metallic lustre, galena

is one of the most perfectly opaque substances known, whilst blende

in very thin layers is perfectly transparent.

* Ann. and Mag. Nat. Hist., xvi. (1885) p. 145.
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Microscopical Examination of Volcanic Ash from Krakatoa.*

—

Mr. J. Joly in preparing this dust for the Microscope found that mere
shaking up with water, and pouring off before complete settlement,

served only to remove the lighter fragments of pumice, and that com-

plete separation was only readily effected by the following method :

—

Into a glass tube 1 m. long and about 4 cm. in diameter, closed at

one end and filled with water to the brim, the partially cleansed dust

is introduced and allowed to settle, A strip of glass is now pressed

on the open end, and the whole rapidly inverted into a shallow dish

containing water. The denser particles descending most rapidly

through the column of water in the tube, reach the dish first. When
the more slowly moving particles are observed to have nearly attained

the dish, a movement of the tube to one side effects the desired

separation.

The author found that the constituents of the ash presented under

the Microscope a spectacle of the most extreme interest and beauty,

especially with polarized light.

Examination of Potable Waters.f— The method recommended
by Herr J. W. Gunning for the chemical examination of water consists

in adding to a litre of the water enough ferric chloride to corresi^ond

with about 5 mgrms. of iron. The ferric chloride should be as

nearly neutral as possible. Under these conditions, ammonia, nitrites

and nitrates are left in solution, whilst other nitrogenous substances

are carried down with the precipitate of ferric hydroxide. By heat-

ing this with soda-lime the nitrogen of these compounds is obtained

as ammonia. By this treatment cloudy water is completely clarified

and yellow moor-water decolorized. The process has been applied

with success on a large scale in Holland for the purification of drinking-

water, especially during diarrhoea and cholera epidemics.

In the bacteriological examination of water, the author prefers to

develope a pjure culture in a liquid medium rather than in the solid

medium recommended by Koch. The water to be tested is mixed
with a clear sterilized yeast decoction. By sterilizing this again,

certain bacteria arc either killed or rendered inactive, while the others

from their superior vitality survive and develope. By a process of pro-

gressive sterilization, beginning at low temperatures and gradually

ascending, pure cultures are obtained.

Removal of Micro-organisms from Water.;}:—Dr. P. F. Frank-
land has investigated the efficiency, as regards the removal of micro-
organisms, of methods of water-pixrification depending upon (a) fil-

tration
; (6) agitation with solid particles

;
(c) subsidence, and (d)

chemical precipitation (Clark's process). The mctliod of investigation

consisted in determining the number of organisms present in a given
volume of the water before and after treatment, the determinations
being made by Koch's process of gelatin-culture on glass plates.

• Scieiitif. Troc. R. DuLlin Soc, iv. (1885) pp. 291-9 (2 1)1h.).

t Ch<m. Ceiitr., 1881, pp. 151-2. Heo Joiun. Cliem. ISoc.—Abatr., xlviii.

(laHro p. 841.

X I'roc. Roy. Soc, xxxviiL (1885) pp. 379-93,
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The filtering materials were greensand, silver sand, powdered
glass, brickdust, coke, animal charcoal, and spongy iron. These
materials were all used in the same state of division, being made to

pass through a sieve of 40 meshes to the inch. Columns 6 in. in

height were used.

It was found that only greensand, coke, animal charcoal, and
spongy iron wholly removed the micro-organisms from water filtering

through them, and this power was in every case lost after the filters

had been in operation for one month. With the exception of the

animal charcoal, however, all these substances, even after being in

action for one month, continued to remove a very considerable pro-

portion of the organisms present in the unfiltered water, and in this

respect coke and spongy iron occupy the first place.

The results obtained by agitating water with various solid materials

show that a very great reduction in the number of suspended organisms

may be accomplished by this mode of treatment, and the complete

removal of all organisms by agitation with coke is especially worthy
of notice.

Again, the results obtained with Clark's process show that we
possess in this simple and useful mode of treating water a means of

greatly reducing the number of suspended organisms.

Thus, although the production in large quantities of sterilized

potable water is a matter of great difficulty, involving the continual

renewal of filtering materials, there are numerous and simple methods
of treatment which secure a large reduction in the number of

organisms present in water.

Any, J. E.—The Microscopic Study of Bocks. VII., VIII. Petrographical
Demonstrations.

Illus. Sci. Monthly, III. (1885) pp. 227-9 (1 fig.), 259-62 (1 fig.).

Bacillus tuberculosis, modified method of staining.

[The method which, according to the ' Deutsche Militar - Aertzliche
Zeitung,' is taught the medical officers of the army. Also Baumgarten's
method.]

The Microscope, V. (1885) pp. 189-90.
from Western Medical Review.

Beckwith, E. F.—Some observations on the Distribution and Termination of
Nerves in the Human Lungs.

[Methods. Supra, p. 894.]

The Microscope, V. (1885) pp. 148-52 (3 figs.).

Bizzozero, G.—Manuel de Microscopic clinique, Microscopie legale, Chimie
clinique, Technique, Bacterioscopie. (Manual of clinical microscopy, legal
microscopy, clinical chemistry, technique, bacteriology.)

2ad French edition, translated by C. Firket.
xviii. and 568 pp., 7 pis. and 103 figs., 8vo, Bruxelles, 1885.

Chapman's Mould for Microscopical Cells. [Supra, p. 911.]
Journ. N. York Micr. Soc, I. (1885) p. 188.

Cole' s (A. 0.) Studies in Microscopical Science. (Parts VII. and VIII., pp. 25-8,
29-32.)

Sect. I. The Structure of Antheridia in Polytrichum. Plate VII. Antheridia
and Sporogouium of a Moss.—Non-sexual organs of reproduction in
Vascular Cryptogams. Plate VIII. V. S. of Sorus of Soolopendrium. x 75.

Sect. II. Kespiratory Organs. Plate VII. Gill of Anodon. V. T. Sec. with
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glochidia in situ, x 75. Plate VIII. Structure of Gills of Lamelli-
branchs (after Holman Peck).

See. III. Phtliisis. Pulmonary Consumption. Brown induratiun of the
Lung. Plate VII. Phtliisis. x 185. Plate VIII. Lung (Brown In-

duration). X 36.

Sect. IV. The Frog. Plate VII. Mouth of Tadpole. X 70. Plate VIII.
Tracheae of Silkworm (^Bomhyx mori). x 46.

Cox, C. F.—Hard-rubber Cells.

[Made from hard-rubber tubes about 1 ft. long, and of the exact sizes

necessary, when made into rings, to take 1/2 in., 5/8 in. and 3/4 in.

cover-glass. By means of a turning lathe the tubes may be easily and
evenly cut into cells of any desired depth.]

Journ. N. York Micr. Soc, I. (1885) p. 188.

Davis, J. J.—A Simple Cover-compressor.
[" Divide a small cork transversely and cut a notch in one end of one of the

pieces. Pass an ordinary stationer's rubber elastic ring over the end of the
elide ; put the piece of cork under it, the riug resting in the notch ; then
draw it along imtil the under side of the ring will rest under the point to

which the pressure is to be applied, then lower the cork on the cover.

If more pressure is desired a second ring may be placed over the first.

Pieces of cork of different lengths give more or less pressure, and those of

different diameters apply it over more or less space. The slides can be
laid away side by side."]

The Microscope, V. (1885) p. 86.

Day, E. G.—Hints on Microscopical Mounting.
[Wax cells (readily made by using a pair of dividers). White zinc cement

excellent for shallow cells. Fungus growths prevented by carbolic acid.

Cleaning cover-glasses with nitric acid.]

Joum. N. Fork Micr. Soc, I. (1885) pp. 190-1.

Debes, E.—Die Herstellung von Diatomaceen Danerpraparaten. (Making
permanent preparations of diatoms.) \_Supra, p. 898.]

Hedwigia, XXIV. (1885) pp. 151-66, 171-2.

DoLLEY, C. S.—The Technology of Bacteria Investigation: explicit directions

for the study of Bacteria, their culture, staining, mounting, &c., according to

the methods employed by the most eminent investigators. \_Supra, p. 917.]

xii. and 263 pp., 12mo, Boston, 1885.

Dbapek, E. T.—Graphic Microscopy. XX. Small Brittle Star-fish. XXI.
Group of Foraminifera.

Sci.-Gossip, 1885, pp. 169-70 (1 pi.), 193-4 (1 pi.).

Etebnod, a.—Le Microtome a triple pince. (The microtome with triple

pincers.) \_Supra, p. 900.]

Journ. do Microgr., IX. (1885) pp. 264-7.

Ewell, M. D.—Measurement of Blood-corpuscles. \_Post.']

Anier. Man. Micr. Journ., VI. (1885) pp. 150-1.

The Microscope, V. (1885) pp. 183-6, from Chicago Legal News.

Firket, C.—See Bizzozero, G.

Fbankland, p. F.—The Eemoval of Micro-organisms from water.
[Supra, p. 923.] Jroc. Uo>j. Soc , XXXVIII. (1885) pp. 379-93.

Gage, S. H.—The Limitation and Value of Histological Investigation.

[Abstract of address to the section of Histology and Microscopy of the
Amcr. Assoc. Adv. Sci.]

Science, VI. (1885) pp. 226-7, 228.

G I E B K E, H.—Farberei zu mikroskopischen Zwecken. (Staining for microscojjical

purposes.) {Concld.) \_Supra, p. 901.]

Zeitschr.f. Wiss. Mikr., II. (1885) pp. 164-221.

Otcrke, If.—Staining Tissues in Microscopy. III., IV.

[Tranal. by I'rof. W. II. Seaman from ' Zeitwchr. f. Wiss. Mikr.']

Aiaer. Mon. Micr. Journ., VI. (1885) pp. 131-3, 152-6.

Go WEN, F. 11.—Improved Microtome. [Supra, \). 899.]

Amcr. JUon. Micr. Journ., IV. (1885) i)p. 15-6.



926 SUMMARY OF GUBRBNT RESEARCHES RELATING TO

Haacke, W.—^Ueber die Conservation der Medusen. (On the preservation of

Medusffi.) IFost] Zool. Ameig., VIII. (1885) pp. 515-6,

Haushofee, K.—Beitrage zur Mikroskopisch-Chemischen Analyse. (Contri-

butions to Microscopical-Chemical Analysis.)

[_Fost. A small filtering apparatus is also described and figured.]

SB. E. Bayer. Akad. Wiss. Munchen, 1885, pp. 206-26 (1 fig.).

[Hitchcock, E.]—Prof. H. L. Smith's New Mounting Medium.
[Defence of Prof. Smith for not having published the formula. " We are

not at present authorized by Prof. Smith to make any statement con-

cerning this matter, but from what we know, and have learned from
conversation with Prof. Smith some time ago, we are assured that there

are excellent reasons why the composition is still withheld from the
public."]

Amer. Mon. Micr. Journ., VI. (1885) p. 157.

„ „ Microsoopical Exhibitions.

[Reply to a correspondent who insists that the " general public does not

want to be instructed as much as it wants to be amused." " Before we
reach a conclusion so uncomplimentary to the intelligence of the public

as that of our correspondent, we shoiild at least try the experiment of

making interesting to the mind objects not specially attractive to the

eye. The experiment has yet to be systematically tried. The criticism

to be made upon our exhibitions generally is that they are mere displays

of fine objects, and those who look at them are not able to learn what
they are. Even the wing-case of the diamond-beetle gains in interest by
a few words of explanation, especially if the scales of a butterfly's wing
are shown beside it and their relation to it briefly stated."]

Amer. Mon. Micr. Journ., VI. (1885) pp. 158-9, 160,

HoTLE, W. E.—Preserving Eggs of Cephalopoda, and Preparing Blastoderms,

[Post.']

Nature, XXXII. (1885) p. 506 (Report to British Association).

James, F. L.—Arrangement ofWork-table.

[Brief suggestions for the places of instruments, &c., " so that no time is lost

in putting the hand directly upon the desired instrument or object."]

The Microscope, V. (1885) pp. 190-1, from National Druggist.

„ „ Elementary Microscopical Technology.

[Bell's Cement. Seller's Cement. Casein Cement. Marine Glue. Chrome
Cement.]

Micr. Bulletin (Queen's), II. (1885) pp. 25-6, from National Druggist.

J u LIEN, A. A.—The Sealed Flasks of Crystal.

[Fluid-cavities in quartz. Directions for preparing the material and for

examination under the Microscope. Detection of the chemical nature of

the contained liquids and gases

—

post. Immersion warm stage^pos^
—&c.]

Journ. N. York Micr. Soc, I. (1885) pp. 129-44.

KiJKENTHAL, W.

—

^Dio mikroskopische Technik im zoologischen Praktikum,

(Microscopical technique in practical zoology.)

37 pp. and 3 figs., 12mo, Jena, 1885.

Lang TON, W.—Thoma's Microtome. Its practical and theoretical advantages.

Trans, and Ann. Sep. Manchester Micr. Soc, 1884-5, pp. 29-31.

Latham, V. A.—The Anatomy of the Cockroach.

[Directions for bleaching and mounting wing, gizzard, eyes, &c.]

Sci.-Gossip, 1885, pp. 210-1,

Lendeneeld, R. t.—The method of Section-cutting, with some improvements.

IPost.] Proc. Linn. Soc. N. S. Wales, X. (1885) pp. 23-4,

Leuokhaet, E.—^MittheUung.

[In praise of the preservative methods in use at the Naples Zoological

Station; the skill of Salvatore in preserving with all their natural

appearances such delicate creatures as Siphonophora having conferred a

gi-eat boon upon working zoologists by rendering it possible to study

these creatures in a museum as well as when living in the sea.]

Zool. Anzeig., VIII. (1885) p. 333.
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List, J. H.—Zur Farbeteclinik, (On staining methods.) [Supra, Tp. 902.']

Zcitschr. f. Wiss. Mikr., II. (1885) pp. 145-50.

„ „ Zur Anwendung des Anilingriins. (On the use of anilin green.)
With remarks by P. Schieffeidecker. [_Su/ira, p. 903.]

Zeitschr.f. Wiss. Mikr., II. (1885) pp. 222-4.
MiNOT, C. S.—Some histological methods.

[Miiller's fluid.—Beale's carmine.—Eosin in alcohol.—Imbedding in cel-

loidin, post.—Dripping apparatus^for cutting under alcohol, supra, p. 900.
—Benzole.—Balsam.—Alcohol.—Oil.—Paraffin.—Picric acid carmine.]

Amer. Natural., XIX. (1885) pp. 828-30 (I fig.), 916-7 (I fig.).

MoLLEB, J.—^Die Mikroskopie der Cerealien. (The microscopy of cereals.)

[^Post.'] Phanmtceiit. Centralhulle f. Deutschland, 1884, Nos. 44-8.

Nachteieb, H. F.—A new Water-bath. \_Post.']

Amer. Natural, XIX, (1885) pp. 917-9 (3 figs.).

OsBORX, H. F.—A simple method of injecting the arteries and veins in small
animals. \_Post.'] Amer. Natural., XIX. (1885) pp. 920-1 (1 fig.).

Queen's (J. W. & Co.) Prepared Diatoms in fluid ready for mounting.
["Recognizing the fact that the mounting of diatom-slides from the dry

material is not always satisfactory (to put it mildly), we are now pre-
pared to offer something better, consisting of eight gatherings thoroughly
cleaned and put up in equal parts of alcohol and distilled water (in
homceopathic vials). They are of the right density or proportion for
mounting, and as they have never been dried since cleaning they will not
exhibit that annoying tendency to cling together in masses when dried
on the slide or cover."]

Micr. Bulletin (Queen's), II. (1885) p. 29.
PoMMER, G.—Ueher Methoden, welche zum Studium der Ablagerungsverhalt-

nisse der Knochensalze und zum Nachweise kalkloser Knochenpartieen
brauchbar sind.

ISupjro, p. 905.] Zeitschr.f. Wiss. Mikr., II. (1885) pp. 151-6.

Ryder, J. A.—A cheap Bell-glass for the Laboratory table. \_Post.']

Amer. Natural., XIX. (1885) p. 920.
Sachs, J.—Preparing leaves to show starch-grains. [Post.^

Amer. Mon. Micr. Jown., VI. (1885) p. 178.

Savastano, L.—Tecnica microscopica vegetale. Trattamento delle gemme
fiorali di agrumi con I'acido picrico.

[Microscopical technique of plants. Treatment of the flower-buds of
Aurantiacese with picric acid.]

Bivista Hal. Sci. Naiurali, I. (1885) p. vii.

S CHAFER, E. A.—The Essentials of Histology, descriptive and practical, for
the u.se of students.

[Each of the forty-two lessons commences with a short statement of methods
for the microscopic examination of the tissue described in the lesson.]

X. and 245 pp., 281 figs., 8vo, London, 1885.
ScHiEFFERDECKEB, P.—See List, J. II.

Seaman, W. II.—See Gierke, H.

Belekka, E.—Zur Paraffin-Einbettung. (On Imbedding in Paraffin.)

IPvst.'] Zool. Anzciij., VIII. (1885) pp. 419-20 (2 figs.).

Slack, H. J.—Pleasant Hours with the Microscope.

[Aphides

—

Phylloxera.']

Knowledjjc, VIII. (1885) pp. 129-30 (3 figs.), 174-6 (4 figs.).

Smith, H. L.—Mounting Media of high Refractive Index, {Post.']

Amer. Mon. Micr. Juurn., VI. (1885) pp. 161-3 (1 fig.).

Taylor, G. II.—Cleaning Marine Muds.
[Detailed directions.] Amer. Mon. Micr. Journ., VI. (1885) pp. 147-9.

Taylor, T.—Butter and Fats, [/'osi.]

Amer. Mon. Micr. Journ., VI. (1885) pp. 103-4 (1 fig.).

Cf. also p. 174—exliibita at New Orleans E.xposition showing
the results of ex|jerimentH on butter, fate, and fibres of
various kinds treated with reagents.
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Technical Notes, various.

—

Siliceous Cement, for protecting corks from the fumes of acid, &c.—Mis equal
parts colloid silica and thick gum-water, with sufficient gilders' whiting to

make it of the consistency of treacle.—Labelling slides.

Carbolic Acid Preservative, for animal and vegetable tissues.—Carbolic acid,

1 drachm ; alcohol, 2 drachms ; distilled water, 12 oz. : dissolve the carbolic

acid with the alcohol, then add it to the water and boil for ten minutes.
Acetate of Aluminium.—To 1 part acetate add 4 parts distilled water. This

is very good for preserving vegetable colours, as in desmids and other
algae.

Glycerin and Acetic Acid is useful for mounting minute insects, &c. ;
glycerin,

1 oz. ; acetic acid, | oz.

Dammar Cement.—Dissolve gum dammar in benzole, and add one-third gold-

size ; it dries very quickly, and is preferably used as a first coat for fixing

the cover-glass when glycerin is used for mounting.
Gum, for attaching labels, covering papers, and objects mounted dry. Dissolve

2 oz. of gum arable in 2 oz. of water, and add 2 drachms of soaked gelatin,

30 drops of glycerin, and a lump of camphor.
The Microscope, V. (1885) pp. 179 and 182.

TicHBOENE.—Experiments to illustrate the application of the Microscope to

practical Miueralogical questions, \_8upra, p. 922.]

Ann. and Mag. Nat. Hist., XVI. (1885) p. 145.

Ttas, W. H.—Small Freezing Microtome.
[Golding-Bird's, Vol. IV. (1884) p. 523, with the addition of a clamp which

can be fixed to a table and a woollen cover to slip over during the freezing

process.]

Trans, and Ann. Sep. Manchester Micr. Soc, 1884-5, p. 33.

Van Brunt, 0.—Prof. H. L. Smith's new Mounting Medium.
Journ. N. York Micr. Soc, I. (1885) pp. 158-9.

VoECE, C. M.—The Microscopical Discrimination of Blood.
[Details the practical requisites for accurate measurements of blood-

corpuscles, and the examination of blood-stains, and gives the processes

followed and the results obtained in an investigation of a murder case.]

Amer. Mon. Micr. Journ., VI. (1885) pp. 127-9.

„ „ The Workiag Session. A word to the working microscopists.

The Microscope, V. (1885) pp. 152-3.

Wakd, E.—Dry Mounting.
[Prefers metal cells and brown cement. For black ground, matt black,

which dries dull, is unsurpassed. Object should if possible be cut to the

size of the cell and kept in position by the cell-wall without gum. Direc-

tions for gumming small objects. Sealing up, post.']

Trans, and Ann. Rep. Manchester Micr. Soc, 1884-5, pp. 33-6.

"Watson and Son's Slides of British Fresh-water Algae.

[Twenty-four slides illustrating the most important genera for the use of

students.]

Grevillea, XIV. (1885) p. 22.

[Whitman, C. 0.]—Microtome Knives. {^Post.']

Amer. Natural, XIX. (1885) pp. 830-2 (1 fig.),

Williams, G. H.—The Microscope in Geology. [_Siipra, p. 921.]

Science, V. (1885) pp. 190-1.

Weight, R. R.—Suggestions as to the Preparation and Use of Series of Sections

in Zootomical Instruction. \_Post.']

Amer. Natural, XIX. (1885) pp. 919-20.
ZiEGLEE, E.—Technik der histologischen Untersuchung pathologisch-anato-

mischer Praparate. (Technique of the histological investigation of patho-
logical-anatomical preparations.) Appendix to the ' Lehrbuch der allg. u.

spec, patholog. Anatomie u. Pathogenese.' 36 pp., 8vo, Jena, 1885.
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coil, SO as to contain a mucli larger percentage of ozone than any
natural atmospheric air, was passed continuously through a 1 per

cent, solution of white of egg placed in a glass flask, the inlet and
outlet tubes of which were carefully plugged with cotton-wool

previously to commencing the experiment. It was found that a

stream of air, containing an amount of ozone equal in weij^'ht to the

albumen in solution, passed through 100 c.c. of the liquid for thirty

hours, failed in producing the slightest trace of oxidation, and that

the ozonized air passed through the liquid quite unaltered. During
the course of the experiment and for six days following, the develop-

ment of micro-organisms ceased, but at the end of that time, and not-

withstanding the cotton-wool plugs, the liquid became slightly turbid

from the presence of organisms. As dilute hydrogen peroxide is

without action upon albumen, the conclusion seems inevitable that

albumen is practically indestructible by any atmospheric agency
without previous splitting up by micro-organisms, and further, that

whilst micro-organisms cannot develope and are probably killed in an

ozonized atmosphere, their spores are not easily destroyed by its

agency. These results confirm the surmise of tlje late Dr. Angus
Smith, that putrefaction is a necessary preliminary to oxidation in all

cases oi natural river purification.

MICEOSCOPY.
a. Instruments, Accessories, &c.*

D'Arsonval's Water Microscope.—Our justification for noticing

this instrument (fig. 229) is that it has been suggested by a leading

member of the Societe de Biologie of Paris, M. D'Arsonval, who
presided at a meeting of the Societe in May last. The suggestion is,

moreover, evidently a serious one, as the Societe devoted two pages of

their Proceedings f to a description of it.

The principle of the instrument depends upon the fact that if an

object is viewed through a parallel plate of glass it will appear the

nearer as the plate is thicker. The interposition between the ob-

jective and the eye-piece of a greater or less quantity of water will

act in the same way, and thus (in theory) a very sensitive method of

focusing is obtained, the focus varying according to the thickness of

the stratum of water.

The construction of the instrument is as follows :—A glass

cylinder (fig. 230), open at the top and closed at the bottom by a

plane glass disc, is inserted into the body-tube, which is split to allow

the contents of the cylinder to be observed without removing it. An
orifice at the lower end communicates by an indiarubber tube with a

* This subdivision is arranged in the following order:—(1) Stands; (2) Eye-
pieces and Objectives ; (3) Illuminating Apparatus ; (4) Other Accessories

;

(5) Photo-micrography ; (6) Manipulation
; (7) Microscopical Optics, Books,

and Miscellaneous matters.

t See this Journal, ii. (1879) p. 767.
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Fig. 229.

Fig. 230. Fig. 231.

syringe (the Lacaze-Dutliicrs vertical injecting syringe is the most
convenient for this purpose). By working the syringe water can bo
forced into the tube or witlidrawn from it,

and, as before stated, the focus of the

Microscope is varied. A cover (fig 231)
can be used to exclude the light from
entering the body-tube through the slit.

We will assume tliat by this means tlio

variation in tlie focus can bo made witli

much more sen.sitivencss than with the
best mechanical means, though tlie latter

has now reached a gr(;at pitch of perfec-
tion. Is this (assumed) increased sensi-

tiveness olftained at the sjicrifice of (^ther

indisiKJiisable (jualities? There can be no
di^ubt that it is. Tlie arrangement is of
course of no use except with liigli powers— f.>r low powers the existing
ffXiusing arrangements leave nothing to ho desired as a practical
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question. Witli high powers, however, the interposed water would
seriously interfere with the corrections. The objectives are con-

structed to work with air, and if the rays have to pass through water

there is a considerable disturbance of their action both as regards

aplanatism and achromatism. The same result follows from capil-

larity, by the action of which the upper surface of the water is

distinctly curved.

"We are obliged therefore to come to the conclusion that M.
D'Arsonval's idea, though a not uninteresting contribution to the

history of suggestions on the construction of the Microscope, cannot

be realized in practice.

Another advantage claimed by the inventor was the power of

using thick cover-glasses ; also coloured solutions for monochromatic
light for photography.

In this connection it may be interesting to note an idea which oc-

curred to Hooke,* in regard to the use of water between the lenses.

" I provided me a Tube of Brass . . . ; into the smaller end of this

I fixt with Wax a good piano convex Object Glass, with the convex

side towards the Object, and into the bigger end I fixt also with wax
a pretty large piano Convex Glass, with the convex side towards my
eye, then by means of the small hole by the side, I fill'd the inter-

mediate space between these two Glasses with very clear water, and
with a Screw stopped it in ; then putting on a Cell for the Eye, I could

perceive an Object more bright than I could when the intermediate

space was only fill'd with Air, but this, for other inconveniences, I

made but little use of."

Direct Vision Microscopes.f—Mr. T. E. Amyot, observing that

many of the old faults and deficiencies of these instruments remain

uncorrected and unsupplied, describees the alterations which he has

made in one, which have rendered it " perfectly available for many
purposes for which it was previously inapplicable, and in fact," as far

as his own requirements go, " a very useful instead of a nearly

useless instrument."

The faults of all the instruments of this class with which he is

acquainted are the following :

—

1, The object examined is rendered indistinct by the amount of

side light which falls upon it in its exposed position.

2. The stage arrangements are so imperfect that it is impossible

to examine any but the central portion oj; the slide, or at best such a

portion as has been previously arranged for examination.

To correct the first fault nothing more is required than 1/3 in. of

metal tube blackened internally, the size of, and projecting beyond,

the stage aperture ; this too would easily carry a polarizing prism or

a spot-lens if desired.

To remedy the second fault (the instrument operated on being

Dr. Beale's Class Microscope) the bell-shaped end is removed and in

its place is fixed a brass cylinder, with a gap in front for tiie use of

* Hooke, K., ' Micrographia,' 1C67, preface,

t Sci.-Gossip, 1885, pp. 201-2 (1 fig.).
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reflected light Allien required, as in tlie original arrangement. It is

3/4 in. long and 2 in. wide, and to it is attaclied by a strong bar a

stout brass disc or stage, witb a central aperture of 3/4 in. diameter,

the interval between it and the cylinder being 1/4 in, A thinner

brass disc of rather smaller circumference and similar central aper-

ture, but having its edge bordered by a projecting rim both above and

below, is kept in close apposition to the first by a coil of wire-spring

soldered to it and to the base of the internal circumference of the

brass cylinder. It is between these two discs that the slide is lightly

but firmly held, it being easy to move it without jerk or imevenness

in any direction. The shallower projecting rim, which is deficient in

front, should be about the depth of the thickness of an ordinary slide,

and is intended to prevent the possible pressure of cemented objects

between the discs when searching far from their centre. The de-

ficiency of the rim in front secures the cover-glasses from injury.

The other rim should be much deeper, its use being to keep the disc

central, and working within the cylinder when drawn down. Its

border is arched, and the points between the arches are bent out-

wards ; the centre one forming a convenient catch for the thumb of

the left hand when depressing the disc to introduce the object, and
the otbers steadying the movement in the

inside of the cylinder. There is also a small Fig. 232.

pin attached to this rim, which works in a

tube fixed to the cylinder, securing perfect

steadiness.

Microscope with Catgut Focusing
Adjustment.— In 1881 * Herr J. Ulmer
suggested the use of a silk thread for

obtaining a simple adjustment of the focus

of a Microscope, working very easily and
without "loss of time," The principle

was apparently adoi:)ted several years earlier

in the form shown in fig, 232,

A piece of catgut is attached by its

two ends to the top and bottom of the fixed

sheath in which the body-tube moves, and
is wound once round a spindle with milled
head, which is screwed to the body-tube
and passes through a slot in the sheath.

On rotating the milled head the catgut
winds on the spindle, thus carrying the

body-tube up or down as desired. The
spindle travelling in the slot prevents any
rotation of the body-tube. For the purpose
of tiglitoiiing the catgut the upper end
is passed through a hollow screw working
in a fixed socket. The axle of the spindle is milled to prevent tho
catgut slipping.

* .Sec this Journal, ii. ^1882) ji. 400.
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Inostranzeff's Double Microscope.*—M. Inostranzeflf " proposes

to use the tint and lustre of non-transparent minerals as a means of

comparison, by adapting a double Microscope, so that the objectives

receive separately the rays proceeding from the minerals studied.

The rays are inflected by prisms, so that they reach a single eye-
piece, and form two halves of the field of view divided by a fine line.

With identical minerals a uniform image is obtained, but the slightest

change of shade in any one object causes the line of division and two
distinct parts to appear."

Microscopes with Accessory Stages,—The cutting of series of

sections now so much in use necessitates, as mentioned ante p. 153, a

considerable increase in the size of the slides on which they are to be
mounted, some of those in use at Cambridge being 6 in. x 2 in. with
cover-glasses 5 in. X IJ in., and containing it may be 500 sections.

This of course renders it desirable that the stage of the Microscope
should be much wider than ordinarily made, so as to support the slides

when the sections at either end are examined. For broad as well as

long sections such as brain, the arrangements devised by Schieck and
Giacomini and shown ante, p. 515, are very suitable. The extensible

Fig. 233.

arms of Schieck's form will not however accommodate the narrow
slides used for series of sections, and the supports of Giacomini's are

more especially intended for broad and not for long and narrow slides.

The increase in the size of the fixed stage is moreover undesirable, what
is wanted being some simple and readily adapted addition to a stage

which will allow it to be again restored to its normal size when required.

This want may be supplied by an adaptation of the device used

many years since by Andrew Pritchard and Powell, and applied in

more modern times for the attachment of the hand-rests used with

German dissecting Microscopes.

* Illus. Sci. Monthly, iv. (18S5) p. 27.
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It consists of a brass angle -plate with slots, wbicli slide on suitably

arrangcil milled-bead screws beneath the stage. When the plate is iu

position the screws are tightened, and it is firmly clamped to the stage,

forming a continuation on either or both sides at the same level.

Riddell's Binocular Compound Microscope.—Prof. J. L. Riddell,

of New Orleans, Louisiana, was the original inventor of the Bino-

cular Compound Microscope witli one objective. A description of his

form of prisms was published in 1854,* but the instrument itself has

not been figured complete, either here or abroad. Prof. Riddcll's own
instrument is the property of the United States Government, but by
the courtesy of the Surgeon-Genoral of the United States Army
(acting through Dr. John S. Billings, Curator of the Army Medical
Museum, Washington) it was placed in the hands of Mr. J. Grunow,
of New York (brother of the original constructor), by whom a dupli-

cate was made and sent to this country, and is reproduced in fig. 234.

The arrangement of the binocular prisms is shown in section in

fig. 23.5, as drawn iu the original paper.

The pencil of rays emerging from the objective I is divided in two,

each half passing respectively into the right and left prisms. The
path of the rays is a, h, e, d (the object is at o). In the prisms
figured Prof. Riddell remarked that the equal angles at the long face

are 45", consequently the rays suifer a slight chromatic dispersion at

c, but he found no attendant practical disadvantage, unless eye-pieces

of unusually high power were used. By making the equal angles of

the prisms 85^ or 86°, so that the immergence and emergence would
be at right angles to the glass planes, the dispersion would be avoided

;

but then another difficulty would arise by the transmission of direct

rays (without reflection from the binocular prisms) from the object,

which would destroy the binoc"ular image.

To facilitate the perfect coalescence of the images in the field of

view for every width of eyes. Prof. Riddell provided (1) a means of

regulating the inclination of the prisms by mounting them in hinged
frames, so that while their lower terminal edges remain always in

parallel contact the inclination of the internal reflecting faces can be
varied by the action of a milled head in front of the prism box

;

(2) the lower ends of the b'nocular tubes are connected by travelling

sockets, moving on one and the same axis on which are cut corre-

sponding right- and left-handed screws, so that the width of the tubes

may correspond with that of the prisms; and (3) the upper ends of

the tubes are connected by racks, one acting above and the other

below the same pinion, so that right- and left-handed movements are

ajnirnunif;ated by turning the pinion.

Prof. Riddell found that in many cases it was advantageous to

employ two small concave mirrors rather than one largo one, so as to

equalize the illumination in both fields.

To obviate the inconvenience of using tho instrument always in

the vertical position, small rectangular equilateral prisms are so

mounted iu brass caps as to bo slipped at pleasure over the eye-pieces.

Quart. Journ. Micr. Sci., ii. (1851) pp. 18-24 (t figs.).
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Fig. 234.

Kiddell's BixocrLAE Microscope.
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Fig.
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tube is the megaloseopic telescope consisting of an objective and
an eye-piece of suitable power.

The advantages of this arrangement are first, that the adjustment

for the eye of each observer is made externally by the eye-piece, and
therefore all internal mechanism is suppressed. This allows, more-

over, a second eye-piece of much greater power to be substituted for

the first eye-piece ; the mucous membrane and its lesions are then ob-

served as with a magnifier. Second, adjustment for focus, properly

so called, is nil. This proposition which is not theoretically exact,

is so, however, practically. The reduced image formed in space,

being displaced by a very small quantity only in proportion to the

greater or less distance of the object, the focal adjustment may be
neglected ; the eye of the observer itself makes unconsciously its

proper adjustment for focus, and the different parts of the mucous
membrane situated at different planes are thus seen in their entirety

with the same clearness—a point of first importance.

For the bladder and the rectum the tubes are straight. For the

stomach there is a double tube ; one with an elbow has a prism 7 cm.
long, placed between the reduced image and the telescope ; the

other is straight and passes into the former, and its movements of

elevation, depression, or rotation are governed by exterior mechanism.

A further improvement, which is in contemplation, is the photo-

graphic reproduction of the megaloseopic image.

Finally, this instrument shows that the result obtained is and will

always be the same, however long may be the tube at the extremity

of which the reduced image is formed, or whatever may be the dis-

tance of this image from the telescope and the eye of the observer."

The apparatus of M. du Eocher appears to be identical with that

described * by Herr J. Leiter, but there is no acknowledgment of his

priority in the matter.

Watson's Swingeing Substage Microscope.—Messrs. W. Watson
and Sons have modified their large stand f which now has the form

shown in fig. 236. It has a rotating base plate, mirror arranged to

swing either above or below the stage (with graduated circle), and
patent concentric rotating stage.

The fine adjustment is upon the Zentmayer principle, in which
the coarse adjustment slide is carried by the fine adjustment slide,

and the whole moved together by a lever acted on by a micrometer

screw. The peculiarity of Messrs. Watson's construction is in the

application of adjustable slide bearings to the original form of arrange-

ment. For this purpose they have made the fine adjustment slide

much broader than usual, thus increasing its stability ; the prism

bars also not only slide in grooves on the main surfaces of contact

of the bearings, as in Bulloch's and other forms, but the bearings are

carried round the outer prismatic edges of the whole length of the

main slides, and adjustable screws are applied by which the friction

on these edges can be regulated.

* See this Journal, iii. (1883) p. 421.

t For the original form see Engl. Mech., xxxii. (1881) pp. 487-8 (1 fig.).
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Watson's bwiNomo Substage Microscope.

3/2
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Watson's Camera or Lantern Microscope.—This (fig. 237), also

designed by Messrs. W. Watson and Sons, is a very convenient

arrangement either for drawing microscopic objects, or for exhibiting

Fig. 237.

them to a class, as a number of students can examine the object at the

same time, and have its special features pointed out to them.

It consists of a four-wick paraffin lamp in a lantern body, with

compound condensing lenses 4 in. in diameter. In front of the latter
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is a tube of length corresponding to the focus of the condenser, and

to this is screwed a frame consisting of a stage for the objects, and a

fitting with Society screw to take the ordinary objectives. There is a

rack and pinion for focusing. The image from the objective is

received by a right-angled prism and is thrown through an amplifying

lens on a sheet of paper placed below to receive it. As has been

before pointed out, a microscoj^ic object can thus be more easily and

correctly traced or drawn, than by any other method. The instru-

ment can be used as an ordinary magic lantern by removing the

Microscope attachment and substituting an achromatic front lens.

Leckenby's Microscope Pencil-case.*—Mr. A. B. Leckenby has

devised a combination of a pencil-case and a Microscope for the use of

school children in the study of botany. " It consists of a thin tube

of brass to hold the pencils, at the end of which is a lens mounted in

such a way that when drawn out of the tube it is a simple Microscope
well adapted for studying seeds and parts of plants, insects, &c. In
addition to the Microscope pencil-case Mr. Leckenby has prepared

sets of fifty slides of seeds neatly mounted on stifi" paper to accompany
it. The case and sets of seeds will be a source of pleasure and
instruction to children, and also to persons more advanced in life, for

this little Microscope can reveal a world of beauty."

Adjusting the Eye-pieces of Binoculars to eyes of unequal focal

length.f — Colonel Malcolm thus describes an arrangement for

binocular field-glasses which might we think be well applied to the

Microscope, having regard to the number of observers whose eyes

di£Fer in focal length.
" One tube is left untouched ; the eye-piece of the other is so

arranged that it can be moved through a small range in and out,

with reference to the eye-piece of the untouched tube, by turning

round a milled ring. An index arrangement is provided.

The unaltered tube is used with one eye and brought to the most
perfect focus possible in the ordinary way ; then the other tube is

used with the other eye, aud by means of the adjustment its definition

is made as perfect as may be, the ordinary adjustment not being
interfered with. The two eyes are then used together ; and the

process of adjustment had better be gone over again, as certainly the

two eyes do help each other.

The final position of the index mark is noted ; and that holds
good for all ranges, as far as I have tried.

Having noted this, you may lend your glasses to your friend, who
may alter them to his sight, and yet have them in perfect order for

yourself by bringing the index to your own mark."

Abbe Condenser.—This condenser, the use of which is extending
very largely both (ju the Continent and in America, is made in a
great variety of forms, nearly all concurring, however, in a very con-

Hidcrablo curtailment of the original dimensions which rendered it

Arner. Mou. Micr. Jouni., vi. (1885) p. 200.

t Proc. riiyrt. Soc. Loud., vii. (1885) pp. 80-1.
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very heavy and unsuitable for use with Microscopes to which it was
not specially adapted. The latest modification of form is that of

Mr. J. Grunow, shown in fig. 238.*

Fig. 238.

Device for Testing Refractive Index.f—A new device for testing

the refractive index of immersion media, and indicating how near an

approach to homogeneity with crown glass can be made, was described

at the recent meeting of the American Society of Microscopists by
Prof. H. L. Smith, who claims for this simple device superiority,

both as to ease of manipulation and accuracy of indication, over the

well-known wedge and bottle furnished by Herr Zeiss. In testing

any medium for immersion purposes, but little more than a drop of

the liquid is required, and the slightest variations of refractive index

are indicated by a considerable latitude of motion, vs^hen, in the

ordinary use of the wedge, these variations would be inappreciable.

The instrument is used upon the Microscope, and a reference to

fig. 239 will make its application plain. A is an adapter about

3/4 in. in length, with the Society

Fig. 239. screw outside and inside. This is

attached to the Microscope, and
carries a 1 in. objective, a and h

w are two slips of crown glass, as

^ near the refractive index of the

cover-glass as possible, 2 in. long
and 1/2 in. wide, each about

1/40 in. in thickness. In one of

these, h, near the end, a concave is ground to a depth of about one-

third or more of the thickness of the glass, and polished.

To test whether a medium has the same refractive index as the

glass, and also the dispersion, a drop of it is put into the concave, and
the two slips of glass are placed together and inserted into an opening

i

* See Amer. Mou. Micr. Journ., vi. (1885) p. 183 (1 fig.).

t Ibid., PP.-181-2 (1 fig.).
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cut in the adapter-tube, as shown in the figure. A thin stratum of

the medium will flow between the two slips. The whole being now
in the position shown in the figure, the 1 in. objective is screwed on

below, and the Microscope is focused on some well-defined object on

the stage. Looking through the two slips in this way, the focus will

be found not to differ appreciably from what it would be if the glass

plates were removed. When the object is clearly defined the plates

are pushed in, bringing the concave, filled with the liquid, directly over

the back of the objective ; if the medium be optically homogeneous

with the glass slips, there will be neither spherical nor chromatic

aberrations produced, and the definition and focus remain unchanged.

As none of the immersion media now known are strictly homogeneous

in this sense, but may, nevertheless, have the same mean refractive

index as the crown glass, clear vision with these will be obtained

with the general focus unchanged, but an excess of colour will fringe

the outlines of the object.

If the focus has been obtained by means of the rack and pinion,

the fine adjustment always remaining the same, one can readily

ascertain the refractive indices of various media proposed for use

with immersion objectives in this way. Let a mark be made on the

rack-bar or sliding tube, as the case may be, when the focus is

obtained with the plates in the position shown in the figure ; this

mark will indicate, for example, a refractive index of 1 • 52. Filling

the concave now with cinnamon oil, and focusing again (using the

same object, objective, and eye-piece), we get another position for a

mark indicating a refractive index of 1 * 6. Using water, we get still

another, 1'33, and with glycerin 1 • 41, the extremes will be about 1/2 in.

apart, as measured on the bar or tube, and, by interpolating, we can

thus get pretty nearly the refractive index of any fluid medium.
Prof. Smith has found the so-called homogeneous media sold in the

shops to differ very greatly, fully 1/4 in. out of the way in many cases.

A specimen of cedar oil from Zeiss caused a change of focus only

about 1/20 in., which was less than was required by any other

samples tried.

When one has a fine objective, and with a given immersion

medium has obtained certain positions of the screw collar for the best

work on certain tests, the exact refractive index of the medium can

be ascertained, and afterwards always secured. A non-adjustable

immersion objective, an 1/8 by Spencer, which performed most ad-

mirably, both with oblique and direct light with the medium furnished

by the maker, showed but indifferently well with another medium,
which, on being tested with the little apparatus above described,

required an alteration of focus necessary to obtain distinct vision, or

rather the most distinct vision, of fully 1/4 in. On diluting the second

medium to bring it to the same index as that sent out by the maker,

the performance was entirely satisfactory. It will be understood

that there should be a diaphragm in the adapter of such size as will

prevent any light passing through when the concave is put over the

objective with the immersion fluid to be tested in it, except what
actually passes through the fluid.
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Table of Colour-corrections-*—Mr. J. W. Queen gives the follow-

ing table of the colour-corrections of objectives :

—

Under-correction
Slightly under—but a large number of)

the finest lenses have this colour . . /
Nearly colourless—shows the secondary"!

spectrum /

Over-correction

WilhiD Focus.

Brick red

Claret

Lilac

Blue

Without Focus.

Greenish blue

Light green

Paler green

Yellow

Joly's Meldometer.t—The apparatus which Mr. J. Joly calls by
this name (/x,eA.8a>, to melt) consists of an adjunct to the mineralogical

Microscope, whereby the melting-points of minerals may be compared
or approximately determined, and their behaviour watched at high
temperatures, either alone or in the presence of reagents (figs. 240-1).

As now used, it consists of a narrow ribbon of platinum (2 mm,
wide) arranged to traverse the field of the Microscope. The ribbon,

clamped in two brass clamps so as to be readily renewable, passes

bridgewise over a little scooped-out hollow in a disc of ebony (4 cm.

Fig. 240,

diam.). The clamps also take wires from a battery (3 Grove's cells),

and an adjustable resistance being placed in circuit, the strip can be
thus raised in temperature up to the melting-point of platinum.

The disc being placed on the stage of the Microscope, the platinum
strip is brought into the field of a 1 in. objective, protected by a glass

slip from the radiant heat. The observer is sheltered from the intense
light at high temperatures by a wedge of tinted glass, which further

can be used in photometrically estimating the temperature by using

* Queen's Micr. Bull., ii. (1885) p. 38. t Nature, xxxiii. (1885) pp. 15-16.
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it to obtain extinction of the field. Once for all approximate estima-

tions of the temperature of the field might be made in terms of the

resistance of the platinum strip, the variation of such resistance with

rise of temperature being known. Such observations being made on a

suitably protected strip might be compared with the wedge readings,

the latter being then used for ready determination.

The mineral to be experimented on is placed in small fragments

near the centre of the platinum ribbon, and closely watched while the

current is increased, till the melting-point of the substance is apparent.

Up to the present Mr. Joly has only used it comjDaratively, laying

fragments of different fusibilities near the specimen. In this way ho

Fig. 2il.

Las melted beryl, orthoclase, and quartz. Mr. Joly has been using

the apparatus for nearly a month, and in its earliest days it led him
right in the diagnosis of a microscopical mineral, iolite, not before

found in Irish granite. The unlooked-for characters of the mineral,

coupled with the extreme minuteness of the crystals, led him pre-

viously astray, until the meldometer fixed its fusibility as far above
the suspected bodies.

A form of the apparatus has been adapted, at Professor Fitzgerald's

suggestion, to fit into the lantern for projection on the screen. In this

form the heated conductor passes both below and above the specimen,

which is regarded from a horizontal direction.

Mr. Joly writes us :
—" The figs, represent the improved form of

the meldometer ; in which the clamps of the stage can be used to hold
it firm against the drag of the wires connecting it with the battery.

The platinum strip is held by two forceps bound to the hearth of the

meldometer by the binding screws, taking the leads but free to turn

round the shafts of these screws, so that, on rotating the little adjust-

ing screw shown at a, the forceps are brought nearer or further

apart. The object of this is to take up the sag of the platinum strip,

which becomes very considerable at high temperature. The forceps

are opened when inserting the platinum by turning the little screws

h b. In the figure the jaws of these forceps are shown so shaped as

to tend to imjjress a trough or channel form on the strip, which is

advantageous both for the purpose of keeping the specimen from
falling off and also as further insuring its being at the temperature
of the strip."

Stokes-Watson Electric Spark Apparatus.—Messrs. Watson have
modified this apparatus as shown in fig. 242, substituting for tho

hingle electrode of the original form * a second disc of six electrodes.

* See this JouirmI, iv, (1881) p. 'J(M.
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By this arrangement any given metal can be used, not merely in
conjunction with platinum only, as before, but also with any other
metal.

A simpler and cheaper form is also supplied, in which the discs

are replaced by two supports, each carrying a single arm for the

electrodes.

Optical Arrangements for Photo-micrography, and Remarks
on Magnification.*—Mr. E. Hitchcock discusses the relative merits

of the two methods of obtaining amplification in photographing
microscopic objects : viz. by regulating the distance of the sensitive

plate, or by the interposition of an eye-piece, or a supplementary

lens, usually an achromatic concave, between the objective and the

sensitive plate. The following are his conclusions :

—

" Summing up this matter, we are personally inclined to favour

the use of large plates, 8 by 10 in. for example, using the lens with

an amplifier instead of an eye-piece, for the reason that large pictures

highly magnified can thus be obtained of exquisite definition. These
will bear further enlarging with the solar camera. There remains,

however, the consideration of expense, and the inconvenience of using

such a large apparatus under ordinary circumstances. It is, unques-

tionably, more convenient in most cases, to use smaller plates and to

work wdth an eye-piece. Still better, to use an amplifier in place of the

ocular, for then it is possible to attach the amplifier to the camera in

such a position that when the object is focused with the eye-piece it

is also in focus on the ground glass of the camera when the latter is

attached. With such an arrangement, a quarter-plate camera can be
used with perfect satisfaction, giving negatives equal to any that can

be made.
The same cannot be said when the ocular is used, although there

is no doubt thoroughly satisfactory results can be obtained with the

ocular on small plates."

Actinic and Visual Foci in Photo-micrography with High
Powers.f—It is very commonly said that whilst the diflerence between

the visual and the actinic focus is considerable when making photo-

micrographs with low powers, it is not appreciable when using high

* Araer. Mon. Micr. Joiirn., vi. (1885) pp. 168-70.

+ Ibid., pp. 193-5, (Paper read before the American Society of Microscopists.)
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powers. Dr. J. D. Cox's experience does not accord with this state-

ment, and he makes the following remarks on the subject :

—

" K the statement had been that a sharp picture may be taken

when the object is exactly in focus with a high power I should not

take exception to it, and I incline to think that this is what has been

meant. But a sharp picture may be either a positive or a negative

of the visual image seen in the Microscope, and in my own work so

many examples have turned out to be positives when I expected them

to be negatives, that I have been led to make an investigation of the

subject, in which the evidence tends strongly to show that with our

best high-power lenses the image fixed upon the sensitive plate is a

positive instead of being a negative, and consequently the paper

prints from this are negatives and not positives.

It would be very easy to overlook this difference in a large class

of photo-micrographs, because, in an alternation of dark and light

lines, or dark and light spaces, it often matters little which of a pair

is light or dark ; the picture may be equally clear and satisfactory

either way. In the case of a large majority of the microscopic objects

photographed, either the positive or negative image would be good
enough for the purpose intended ; so good that a close examination

of the point I am now suggesting would hardly occur to one. This,

in fact, was my own experience until, in efibrts to get a good picture

of the broken edge of fragments of the finer diatoms, my attention

was arrested by the fact that the appearances seen by the eye were
often reversed in the print from the supposed negative which I had
taken. As, in dealing with minute areola?, this often amounted to

showing a projection where I had seen an apparent depression, and
vice versa, it became in effect a failure to photograph what I had seen,

and challenged my best efforts to overcome the difficulty. If the

illumination of such transparent objects as diatoms were always by
a perfectly central beam of parallel rays of light, there would be no
practical difference whether they showed light upon a dark ground or

the reverse. But we rarely get such exactly central illumination,

even after our best efforts to do so. For example, jilate No. 23 of my
broken shell series was thus taken with liglit intended to be strictly

central, a diaphragm being behind the achromatic condenser, which had
a small circular hole in it, limiting the illuminating rays to the small

central portion of the condenser. Yet in one position the central

areolae of the Coscinodiscus which it represents, appear as deep cups,

whilst, if it be turned round so as to change places of top and bottom,

they appear as projecting bosses.

No. .01 of tlic same series was the first in which I distinctly

marked in my note-book the fact that the dots in that diatom,

Maatofjloia angulata, appeared dark in the instrument, but light in

the photograph print. The difference of effect was least imjjortant

in shells which have an even, smooth film of comparatively little

thickness, and the greatest in those in which the diatom seems to have
strongly marked bars separating the lines of areolae, as in Pleuroaigma
balticum.

In a number of cases in which the plates were originally tajicn
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witli a sharp focus upon the view of the shell which I desired, I have

taken transparencies from them by contact, and using these last as

negatives from which to print the paper prints, I have found that

these last are, according to my notes, what the former should have

been if there were no difference between the visual and the actinic

focus. A few of these have been prepared for exhibition to the

Society. The prints taken from the second plates are marked ' posi-

tives ' of the originals, and are in fact the true representation of the

object as I saw it when taking the original photograph. They are

—

No. 66. Navicula serians Kiitz., taken with a Spencer 1/16 in.

balsam angle 125°, with No. 118 as the positive from it.

No. 60. Pleurosigma formosum W. Sm., taken with a Spencer

1/10 in. balsam angle 108°, with No. 122 as the positive from it.

No. 83. Pleurosigma formosum W. Sm., taken with a Wales
1/15 in. balsam angle 82°, with No. 119 as the positive from it.

No. 110. Pleurosigma halticum W. Sm., taken with a Zeiss

1/18 in. balsam angle 116°, with No. 113 as the positive from it.

The objectives are all of the first class, and it is safe to assume

that what holds true with them will be found true with any of our

best glasses. In taking the original photographs, I used a plain

plate of glass instead of the usual ground-glass screen in the camera,

and focused by the aid of a Dorlot focusing glass.

The examples to which I have referred would seem to warrant

the conclusion that in using high-power objectives, the difference

between the visual and the actinic focus is the equivalent of that

between a positive and negative image of the object, when the details

have passed a certain limit in fineness. But some experiments, made
for the purpose of finding how far the tube of the Microscope must

be moved to secure the proper actinic focus upon the sensitive plate,

have had such unsatisfactory results as make me unwilling to venture

any positive conclusion, but content myself with stating the facts

above given, until further investigations which I am making shall be

completed.

In the course of the experiments referred to, I noticed that the

image taken on the plate was apparently of a lower plane in the

object, than the visual one which I was seeking to get. This was
shown in the diatoms with a convex surface, by the sharper image, in

the print or plate, of areolae nearer the margin of the object than

those upon which I had focused. It showed also that the difference

seemed to be the same in kind as in the use of low-power objectives,

with which it is necessary to raise (withdraw) the tube after getting

a sharp visual image of the object. Acting upon this, I tried in

several instances the gradual raising of the tube, taking pictures at

slightly varying departures from the visual focus, until the image

was quite spoiled and blurred to the eye. I made some series of as

many as five or six plates thus progressively varying, but without

satisfactorily establishing any point (different from the visual focus)

at which the objective should be placed to secure in the photographic

image the true characters of the visual one. I was surprised to find

at what a distance from the visual focus a sharp image could be
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taken, but it was not the image for which I was in search. Examples
of this sort arc among the prints which I will exhibit to the Society.

I design to add to my experiments on the subject, the examination

of the effect of changing the focus of the focusing glass to corre-

spond with the difference between the visual image of a diatom,

showing little dots or areolfe and that which shows dark ones.

Everybody has noticed that a slight change of focus with a bigh
power produces this change of appearance, and if the focusing glass

were adjusted for the image which is complementary to the one
desired, and then the focusing done in the usual way, the result

might be that which is sought. It has at least seemed worth the

experiment, but a press of other work has prevented my making a

satisfactory test of it before the time of our meeting."

Images in the Binocular Microscope.*—Mr. E. M. Nelson writes,
" Binoculars give less critical pictures than monoculars, for the very
good reason that half an objective will not perform so well as a wliole

one. All prisms are defective ; therefore the image in the left tube

is worse than that in the right. The image in the binocular, there-

fore, consists of an indifferent picture in the right-hand tube, and a

worse one in the left. Observers put up with this for the sake of

the stereoscopic effect, which is gained at the cost of a critical

image. . . .

Opticians know very well that the eye will accommodate itself,

and combine almost anything ; therefore little or no pains are taken
to send out binoculars in perfect adjustment. I will mention a fault

wliich is frequently seen in binoculars exhibited at the Societies.

1. The axis of the left-hand tube does not make the proper in-

clination with the other ; this causes the field of the left-hand tube
not to coincide laterally with that of the right hand (fig. 243).

2. If the axes of the eye-pieces are not in the same plane, the field

of one tube will be either above or below the other (fig. 244).
Fig. 245 shows what is often found, viz. Nos. 1 and 2 combined.
3. The focus of each tube should be carefully adjusted, either by

the tube or by the eye-piece. I have my own done by collars round
the eye-pieces ; but the tube-length method is preferred by some, and
is just as efficient.

4. The eye-pieces should be matched in power.
5. The position of the prism in its carrier should bo correctly

adjusted. One would tliink that a very trifling movement in the
prism would make a very great difference in the position of the imago
of the field, but such is not the case. The plane of the base of the
prism should bo at right angles to tlic axis of the objective ; if, how-
ever, this is tilted through an angle of 20'', one will be surprised at

the small diflcrence it makes. Any twist in the prism would make a
very serious fault ; in otlier words, the planes of the reflecting sur-
faces of the prism must be at right angles to the plane of the axed
of the tubes. Sec fig. 24*5, which shows that when the prism is out
of adjustment an object will not occupy the same position in each

Engl. Modi., xlii. fl885) p. 202 (0 fi^s.).
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field. (In making this test it is as well to use the same eye-piece on
each tube.)

6. When the carrier of the prism is pushed home, the edge of the

prism should exactly bisect the back of the objective. Fig. 247 shows
the picture in the left-hand tube when the prism is not pushed in far

enough. When the prism is pushed in too far the dark patch would
be seen on the opposite side of the right-hand tube.

7. The diaphragms in the eye-pieces should be of the same size

(fig. 2i8).

Fig. 243. Fig. 244.

Fig. 245. Fig. 246.

The best way to find out if the fields are exactly superimposed is

to blink or wink rapidly with each eye alternately." (Mr. Nelson's

remarks apply to the Wenham Binocular only.)

Position of Objects with the Binocular.—Mr. E. M. Nelson,

considering that the binocular Microscope does not give images so

good as the monocular, has endeavoured to find out the cause and to

remedy it if possible.*

He obtained a Wenham prism of good quality and had it properly

* Journ. Quek. Micr. Club, ii. (1885) pp. 198-200.
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fitted ; tlien, finding that the left tube was rather longer than the right,

he had the eye-pieces differently focused to suit, having them so

marked as to be able to tell the one from the other. Having done

this he found that matters were improved, but that there was still

something more which required a remedy. To test it he took one of

the fine bristles from the maxillary palpi of a blow-fly, but he found

that no kind of illumination would make it appear sharp if it were

placed on the stage in a vertical position, but if it were placed

horizontally across the prism, it was perfectly shown.

Another experiment was in regard to the stereoscopic effects

obtained when the object was in different positions, and the object

selected for this purpose was the central pseudo-trachea of the pro-

boscis of the blow-fly. On examining this he found that when it was
placed in a vertical position, there was no difference between the

stereoscopic effect with and without the prism, except as regarded the

marginal portions of the field whei'e the eyes were to a certain extent

deceived, but when the object was placed horizontally a strongly stereo-

scopic effect was produced. On the central membrane of the trachea

there were a number of small spines which formed excellent test-

objects, and if these were placed vertically they appeared foggy, and
nothing could be clearly made out about them ; but when seen in the

horizontal position their appearance was so changed that it was
hardly possible to recognize them as the same objects. In his

specimen there was a slight dip or depression in one part of the

membrane, which could not be perceived under any illumination

with the monocular, but under the binocular in a horizontal position

it was perfectly well seen, though the same instrument failed entirely

to show it when the major axis of the lips was in a vertical position.

He also tried dintoms, and found the difference in the stereoscopic

effects surprisingly marked, especially in the case of Heliopelta.

In a later communication * Mr. Nelson deals more fully with the

case of the proboscis of the blow-fly as follows :

—

" I wish tliat every possessor of a binocular would try the

following experiment.

Place the proboscis of the blow-fly, squeezed flat in balsam, in a

vertical position, and examine it binocularly with, say, a 2/3 in,

objective, and let the attention be concentrated solely on the two
main vertical cut suctorial pipes. Now let the observer carefully

examine those Avith a view to determine the amount of stereoscopic

effect the binocular gives to them. Let me warn him against letting

his eye cheat him by giving those suctorial pipes a stereoscopic effect

which they do not possess, derived by contrast with other parts of the

field. He must, to make this experiment correctly, resolutely shut
his eyes to everything else in the field except those suctorial pipes.

I feel sure that no candid observer correctly performing this exjieri-

ment will be able to detect any more stereoscopic effect on that object

than if it were examined monocularly. Of course, there will bo
Btercoscopic effect to a certain degree, as there will bo also in the

Eng. Mccb., xlii. (1885) pp. 202-3.
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monocular, for it must be admitted that the monocular gives a decided

idea of solidity. For myself, I cannot see any difference in the stereo-

scopic effect between the binocular and monocular on that object

when it is placed in the position I have pointed out, although I have
repeatedly gone over the experiment with great care, and with a

perfectly unbiassed mind.
Now turn the object round, so that the cut suctorial pipes lie in a

horizontal or east and west position ; the stereoscopic effect is so

marked that you might easily fancy you could crawl along the pipes.

When the object is in a vertical position, I would call the attention

of the observer to the loss of definition of all fine details which lie in

a vertical position. I allude to the minute hairs on the delicate

membrane which is stretched across the two cut suctorial pipes.

When the object is turned round, notice how sharp they become.
To sum up, every exhibitor should be careful to place his object so

as to secure the largest amount of stereoscopic effect. It is, of course,

immaterial which way some objects are placed, such as a Goscinodiscus

;

but Isthmia, Pleurosigma, Navicnla, &c., should be placed with their

major axes east and west, as well as objects such as scales on butter-

flies' wings, and many others."

Mr. Nelson further expressed " the hope that some one might be
" able to find out the cause of the difference, and to suggest a remedy."

It may be that we underrate the difficulty which Mr. Nelson
feels on this matter, but we should have thought it almost unneces-
sary to point out that the maximum of stereoscopic effect is obtained,

ex necessitate rei, only when the object lies in a " horizontal " posi-

tion. In that position there is necessarily the maximum of displace-

ment of the images observed by the two eyes ; in the " vertical " posi-

tion this displacement is at its minimum, and the stereoscopic effect

is in great part lost.*

Another and quite different point to be noted in explanation of

Mr. Nelson's difficulty is the reduction of aperture that takes place

in one direction with the Binocular, which we have already pointed

out in this Journal."!" This necessitates for the resolution of the

markings on diatoms, for instance, that the particular markings to he

resolved should be placed " east and west," but not necessarily the

major axis of the object, as directed by Mr. Nelson, a direction which
we fear will mislead some microscopists.

Whilst pointing out that the explanation of Mr. Nelson's problem
is one that has been long recognized by microscopists, and presents no
such difficulty from a theoretical point of view as supposed, we quite

agree with him that it is but rarely that any practical effect is given

to the matter by exhibitors.

Microscopes at the Inventions Exhibition.—The following Jury
awards have been made in respect of the Microscopes and Microscopic
Apparatus exhibited at the International Inventions Exhibition.

To Messrs. R. & J. Beck a Gold Medal for " Microscopic and other

* See further on this subject, this Journal, 1. (1881) p. 203, and iv. (1884)

p. 20.

t See this Journal, iii. (1880) p. 874.
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optical apparatus." To Messrs. Eoss & Co. a Gold Medal for " Pro-

gress and excellence of work in the manufacture of lenses since the

early days of photography, also microscopic and other optical appa-

ratus." To Mr. H. Crouch a Silver Medal for " Improvements in

microscopic ajiparatus." And to Mr. C. Baker a Bronze Medal for

" Students' microscopic apparatus."*

Photo-micrograpli of Tongue of Blow-fly.—The Photographic

Society of Great Britain awarded a medal to Mr. Mansell J. Swift for

a photo-micrograph of this object shown at their recent exhibition.

There were 805 exhibits, and 20 medals were awarded.^

Pen-and-ink Drawings of Microscopic Objects.^—A very valuable

addition has recently been made to the science collections now dis-

jjlayed in the western galleries at the South Kensington Museum of

Science and Art. Mr. Kochefort Connor, of the Inland Eevenue
Department, has prepared a number of exquisitely finished pen-and-

ink drawings of objects viewed with the Microscope, often by the aid

of very high powers.

The collection, which covers two large screens in the rooms
devoted to biology and geology, includes drawings of insects and other

minute forms of animals and of various anatomical preparations from
them, of curiosities of pond-life and of the skeletons of many organ-
isms both recent and fossil. Amongst these last Mr. Connor's highly
finished representation of some of the more comj^licated forms of the

Diatomaceaj, such as Heliopelta and CoscinocUscus, are especially worthy
of admiration, though some of his drawings of Foraminifera, Fryozoa,
and sponge-si)icules are scarcely inferior to these in delicacy of execu-
tion. These drawings represent, we understand, the leisure hours of

a busy lifetime, and their author is now engaged in a series of micro-
scopic drawings illustrating the characters of food products and their

adulterants. A few of these are now exhibited as samples, and the

series, when complete, cannot fail to be of great use to public analysts

and others.

Supposed increase of the Aperture of an Objective by using
highly refractive Media.—A very important misapprehension appears
to liave arisen on this subject amongst some of our colonial brethren,

it being Rui)posed that by using a mounting medium of high refractive

index an objective of small aperture can be made equal in etfect to one
of large aperture. This is recorded in the Journal of the Eoyal Society
of New South Walc8,§ from which we make the following extracts.

" Dr. Morris exhibited a new mounting medium, having a refrac-

tive angle of 2 6, the highest known, and comparing favourably with
the celebrated one of Vroi. Smith, of Geneva, New York. Sulphur is

melted on the slide, and the cover to which the diatoms are attached
is dropped ujjon and j)res8ed down upon the sulphur ; the refractive

index of sulphur is li. Also selenium and sulphur ground and mixed

* Supplement to the 'Londfm Gazottc' of 11th August, 1885, No, 25,000.

t Cf. Joiirn. and TrauH. I'liot. Soc, x. (1«85; p. 13.

X Nature, xxxii. (188.0) p. G3:i

§ Jouni. aixl I'roc. K<.y. Soc. N. B. Wales, xviii. (1884) pp. 178-9.

fjfcr. 2.—Vol. V. 4 A
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together, and the slide prepared as above—refractive index about 2 • 3.

Also selenium by itself—refractive index 2
' 6.

With all the above media A. pellucida was splendidly resolved.

These experiments by Dr. Morris were undertaken with a view of

enabling objectives of the older constructions and of less angular
aperture to resolve the highest test diatoms as easily as the new wide-

angled homogeneous lenses."
" Mr. Hirst exhibited A. pellucida resolved by Zeiss's 1/8 water-

immersion objective, in a manner scarcely to be surpassed by the new
oil-immersion objectives. The diatom was mounted in sulphur—this

proving Dr. Morris's theory that a highly refractive mounting medium
enables low-angled objectives to compete in resolution with the new
oil-immersions."

We do not quite understand how such a notion could bave arisen,

unless it was from misapplying a little the principle which requires

the use of a mounting medium of at least equal refractive index to

the aperture of the objective, in order to fully utilize such aperture.

It need hardly be pointed out here that if an objective has an aper-

ture of say • 75 only, nothing that can be done with the mounting
medium can possibly increase the aperture or resolving power of the

objective. The advantages of highly refracting media are limited (as

shown by Mr. Stephenson in his original paper *) to intensifying the

images. An appropriate medium will enable the full effect of a given

aperture to be utilized, but cannot increase it or make an objective

of low aperture " resolve the highest test diatoms as easily as a wide-
angled homogeneous lens." We propose to return to this subject

when we can find space for a few diagrams, which will, we hope,

prevent such an idea as that above quoted being again put forward.

American Society of Microscopists.—[Conclusion of Report of Cleveland Meeting.
Also a serio-comic account of the working of the Session and Soiree, from the
' Plain Dealer,' containing such comments as the following :

" Having looked
at the wriggling worms [in printers' paste] that made the mass literally alive,

they could understand why it is that newspaper paste so seldom sticks. The
insects literally walk off with the pasted clipping on their backs."]

Amer. Mon. Micr. Journ., VI. (1885) pp. 195-9.

See also Queen's Micr. Bull, II. (1885) pp. 33, 34-5.

Banks, C. W.—[Electricity under the Microscope.]

[Exhibition of " Stokes's Spark Apparatus," and "Moore's Geissler tube."
" Mr. Banks also showed the peculiar effects produced by the passage of

the electric spark through various substances—such as oil, filings of

metals, films of soot, finely powdered plumbago, &c. These displays

were in nearly every case vivid and beautiful. TlJe oil imparted an in-

tensely green colour to the spark ; while the course of the latter through
the filings of metals produced entirely different, though not less striking

effects. A peculiar appearance was produced by the passage of the calo-

rific spark through a mixture of small globules of mercury and gold-

filings. The current was thereby interrupted in such a manner that

instead of continuous streams of light, these were broken up iato dots,

and dashes, very strikingly resembling a luminous Morse alphabet. The
entire exhibition was attractive by reason of its novelty as well as its

beauty."]
Proc. San Francisco Micr. Soc, 1885, Sept. 23rd.

* See this Journal, ii. (1882) p. 163.
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Behrens, W.—Winkel's Mikrometerocular mit vertical beweglichem Mikrometer.
—(Winkel's Micrometer-eyepiece, with vertically movable Micrumeter.)

[Abstract of article ia Zeitscbr. f. Wiss. Mikr., II. (1S85) p. 41. With
comments. Post.']

ZeUschr. f. Instrumentenk., V. (1885) p. 326.
Bert, P.—First Year of Scientific Knowledge. Transl. by Mdme. P. Bert.

[Sec. 131, Lens, pp. 16S-9, 176 (2 figs.). Sec. 132, Compound Magnifying-
glasses and Microscopes, pp. 169-70, 176 (1 tig.). " Great magnifying
power may be obtained by a Microscope. Things appear 100 times, 200,
and even 1000 times larger than they really are." " Had we time, how
many astonishing and marvellous things might I not show with its help !

Thousands of living beings in a drop of stagnant water, millions of tiny

red bjJies in a drop of bloud, and I cannot tell what besides."]

344 pp. (figs.), 8vo, London and Paris, 1885,
Blacking Brass Diaphragms, &c.

[Dissolve 1/4 oz. sulphate of copper and half its weiglit of liyposulphite of
soda in a little more than a pint of water. Well clean the diaphragm

;

place it in the solution and heat it. More hyposulphite will give a
darker tint ; more sulphate, a lighter steel-grey colour.]

Amer. Mon. Micr. Jouni., VI. (1885) p. 178, from Brit. Journ. Phot.
Br BR ILL, T. J.—Photo-micrography work with high powers.

[Title only of paper read at Ann Arbor meeting of the Amer. Assoc. Adv.
ScL, 1885.]

Amer. Journ. Sci., XXX. (1885) p. 327.
Carpenter, W. B —The President's Address to the Quekett Microscopical

Club, 24th June, 1885.

[Remarks on Mr. Buffham's paper on the conjugation of Rhahdonemn,
ante. p. 842. Expression of regi-et at the tone of Prof. E. R. Lankester's
criticism of Mr. B. T. Lowne's views of the eyes of insects. Recommending
the study of the question whether the Bacteria have permanent specific
forms and distinctive potencies, or are cajiable of being modified by culture
or natural influences so as to change their potency. Nitriticaiion.J

Journ. Quek. Micr. Clvh, II. (1885) pp. 180-8.
Chad WICK, W. I.—The Magic Lantern Manual.

[The Microscope, pp. 131-5.]

2nd edition, 154 pp. and 107 figs., 8vo, London, n.d. (Preface 1885).
Cox, .J. D.—The Actinic and Visual Focus in Photo-micrography with High

Powers. {_Suprn, p. 1070.] Amer. Mon. Micr. Journ., VI. (1SS5) pp. 193-5.
CzAPSKi, S.—[Abbe's Optical Thories.]

[Brief general summary in a review of Dippel's ' GrundzLige der Allge-
meinen Mikroskojne.'] (fn part.)

Zeits'jhr. f. Imtrumentcnk., V. (1885) pp. 367-9.
Ellis, A. /.—See Helmholtz, H. L. F.
Fleischl, E. v.—C. Eeichert's neuer beweglicher Objecttisch. (C. Reicherfs

new movable stage.) [/'ai^]

ZeUschr. f. Wins. Mikr., ii. (1885) pp. 289-95 (2 figs.).

Fbiedekich, K.—Instrument zur Messen und Theilen von Linien. (Instru-
ment for measuring and dividing lines.)

German Patent Kl. No. 31,878, June 4th, 1884,
and No. 32,805, March 10th, 1885.

('., E. P.— Binocular Microscope.—See Nelson, E. M.
Gray's fS.) Water Microscopes.

[IJ. K;ri]>tion (by " tiic ghost of Stephen Gray ") of his water, fluid rellecling,

and isinglass Microscopes—from Pliil. Trans., XIII. (161*6-7).]

Ewil. Mech., XLII. (1885) pp. 99-100 (2 figs.).

Orunow's (J.) Abbe Illuminator. [.S'?//>''«, P- 1065.]
Ain':r. Mon. A/icr. Journ., VI. (1885) p. 183 (I fi.'.).

Jklml.ollz, If. L. /''.—On the Sensations of Tone as a pliysiolugical basis for ilm
theffry of music. 2iid Engl. ed. tran.',!. from the 4th German ed. by A. J.

EIMh, with additional notes and a| jiendix.

[Contains a description of the " Vibration Micioscope." /V<.]
xix. and 567 pp. (70 figs.), 8vo, London, 1885.

4 A 2
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Heueck, H. Van.—le Microscope a I'Exposition TJniverselle d'Anvers. (The
Microscope at the Ant-werp Universal Exhibition. In part.')

Journ. de Microgr., IX. (1885) pp. 364-75 (6 figs.).

Hirst, G. D.—[Dr. Morris's theory as to highly refractive mounting media.]

[Siipra, p. 1078.]
Journ. and Proc. Royal Soc. N. S. Wales, XVII. (1884) p. 179,

[Hitchcock, E.]—Postal Club Boxes.

[Contents of Box F.] Amer. Mon. Micr. Journ., VI. (18S5) pp. 199-200.

Hogg, J.—The Microscope; its history, construction, and application.

[New title-page only.]

11th ed., XX. and 770 pp., 8 pis. and 356 figs., 8vo, London, 1885.

Hyde, H. G.—The Electric Light in Microscopy.

[Exhibition of lamps of 1 and 3 candle power. He "agreed with the

conclusions amved at by other observers, that while the light itself is

eminently adapted to microscopical purposes, its general adoption will

have to be deferred until marked improvements are made at the battery

end. He doubted whether any of the fluid batteries could be modified so

as to answer the purpose, and was disposed to think tljat in some form of

storage battery the necessary qualities would ultimately be found. To
that end he was experimenting." ]

Proc. San Francisco Micr. Soc, 1885, August 26th.

Inostranzeff.—[Double Microscope for non-transparent Minerals.]

ISupra, p. 1058.] Illus. Sci. Montlily, IV. (1885) p. 27.

Jadanza, N.—Zur Theorie der Fernrohre. Ueber die zusammengesetzten diop-

trischen Systeme. (Theory of the Telescope. On compound dioptric systems.)

Centr.-Ztg. f. Optik u. Mech., VI. (1885) pp. 193-5, 205-8 (2 figs.).

Transl. from Atti R. Accad. Sci. Tor., XIX. (1883).

[Jaubert, L.]—Les Instruments de I'Observatoire Populaire. (The Instru-

ments of the ' Popular Observatory. ')

[Microscopes jsosf.] Les Sciences, I. (1883) pp. 53-7 (4 figs.).

Cf. also pp. 9 and 11, 31, 46, 62-3, 78, 109.

Jolt, J.—The Meldometer.

ISupra, p. 1068.] Nature, XXXIII. (1885) pp. 15-6,

Lankester, E.—Half Hours with the Microscope. A popular guide to the use

of the Microscope as a means of amusement and instruction.

[New title-page only.]

16th ed., XX. and 130 pp. (30 figs, and 9 pis.), 8vo, London, n.d.

Leckenby's (A. B.) Microscope Pencil-case. [(Siyjra, p. 1065.]

Amer. Mon. Micr. Journ., VI, (1885) p. 200.

Lewis, E. T.—New Gauge for Wires or Plates.

[Trotter's Patent.] Journ. Quek. Micr. Club, II. (1885) pp. 203-4.

MoLLER, J.—Eeichert's Condenser. [Vol. IV. p. 437.]

Zeitschr. f. Wiss. Mikr., II. (1885) pp. 339-40 (1 fig.).

Morris, W.—[New Fluid for homogeneous objectives.]

[Oil of resin, used pure or thinned with oil of cedar.]

Journ. and Proc. Royal Soc. N. S. Wales, XVIII. (1884) p. 177.

„ „ New Mounting Medium. {Supra, p. 1077.] Ibid., pp. 178-9.

Nelson, E. M—Microscopical.

[1. Eeply to F. D'Agen (ante, p. 888) as to the effect of bubbles at the back
of an objective. 2. As to the resolution of A.pellucida (96,000 striae per

inch in Smith's medium 2-4) with a Powell dry 1/12 in. of N.A. 0'94.

" Of course it had to be coaxed by using sunlight, heliostat, and a suitable

condenser." 3. "With regard to the Abbe theory (theoretical limit of

resolving power of objectives as tabulated on cover of E.M.S. Journal),

I find it in practice absolutely correct. I also believe the law on which
it depends is as certainly proved as is tlie law of gravitation." 4. Cor-

recting three slips in F. Grant's communication.]
Ungl. Mech., XLII. (1885) p. 100 (2 figs.).

„ „ Podura Scale.

[Criticism of a suggestion for placing a diaphragm above the condenser

instead of, as is iireferalde, below.] Engl. Mech., XLII. (1885) p. 202.
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Nelson, E. M.—Microscopical Binoculars.

[Supra, pp. 1073-5. Keply to query by E. P. G., p. 171.]
£ii;jL Meek., XLII. (1885) pp. 202-3 (6 figs.).

„ ., Diaphragms.
[DiapLiagms close to the object or in contact with the lower side of the slip

have no effect.]

Ihid., XLII. (1885) p. 239.

„ ., Pygidium of the Flea as a test-object. [I'ost.'}

Journ. Quel:. Micr. Club, II. (1885) p. 197.

„ „ Position of Objects with the Binocular. \_Sup7-a, p. 1074.]

Ibid., pp. 198-200.
Old FIELD, W.—The Construction of Object-glasses.

[Criticism of Orderic Vital's comments ou his articles.)

Engl. Mech., XLII. (1885) p. 205.

Pelletan, J.—Les Objectifs a immersion homcjene de MM. Bezu, Hausser et

Cie. (The homogeneous immersion ol>jectives of MM. Be'zu, Hausser & Co.)
[Commendation of their Microscopes and objectives.

]

Jvurn. de Microgr., IX. (1885) pp. 313-6 (1 fig,),

"Pkocell a."—Microscopical.

[1. Correcting some errors in F. Grant's communication, ante, p. 889.
2. Strongly recommending B Kellner eye-pieces.]

Engl. Mech., XLII. (1885) p. 100.
Queen, J. W.—Table of Colour-corrections. [Supm, p. 1068.]

Queen'i Micr. Bulletin, II. (1885) p. 38.

Regnard, p.—Sur un dispositif permettant de suivre par la vue les pheno-
menes que presentent des animaux soumis a une pression de 600 atm. (On
an apparatus allowing the phenomena to be followed which are presented by
animals subjected to a pressure of 600 atmospheres. [Ante, p. 876.]

Comptes Eendus, C (1885) pp. 1243-4 (1 fig.).

Nature, XXXII. (1885) pp. 399-400 (2 figs.), from La Nature.

Journ. Soo. Scieatifiques, I. (1885) pp. 358-9. (^Soc. de Biol., 25th July.)

Kobin (C.) Death of. Nature, XXXII. (1885) p. 578.

EoYSTON-PiGOTT, G. [W.]—Microscopical Advances—Ancieut and Modem. I.

Engl. Mech., XLII. (1885) pp. 231-2.

Smith, H. L.—The influence of Science Studies.

[Presidential Address to the Cleveland Aleeting of tiie American Society of

Microscopists.

"Happily we, in the study of niieroscopy, are untrammelled by meta-
physical thoughts. We microscopists do not trouble ourselves with
cause and effect, but Iciive the leaven in the lump, feeling assured that
it will in time leaven the whole. The old word lias passed away. The
age of the hero has passed away. The people have arrived. Science has
arrived, and theology, law, and all are on trial. Tliose who devote their

lives to scientific rest arch dcvelope a love for truth."
" Professor Smith said that he could remember when physicians were shy

of the Microscope. To-day, wliile there are a few old practitioners who
slirug tlieir shoulders distrustfully wlien the younger physicians use the
Microscope, even the ohler ones are unconsciously affected in their jiruc-

tice by advancement in microscopical investigations. The President spoke
of biology, which owed its existence to microscopy, and which has worked
a revolution in medicine. Anything that can claim to aid us in coping
with contiigious disea.-e.s, with blights upon our crops and diseases in our
flofiks, is of intense interest to the public, and it Ls with these that biology
deals. It is in its infancy yet, but it is destined to become njoro and
more impfjrlant. The speaker said that it had been shown that a two-
Lundred millionth part of a droi) contains enough b.acteria to bo deadly
infectious. He said that when it is shown that ventilation and sewage
Lave been greatly b(-nefitcd by microscopic inventigations, it may be
ofjnaidered fortunate that some men have microbes on tlio brain, as haa
been said in jest. IIo said tliat biology may yet prove that the in-

finitciiimal organiams with which it deals are not alone concerned with
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disease, but with health as well, and that they, acting in the pores of the

human system as workers, carry off the sewage of the system, and thus

overcome the effects of violations of nature's laws, and thus work to the

end of aiding man in working out in himself the theory of the survival of

the fittest. He said that microscopy has a great work to do in geology,

and thus in affecting the commerce of the world."]

Amer. Mon. Micr. Journ., VI. (1885) pp. 166-7.

Smith, H. L.—Device for Testing Eefractive Index. \_Supra, p. 1066.]

Ibid., pp. 181-2 (1 fig.).

Cf. Queen's Mkr. Bull, II. (1885) p. 40.

SoRBT, H. C—See Wedding, H.

W., E. D.

—

Measurement of Power and Aperture of Microscopic Objectives.

[1. Describes the following method :—Kemove the eye-piece ; adjust the

length of the tube by means of the draw-tube to exactly 10 in. from the

back lens of the objective (this may conveniently be done by dropping a

straw cut to 10 in. in length into the tube, allowing the lower end of it to

rest on the back lens). Place a stage-micrometer divided into hundredths

and thousandths of an inch on the stage. Hold a finely groimd slip of

glass on the top of the draw-tube. Focus until the divisions of the stage-

micrometer are clearly visible on the ground-glass slip, when they can be

marked on the slip with a pencil. The extent to which the divisions of

the micrometer are magnified on the glass slip indicates the power of the

objective. «

2. Also gives a method for ascertaining the angular aperture of an
objective:—Place the Microscope with its tube in a vertical position on

a table having a dark-coloured cover. Take out the eye-piece. Kack
down the tube until the front of the objective is level with or below the

under side of the stage. All substage fittings must be removed. Take
two pieces of white card and place them on the table right and left of the

Microscope. Look dowii the tiibe, and move the pieces of card until you
can just see the extreme edge of each piece of card mirrored on each side

of the field of the objective on the extreme edge of the circle of the field.

Now measure the distance apart of the two pieces of card (their inside

edges) and the distance from the table of the front lens of the objective.

Draw the first-mentioned distance on a sheet of paper as a horizontal

line, and set up the latter distance from the middle of this line, and per-

pendicular to it. Draw two lines from the ends of the horizontal distance

to the top of the perpendicular one—when the angle formed by these two
lines will be the angular aperture of the objective, or a close approxima-
tion to it.]

Engl. Mech., XLII. (1885) pp. 100-1.

Ward, R. H.—Choice of Objectives and Oculars.

[" It is probably quite safe to say that objectives anywhere from 1/8 in. to

1/12 in., if not lower, can now be obtained, which will show as well as

has ever been done anything that has yet been seen by the Microscope.

The question as to the choice of moderate or extreme apertures for ob-

jectives is still open, and somewhat evenly disputed." "In the com-
bining of oculars with objectives it is still undecided whether it is

preferable to secure a sufficient variety of powers by means of a large

number of objectives, or by the high and low eye-piecing of a few."]

Journ. N. York Micr. Soc, I. (1885) p. 164,

from article " Microscopy," in ' Appleton's Annual Cyclopedia ' for 1884.

,, „ The Binocular. (^Concluded.)

[Wenham's, Nachet's, and Abbe's, and general remarks.]
Queen's Micr. Bull, II. (1885) p. 38,

from The Microscope in Botany (Behrens).

Wedding, H.—The properties of malleable Iron deduced from its microscopic

structure.

[Includes a letter from Dr. H. C. Sorby, on a " Direct illuminative " con-

trived by him. Post.']

Colliery Guardian, 18S5, June 5, p. 908.
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Weight, L.—The Optical Lantern.
[Keply to " Kector," ante, p. 891. Waste heat cannot be utilized. As to

Newton's new improved 6 in. and ii in. objectives for the oil-lautern.]

'Unjl. Mech., XLII. (1885) pp. 121-2.

Wtthe, J. H.—The Microscopist ; a Compendium of Microscopic Science;
including the use of the Microscope ; mounting and preserving microscopic
objects ; the Microscope in Chemistry, Biology, Histology, Botany, Geology,
Pathology, &c.

4th ed., pp. i.-xii. 17-434, 240 figs, and 27 pis., Svo, Philadelphia, 1883.

j8. Collecting', Mounting and Examining Objects, &c.

Preserving Eggs of Cephalopoda and preparing Blastoderms.*
—Mr. W. E. Hoyle finds that when the youog Cepbalopods have reached
a stage at which the rudiments of the arms are clearly visible it is

moderately easy, after a little j)ractice, to extricate them by making
an incision into the egg-membrane with a fine scalpel ; but previously

to this period they so nearly occupy the whole interior of the egg that

it is almost impossible to obtain them uninjured. A quantity of such
eggs he preserved whole by a method suggested by Dr. Jatta. The
strings of eggs are placed whole in a weak solution of chromic acid

(about 0*25 per cent.) for a few hours, and then in distilled water
for twenty-four hours, after which they are preserved in alcohol. The
embryos can then be extracted much more readily than when fresh.

A number of blastoderms in process of segmentation were pre-

served according to a method proposed by Ussow. The egg, without
removal of the membranes, is placed in a 2 per cent, solution of
chromic acid fur two minutes, and then in distilled water to which a
little acetic acid (one drop to a watch-glassful) has been added, for

two minutes longer. If an incision be now made into the egg-
membrane the yolk flows away and the blastoderm remains ; if any
yolk still clings to it, it may be removed by pouring away the water
and adding more. The blastoderms thus prepared show, when ap-

propriately stained, fine karyokinetic figures.

Treatment of the Eggs of the Spider.j—The eggs of the grass

Bpider (Ar/alena noevia) are deposited in cocoons attached to the

under side of loosened bark and other sheltered places. During tho
entire winter cocoons may be found with eggs in early stages of
development. The species thrives well in captivity, so that there is

no diflBculty in obtaining eggs freshly laid.

For studying the egg in a living condition tho long-used method
of immersion in oil is, Mr. W. A. Locy thinks, excellent. Tho oil

should be perfectly clear and odourless. Tho external features can
be studied to bettor advantage by mounting the eggs in alcohol after

they have been freed from the chorion and stained. Another valuable
method for surface study consists in clearing the already stained egg
in clove oil. Tho thickness of the blastoderm is most easily deter-

mined in this way.

The best method of hardening preparatory to sectioning is that

* Nature, xxxii. (188.5) p. .50G (Report to Britisli Association),

t Amor. Natural., xix. (1885) i)p. 102-22.
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of heating in water to about 80° C, and then after cooling slowly,

treating with the usual grades of alcohol. Good results are obtained

with Perenyi's fluid, which renders the yolk less brittle. Osmic acid

does not penetrate the chorion, and chromic acid or acid alcohol are

not easily soaked out on account of the thickness of the chorion.

Borax-carmine is, on the whole, the best staining fluid. It is

difficult to make the dye penetrate the chorion, and, after hatching,

the cuticula forms a similar obstacle. This difficulty may be over-

come by prolonged immersion in the staining fluid. In some cases

seventy-two hours were required to obtain a sufficient depth of colour.

In order to avoid maceration, which would result from so long con-

tinued immersion in a weak alcoholic dye, the staining process may
be interrupted at the end of every twenty-four hours by transferring

to 70 per cent, alcohol for an hour or more.

After most methods of hardening the yolk becomes very brittle,

and the sections crumble. This diificulty may be overcome by col-

lodionizing the cut surface before making each section, in the manner
described by Dr. Mark.*

Balkwill's Foraminifera Slides.—Various " triumphs of mount-
ing •"' have been issued from time to time, including the well-known
arrangements of the scales of butterflies, but Mr. F. P. Balkwill must
be considered to have carried off the palm by his slides of Fora-
minifera which he commenced to issue now some years ago. On a

Fig. 249. Fig. 250.

plate only 2^ in. by 1^ in. no less than 220 different collections of

species of Foraminifera are arranged and named. Fig. 249 shows the

slide in natural size, with the 220 divisions. It has not been possible

to reproduce the photographed names, but fig. 250 enlarged 4 times

shows how they are pliced.

Preparing Leaves to show Starch-grains. t

—

A very interesting

experiment, showing the influence of light upon the formation of

* Ainer. Natural., xix. (18S5) p. 628. Seetliis Journnl, ante, p. 737.

t Cf. Amer. Mon. Micr, Jouru., vi. (1885) p. 178.
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starcli iu leaves, can be readily performed according to a method re-

cently described by Prof. J. Sachs. To show the starch-grains a leaf

must be bleached and made transparent in this way : The fresh leaf

is placed in boiling water for ten minutes, after which the chloro-

phyll is extracted by placing it in alcoliol. The colour is thus re-

moved without rupturing the cells, which retain the starch. The
latter is then made visible by treatment with iodine. The cellular

tissues become stained dark blue or lighter, according to the quantity

of starch present. Comparative experiments may be made by ex-

posing half of a leaf to sunshine while the other half is protected.

A leaf collected in the evening contains much more starch than in

the morning.

Studying Pollen-grains.*—For the study of the development of

the pollen-grains of Campanula Americana,] Prof. C. P. Barnes used
alcohol-fixed buds, which had been twenty-four hours iu equal parts

of 95 per cent, alcohol and glycerin, commencing with those 2 mm. in

length. The sections of the entire bud were stained with an aqueous
solution of methyl-blue. The plant is an admirable one for the use of

students in this respect.

For the study of the pollen-grains themselves fresh material is re-

quisite. The best results were obtained by staining with Grenacher's

borax-carmine. The grains are placed in a drop of 2 per cent, acetic

acid, and after a few minutes a drop of borax-carmine added. This is

allowed to remain an hour, the slide being protected from evaporation

meanwhile. The stain is then washed out with acidulated alcohol

(70 per cent, alcohol 100 cc, HCl. 5 cc), and a drop of dilute glycerin

})laced on the specimens. The demonstration of the nuclei is ex-

tremely difficult.

The grains were germinated in a hanging drop of 3-12 per cent,

sugar solution in the usual moist chamber. After three hours they
were examined, the cover-glass with the drop being lifted off and
allowed to fall on (1) a drop of acetic-iodine-green,J or (2) a droj) of

picro-carmine. After a few minutes dilute glycerin is run under the

cover. Both yield excellent results. The nuclei in the tubes are

thus more deeply stained than the cytoplasm.

Longitudinal sections of the stigmas serve for the study of the

entrance of the pollen- tubes. The author used alcoholic material,

without any staining, mounted in glycerin.

The pollen-tubes in the conducting tissue may be studied either

in longitudinal sections of the stylo, or by laying open the style, and
drawing a needle through the canal, thus dragging out tho conducting
tissue. In the latter case care must be taken to tangle tho strands as

little as possible, and methyl-blue should bo used as a stain, other-

wise the transparency of the pollen-tubes renders them very difficult

to follow. The very greatly elongated cells of the conducting tissue

are almost exactly the diameter of the p(dlen-tubes, and are liable to

Bot. Gazette, x. (1885) pp. .353-4. f Sec this Journal, supra, p. 1028.

J A drop of 1 per cent. a<"ctic acid, to wliich a hiquU drop of iodiiic-grocn is

iylded. (Htrasburgor, ' Noue Unturauchuiigoii,' p. G.;
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mislead, were it not for the abundant cellulose plugs which occur
only in the tubes.

In the study of the ovules material fixed in strong alcohol, in a

saturated aqueous solution of picric acid and in chrom-acetic acid,*

was used. The contraction of the contents of the embryo-sac is un-
avoidable. Prof. Barnes thinks the alcoholic material is quite equal

to the others and less troublesome. He found it necessary to depend
on getting chance sections of the ovules by cutting the whole ovary
longitudinally and laying tbe sections in glycerin. Previous to tbe

cutting, the material is placed in alcohol glycerin for twenty-four
hours or more. After being mounted in glycerin tbe sections become
clearer and clearer. He also tried cutting sections in various known
directions, by imbedding the ovules in coloured pith to render them
more easily seen. The results, on the whole, are not better than by
depending on chance sections, and they are much more troublesome.

Imbedding in Paraflfin.f—Dr. E. Selenka has devised a method
for fixing minute objects in a definite position in paraffin.

In a thin-walled glass tube (fig. 251) a central depression of

limited extent is formed by heating this portion, closing one end of

the tube with the finger, and sucking at the other end. One open
end of the tube is then connected with a T-piece, one arm of which
is in communication with a vessel of warm water, the other with a

Fig. 251.

A

i

^
vessel of cold water ; the other end of the glass tube permits the

water to flow out into another vessel. The paraffin is poured in a

melted condition into the depression A on the glass tube, which is

previously warmed by passing hot water through it, and the object to

be imbedded is arranged under a lens ; cold water is then admitted,

and the object is fixed in the desired position.

Andrews and Nachtrieb's Water-bath. |—The following is a

description of a water-bath planned by Mr. E. A. Andrews and
Mr. H. E. Nachtrieb, which has been in use for some time in the

biological laboratory of the Johns Hopkins University.

The bath proper consists of a closed copper cylinder 28 in. in

diameter and 8 in. deep. To the borders of holes cut in the top are

soldered four round, flat-bottomed basins, 8 in. in diameter and 4 in.

deep, with a distance of 2 in. between the nearest points of any two
basins; and nearer the edge of the top, at the angles between the

* Chromic acid 0*7, acetic acid 0*3, distilled water 99. Strasburger, loc. cit.,

p. 328.

t Zool. Anzeig., viii. (1885) pp. 419-20 (2 figs.).

t Amer. Natural., xix. (1885) pp. 917-9 (3 figs.).
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round basins, are four rectangular basins eacb 5 in. long, 3^ in. wide
and 2 in. deep. In eacb of tbe large basins is placed, on movable

Fig. 252.

Surface view of the bath in the table. 1, basia with lid on ; 2, shelf with holes
for dishes in basin ; 3, open basins ; 4, rectangular basins for slides ; 5, tube
for gas-pipe ; 6, hole for regulator ; 7, hole for thermometer.

Fig.' 253.
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Diagrammatic Kection to show the depth of the bath and its basins, and
it» relation to tiio table. The legs of the tabic, of course, extend from the top
of the Ixjx, not from tlie lower siielf of the table, as indicated above, and they are
at the wjrnera of the table.

supports, a shelf for the paraffin cups. This shelf is made from the
circular piece of copper which was cut out of the top for the insertion
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Supports for slides ia rectangular

basins.

of tlie basin. For each basin there is also a copper lid with a button
handle in the centre and a hole, 1/2 in. in diameter, near this for a

thermometer. When the bath is once regulated this thermometer can

of course be dispensed with and the hole in the lid can be plugged
up with a cork. By this arrangement the paraffin dishes are always
kept dry and at a uniform temperature all over. The four rectangular

basins are used for warming the slides. In each of them is a movable
rack made of two tin slips, each about

1/2 in. wide, and folded as shown in

fig. 254. Each of these basins also

has a copper lid with a button handle
in the middle.

Near the centre of the bath a tube

1 in. in diameter passes from the top

down to and through the bottom.

This tube is the jDassage way for the

glass tube that connects the burner under the bath with the gas-

jet above the centre of the bath, and it should be soldered to the

upper side as well as to the under side of the bottom of the bath.

Near this tube are two others, each 1 in. in diameter, that project

about 1^ in. above the upper surface of the bath, but are soldered

with their lower ends flush with the under side of the top of the bath.

One of these tubes is for the automatic regulator, and the other is for

the thermometer. Through them the water is put in or taken out

of the bath. The thermometer and regulator are each in a test-tube

with holes blown in the sides, about IJ in. from the bottom, and with

a good flange on the upper edge by which it is supported on the

copper tube. A bit of cotton in the bottom of the test-tube protects

the mercury bulb of the regulator or thermometer from any jars

against the hard test-tube. The holes in the sides of the test-tube

allow the water of the bath to come in direct contact with the

mercury bulbs and at the same time they are up high enough to keep

the mercmy from running into the bath should either of the mercury

bulbs break while in the tube. The copper bath is supported in a

square box-table, the top of the bath being flush with that of the table.

This table is essentially a box on four legs, with a hole in the

top slightly more than 28 in. in diameter, and with a door at one

end. The bath is supported on four props that rest on the lower

shelf of the table, and around the inside of the table is a lining of

common tin to protect against possible accident. By this means a

steady flame is obtained and the loss of heat is reduced to a minimum
;

and by grouping the regulator, thermometer and gas-pipe near the

centre of the bath, hindrances are practically done away with. There

is also connected with the gas-jet a small home-made glass Bunsen

burner that is attached to the glass gas-tube a little above the bath.

It is very convenient for warming dip-tubes, lifters, &c. In so large

a bath as this two flames are required, but both are burned very low.

The one burner is connected directly with the gas-jet and the other

by way of the regulator. After the bath has, so to speak, been once

set it runs on uniformly and requires no attention. It is regulated
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by putting a thermometer througli the hole in one of the lids into the

dry chamber and shutting off the regulator burner when the chamber

is warm enough. The temperature, as indicated by the thermometer

that dips into the water, is always a few degrees higher than that of

the dry chambers. When the thermometer in the water indicates a

temperature of 60^ C, the basins are warm enough to keep the hardest

grade of paraffin melted. The whole stands at a convenient working

height, about 3 ft. 8 in.

Barrett's New Microtome.—Mr. James W. Barrett exhibited at

tbe last meeting of the Society a microtome which he had devised

(with the assistance of Messrs Swift Si Son) for the purpose of pre-

l)aring large sections of tissues imbedded in celloidiu, gum, paraffin,

or similar material, cutting under spirit, or (if necessary) under water.

The machine is adapted to allow of the preparation of sections up
to 12 "5 cm. diameter, or even more, but Mr. Barrett has used it

chiefly to prepare sections of the whole eye, in which the parts are

maintained in situ. Fairly serviceable machines for these purposes
have hitherto been made by (amongst others) Katsch,* but the object

of the present construction has been to obviate the results of faults in

those previously devised. The chief improvements are (1) general

solidity and large size, (2) accurate raising mecbanism which gives a

definite minimum movement corresponding to a rise of "01 mm., and

(3) the support given to the knife at both ends.

In using the instrument tbe imbedding mass is fixed to a plate or

tube carried inside the bath by the raising mechanism. If celloidin

is to be used, the mass is fixed to the cork-covered plate by simply
moistening both the cork and a flat surface of celloidin with etlier, and
then firmly pressing the two surfaces together in the air until the ether

has evaporated. The mass then becomes most firmly adherent to the

plate. The plate is then placed in the bath, which is filled with spirit,

and sections maybe at once cut.

If paraffin or gum be used, tbe plate is replaced by an adjustable

metal tube which hohls the imbedding mass. The size of the plate

or tube can be made to vary almcjst indefinitely, so that if the manu-
facturer is informed beforehand, the machine can be adapted for the
preparation of sections of very great size.

Bausch and Lomb Optical Go's. Laboratory and Student's
Microtome. — Tliis company have issued a modification of the
Schanze microtome, under the name of the " Laboratory Microtome."

A second form, which they call the " Student's," is shown in
fig. ^5.5. It retains the main features of the first form, but is limited
in its adjustments. The base, curved arm, upright and V-sliaped beds
for tlie obj<ct-liolfler and knife, are made of one casting, thus insuring
ri^'idity. The verticul bed has a grooved slot its full lungtlu An
iifljustalile carriage to whicli the oljject-liolder is attached, slides
along the groove and can be fastened at any jxiint. The knife-slido

rciits on five points upon Prc^f. Thoma's plan. It has a spring

See this Journal, ii. (1882) p, 12G.
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whicbi bears against a projecting flange on the upper end of the

V-bed, so that no matter how hard the material may be, the knife

moves steadily through it without deviating from its plane or re-

FiG. 25o,

quiring any extra pressure. The upper surface has a grooved slot to

which is fitted a sliding thumb-screw so that the knife may be fastened

at any point. The object-holder has a clamp for holding hard

specimens, and a cup which is quickly attached for imbedding soft

ones.

Fig. 256.

^ ' For ether freezing a nickel-plated cylinder with atomizer (fig. 256)

is fastened in the clamp.
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An attacliment (fig. 257) is also supplied for holding other kuives

than those specially made for the microtome. It is provided with a

slot so that it may be ad-

justed ujjon the block, and Fig, 257.

with set-screws so that the

angle of the cutting edge
of the knife may be vai'ied.

The knife is fixed by the

thumb-screw. It will hold

a razor as well as a large

knife with handle.

Seller's Microtome
Attacliment.—At the sug-

gestion of Dr. C. Seiler

the Bausch and Lomb
Optical Co. have devised a

special attachment which may be fastened to either of the preceding
microtomes. It consists of a circular V-shaped way which is firmly

fixed on the vertical bed. A circular block is fitted to it in a manner
similar to that used in the straight movement, and is provided with
a grooved slot for the attachment and adjustment of the knife.

When the block is made to traverse in the circle the knife moves
through the specimen in a circular as well as transverse direction,

thus bringing each point of the cutting edge in a continually varying
position in contact with the specimen. Dr. Seiler is able to cut

large and thin sections in a very satisfactory manner.

Cambridge Rocking- Microtome.*—Dr. C. 0. Whitman considers

that the chief objection to this microtome is, that it is adajited to

only one mode of section-cutting, namely, that of producing ribbons
of sections imbedded in paraffin. It could not be used fur cutting
collodion sections, nor can it be conveniently employed in the Duval-
Mason method, where tlie block of paraffin is collodionized before

making each section. The position of the object is such that it can-

not be conveniently watched during the process of cutting ; and this

appears to him to form another serious objection to the instrument.

Suggestions as to the Preparation and Use of Series of Sections

in Zootomical Instruction.f— Prof. R. Eamsay Wright writes on
this subject as follows :—It is convenient to have in the laboratory
prepared series of certain types, so that the student may supplement
tlie information he has acquired from dissection by the study of these.

Thus entire seiies of Limax and Cydas and partial series of the
earthworiri and leech are almost indispensiblc for an accurate know-
ledge of tlie anatomy of these forms.

Slides 2x3 in. (i. c. double the ordinary width instead of double
the ordinary Iciigtli) are most convenient for small stages, and tit into

many forms of slide-cabinets. Mica covers may bo cut for these, and
have the advantage of cheapness.

• Araer. Natural,, xix. (ISH.'i) pp. 1022 5. t Ibid., pp. niO-20.
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Czokor's alum-cocliineal * is an exceedingly convenient stain for

such purposes, as it penetrates an object of considerable size readily,

and differentiates admirably. Thus a Limax may be left in the fluid

twenty-four hours, afterwards washed in water and the excess of

colouring matter removed by 70 per cent, alcohol before it is trans-

ferred to stronger alcohol. Sections of tissues stain in the fluid in

from two to three minutes to two to three hours, according to the ,

method of hardening that has been adopted. The fluid is prepared

as follows :—Eub up 7 grm. of cochineal with an equal quantity of

burnt alum in a mortar, add 700 c.c. of water, and boil down to

400 c.c. Add a trace of carbolic acid, and filter.

Bismarck brown in concentrated solution in water or 70 per cent,

alcohol also stains well in toto ; there is no danger of over-staining,

as the excess of colour is removed by alcohol. It is particularly to

be recommended where cartilaginous parts are to be studied, or where

the sections are to be photographed.

Schallibaum's collodion and clove-oil mixture (one volume of the

former to three of the latter) is excellent for sticking the sections to

the slide. Although it is possible by this method to stain the sections

on the slide in either watery or alcoholic media, much time is saved,

and on the whole more satisfactory results obtained by staining the

objects previously in toto. The collodion medium stains slightly in

anilin colours, if staining on the slide be resorted to.

The study of a slide containing a large number of sections may,

in certain cases, be much facilitated by having a photograph of the

slide enlarged two or three times by means of an ordinary view-lens.

Such an enlargement is frequently sufficient to indicate where an

organ appears or disappears in a series, and thus to save time in the

study of the individual sections.

Series of Sections. Thickness of Sections. f—Dr. E. v. Lenden-
feld considers that there should always be continuous series of sections

cut and mounted, one after the other. For certain things, however,

and particularly for a preliminary investigation, this is not necessary

to such an extent as in others, and it will save time, trouble, and

material, if in such a case every second section is cut thick and thrown

away, and every other cut to the required fineness and mounted.

As to the thickness of sections—-a point on which a great deal

depends—the mutual position of whole organs or groups of cells can

generally be ascertained much better by means of thick sections and

low powers, than by means of very fine sections. For histological

details, however, a section is rarely too fine.

For an investigation into the structure of a rare and valuable

specimen, a continuous series of sections may be recommended, which

are alternately as thin as they can be made, and of medium thickness,

say • 005-0 • 02 mm.
Fol's Injection-table.J—Dr. H. Fol describes the table (fig, 258)

for injecting devised by him. (The fig. is a cliche of the original,

* See this Journal, ii. (1882) p. 42fi.

t Proc. I.inn. Soc. N.S. Wales, x. (1885) p. 32.

% Fol'd Lehrbuch d. Vergl. Mikr. Anat., 1884, p. 25 (1 fig.).
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and shows more of the table than of the apparatus which it

supports.)

The two indiarubber balls Dji underneath the table are raised or
lowered by means of a pulley arrangement E. The tap H allows
the apparatus to be brought into connection with one or other of the

Fig. 258.

balls, the upper one then communicating with the air. The object O
and the vessel with the injecting fluid Jfl are both placed in a metal
pan sunk in the table and filled with water, and can be kept warm
by a gas-jet (tap at G). The table is free, and everything is close at

hand for almost instantaneously altering either heat or pressure.
The original explanation is a little meagre as to the action of the

apparatus.

Simple Method of Injecting the Arteries and Veins in small
Animals.*—The principle involved in Prof. H. F. Osborn's method
is that by the use of two injecting fluids, of difierent densities, one
passing through the capillaries, the otl'.er arrested at the capillaries,

the whole vascular system may bo injected from the aortic arch.
The application of the principle is as follows:— (1) The animal

is immersed in tepid water and the heart is uncovered. (2) The apex
of the single ventricle, in the case of an amphibian, or of the left

ventricle in the case of higher animals, is then laid widely open and
the blood allowed to flow freely from the auriculo-ventricular
aperture (see V in fig. 259). (3) A cannula is then inserted a short
distance into the arterial bulb and the first ligature is fastened around
the nozzle. The second ligature is then made ready around the baso
of the ventricle, thus surrounding the auriculo-ventricular apertures.

(4) An ordinary gelatin injecting mass, stained deep red or purple,
is in the meantime prepared. When tlie body is thorouglily warmed,
this mass is slowly injected. As the second ligature is still loose, u

• Amcr. Natural., xix. (1885) pp. 920-1.

Ser. 2.—Vol. V. 4 B
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Illustrating method of preparing the

frog's heart. V, ventricle ; L A, left

auricle ; P, auriculo-ventricular open-
ing ; 1st L and 2nd L, first and second
ligatui-es; C, cannula.

quantity of blood, gradually followed by the gelatin, issues from tbe
auriculo-ventricular opening. (5) When the gelatin begins to run

pretty clear, the second ligature is

Fig. 259. fastened and the syringe contain-

ing gelatin is replaced by another
containing a red plaster of Paris

injecting mass. The latter drives

the gelatin contained in the

arteries before it as far as the

capillaries, thus completely filling

the venous system. When the

gelatin is thoroughly cooled the

animal is ready for dissection.

This method can be applied

with considerable ease to all the

smaller animals, such as frogs,

lizards, and pigeons, in prepara-

tion for class-work or investiga-

tion. Its advantages are nume-
rous. Among its disadvantages

may be mentioned the fact that

alcohol cannot well be used as a

preservative, because it dehy-

drates the gelatin, causing it to

shrink and break up the veins.

This difficulty is entirely obviated,

however, by the use of Wickersheimer's fluid, in which the injection

remains perfect for an indefinite time.

New Methods of Preparing Carmine Staining Fluids.*—Sig. G.

Arcangeli states that the unsatisfactory results and the instability of

the ordinary carmine stains, induced him to try other methods, and

he has obtained excellent results by the following modifications.

1. Boil together 100 grms. distilled water, 4 grms. boric acid, and

50 centigrms. carmine for about 10 minutes. Filter when tepid. The
fluid gives a beautiful cochineal-red stain, much resembling that of

eosin. The nuclei of vegetable tissues attain their maximum of

coloration in about twenty-four hours. The cutaneous epithelium

and muscular fibres of Bana esculenta stain well. It is necessary to

be aware that the sections should not be washed more than twice or

thrice in water, and should be then transferred to alcohol, which
seems to set the stain.

2. Another carmine stain, which gave the best results, was obtained

by boiling for about ten minutes 100 c.c. of a saturated solution

of alum, 2 grms. of boric acid, and 25 centigms. of carmine. The
fluid so obtained is of a fine violet-red colour, and stains the nuclei of

animal and vegetable tissues in about twenty-four hours, and accord-

ing as the sections are placed in an alcoholic or aqueous solution of

the stain, so is the greater or less rapidity of its action. When used

in an alcoholic solution the staining is rapid, and the whole of the cell

* Atti Soc. Toscana Sci. Nat., Proc. Verb., iv. (1885) pp. 233-7.
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participates in the process. When in combination with water only,
the action is slower, and the nucleus alone affected,

3. A third stain was made by substituting salicylic for boric
acid. 100 grms. of a saturated solution of alum, 25 centigrms.
carmine, and 25 centigrms. salicylic acid, are boiled together for ten
minutes. The fluid thus obtained has a redder hue, and its stain a
more vivid red than that of the preceding fluid. Vegetable and animal
tissues stain in about twenty-four hours.

4. Satisfactory results were obtained by boiling 25 centigrms.
carmine with 50 c.c. saturated solution of picric acid for ten minutes,
and filtering when cold. The fluid thus obtained much resembles in
its action and appearance picrocarmine.

Staining Salivary Glands.*—Dr. N. Kultschizky points out that
the secreting cells of the serous salivary glands of the hedgehog
(corresponding to the parotid of other mammals) stain badly by the
rapid process ; slow staining for twenty-four hours or so is better. He
specially recommends Prof. Kutschiu's method, which consists in
immersing thin sections of the organs, previously hardened in chromic
acid salts or alcohol, in a 4 per cent, solution of chloral hydrate
slightly tinged with picrocarmine. The plasma is differentiated

into an outer granular nucleated zone deeply stained with carmine or
logwood, and an inner zone, finely granular and less coloured. The
epithelial cells lining the small duct.s show three zones after staining
with logwood or carmine.

2. The mucous glands (corresponding to sublingual of most
mammals ; the orbital of dogs) contain, in the fresh condition, cloudy
cells, which clear up with alcohol or chrome salts. The nuclei and
plasma stain equally well with carmine and logwood ; the epithelial
cells of finer ducts stain well with logwood.

3. The mixed glands (corresponding to submaxillary of man,
mouse, and guinea-pig) contain two kinds of cells, (a) Muconoid
distinguished from ordinary mucous celLs and from serous cells by the
fact tliat their protoplasm is ptained deeply with carmine

; logwood
only stains their nuclei, {h) Serous cells, which stain slightly with
carmine, strongly with logwood.

Staining with Haematoxylin.t—Mr. W. A. Haswell, in an account
of his experience of histological methods in connection with class-

work, says he finds objects which have been hardened by any of the
usual methods, after having been at least a fortnight in alcohol, are
best staiued en bloc by an aqueous solution of crystallized hjcmatoxyliu,
followed by bichromate of potash as recommended by lleidonhain.t
For most organs and tissues, pieces 1/2 in. square are most success-
fully and uniformly stained through by means of a 1/2 per cent,
solution of hematoxylin, allowed to act for ten to twenty-four hours •

the staining agent is followed by a 1 per cent, solution of bichromate
of potash, which should be allowed to act for two or three hours. It

* Zcitschr. f. Wis8. Zwl., xli. (1884) i)p. 99-100 (1 pi.).

t Troc. Linn. Soc. N. S. WaluH, x. (18H5) pi). 'AlC-J.

X rflugor'a Arch. GoKamint. I'hyijiol., xxiv. (1881) p. -108.

4 B 2



1096 SUMMARY OF CURRENT RESEARCHES RELATING TO

is quite impossible, of course, to lay down any precise rule as to

the time required for staining satisfactorily portions of any given

organ ; though twenty-four hours' immersion in a 1/2 per cent, solu-

tion of hsematoxylin will, in the majority of cases, give satisfactory

results, in some instances the object will be rendered too black, and

in others will be found not to be stained throughout. The tissues

which require the most prolonged staining, when hardened by one

method, may become much more rapidly coloured when treated in

another way. It will, therefore, be found necessary, in order to

insure good specimens of all the organs, to tahe several pieces of each,

prepared in different ways, and subject them all to the same process

of staining ; or else, taking several pieces of each specimen, to subject

each of them to the action of the staining fluid for a different interval.

The results obtained by this method excel, in Mr. Haswell's opinion,

in the definiteness of the cell-outlines, and the distinctness of the

differentiation of the tissues, any that can be obtained ^by any of the

ordinary processes of staining capable of being carried out in a class.

Imbedding in Paraffin.*—Specimens of animals or of organs

stained as above described en hloc, and afterwards treated with bichro-

mate of potash, require, after soaking for a few minutes in distilled

water, to be treated with strong alcohol for several days—absolute

alcohol being used for at least the last two days—in order completely

to remove the water with which they have become saturated. As in

staining so also in the imbedding, both time and material are saved

by preparing a large number of specimens—say twenty or more—at

one time. The alcohol is then replaced by chloroform. If the objects

are delicate and complicated, this will be very conveniently and
thoroughly effected by using some such contrivance as the chloroform-

box which Mr. Haswell employs. This is an oblong brass box,

divided internally into two compartments by a vertical partition,

which does not reach the bottom, but leaves an opening of 3/4 in.

Chloroform, with a slight admixture of sulphuric ether, is poured into

the box until it rises a little above the lower border of the vertical

partition. Absolute alcohol is gently poured by means of a pipette

on the surface of the chloroform in one of the compartments ; the

objects are placed in this, and, as they become saturated with the

chloroform, they sink down until they drift through below the parti-

tion into the other compartment, which contains only the mixture of

chloroform and ether. From this they can be taken out without dis-

turbing the equilibrium of the alcohol and chloroform. Ordinary

objects may simply be transferred from absolute alcohol to chloroform,

and kept 'in the latter for twenty-four hours, or until saturated.

Saturation with paraffin is then effected by the well-known method of

Giesbrecht. Mr. Haswell uses a special water-bath, with trough

divided into a number of compartments. To ensure a good result,

equal parts, by volume, of chloroform and paraf&n (of low melting-

point) should be used, and the objects should be left in the bath at the

temperature of the melting-point of the soft paraffin for about twenty-

four hours.
* Proc. Linn. Soc. N. S. Wales, x. (1885) pp. 277-8.
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Eau de Javelle for Clearing.*—Prof. E. Strasburger caHs atten-

tion to Eau de Javelle f as a medium for rendering vegetation-points

clear.

Eau de Javelle (liypocLloiite of potash) is decidedly superior

to Eau de Labarraque (hypochlorite of soda). It is made by mixing
20 parts of the officinal (25 percent.) calcium chloride with 100 parts

water: after standing some time, a solution of 15 parts jiotash in 100
vater is added, and after standing some days longer it is filtered.

Should the solution be found to contain too much lime, add a few
drops of potash and filter off precipitate.

Fixing Objects to the Cover-glass.J— Mr. C. Van Brunt gives one
of many methods of fixing objects to the cover-glass which has been
used very successfully in glycerin mounts— the albumen method.
Mix filtered or strained albumen and glycerin in equal j^arts, and with
a needle apply a thin film of the mixture to the surface of the cover-

glass. On this film place the object. If now the albumen is coagu-
lated by a gentle heat it will hold the object so fast that it can be
mounted in glycerin, and will always keep its place. The albumen
is transparent, except when too much is used.

Smith's Mounting Media of High Refractive Index.§—At the
Meeting of the American Society of Microscopists at Cleveland,
Prof. H. L. Smith described his process of mounting in media of
high refractive index, and gave the formulae for preparing the same.
The white medium, which has a refractive index of about 1 •?, is very
easily prepared, and is pronounced by Prof. Smith and those who
have used it, as unchangeable, provided moisture is kept out. The
following is the formula as given for this :

—

A stiff glycerin-jelly is first made, about the consistency of honey,
by dissolving clear gelatin (Cox's) in pure glycerin, by aid of heat,

and in two fluid drams of this, 40 gr. of pure stannous chloride aro
dissolved. The solution is easily aflFected by a little heat. When
this solution is made it will probably be somewhat milky, but by
boiling it in a test-tube it w^ll become beautifully clear and about
the colour of balsam. This boiling must bo done in a test-tube not
over one-fourth full, as the bubbles are, towards the last, very largo
and thrown violently up and liable to eject the fluid from the tube

;

but with care the whole may in a short time be made not only clear,

but when cold about as stiff as thick balsam, and, if in a small vial, it is

not readily poured out. This medium should be used in making mounts
precisely as balsam is when the mounts are to be finished by heating.

The bubbles escape very rapidly and easily, but towards the end of
the boiling, as the medium becomes viscid, thoy are inclined to persist,

but }>y carefully heating, using a small flame, they will disappear,

and indeed, as they arc mostly steam, they will frequently di6api)car

• Bot. Ccntmlbl., xxiv. (188.5) p. lo7.

t Hf* tliifl Jfinninl, ontc, p. 89;{.

I Journ. N. York Mirr. Soc, i. (188r)) pp. l.'iS-n.

§ Amcr. Mod. Micr. .Jomn., vi. (188.'); pp. 101-:< (1 lig.).
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wholly in cooling, when a balsam moimt under the same circumstances

would be full of bubbles.

If the boiling has been sufficiently prolonged, the cover will be

found, on cooling, to be pretty firmly attached, and will allow the

excess of material to be cleaned ofi' without danger to the mount

—

indeed this excess should be hard, requiring a knife or a sharp edge to

remove it. It is advisable to put on only so much as is necessary to

fill in under the cover, and have no cleaning to do afterwards ; or put

on a minute drop, and if that should not be enough feed in a little

more from the end of the small glass rod used for dipping. The
best thing to clean off the excess is hydrochloric acid, a bit of tissue

paper rolled up and moistened with this, not too wet, serves the

purpose admirably, but water may also be used, and is nearly as

good.

As the medium is deliquescent it is ne.essary to use a protecting

ring. For this purpose, after the slide is well cleaned around the

cover-glass, and warmed to dry it, apply a good coat of zinc white

cement * or shellac coloured to suit the fancy. If the sealing is

perfect there will be no change by time. It is recommended, how-
ever, to use a wax ring. These rings punched out of sheet wax, of such

size as to cover the edge of the thin glass, are put on the mount when
it is finished, and, by cautious application of a small flame, just

melted but not so as to run. If any bubbles form under the ring

they may be removed by touching with a hot needle or pin-point before

the wax cools. A mount made in this way will stand indefinitely and
can at any time receive a supplemental coloured ring of shellac or

other varnish for a finish.

AmpM'pleura pellucida is very beautifully shown in this medium,
and the various Pleurosigmas, indeed all diatoms except the very coarse

ones, which appear almost black in the medium. A very little ex-

perimenting will enable one to use the medium successfully.

The use of the gelatin is only to give such a hold upon the cover

as will permit the necessary pressure in cleaning. Many mounts
were made in the earlier experiments with this medium, without the

gelatin, but in all these cases the cover was less firmly attached to

the slide. If the protecting ring keeps out moisture from immersion
media, or the atmosphere, the mounts will remain unchanged. As
the medium dissolves gelatin, albumen, &c., arranged diatoms must
be fastened to the cover by heating the latter, supported on a bit of

thin sheet iron or platinum, nearly to a melting or softening point,

A larger proportion of the stannous chloride can be dissolved than

that mentioned above, even as much as 60 gr., but then on heating to

harden the mass, crystals will appear ; the crystals never give any
trouble when 40 gr. are used.

In a subsequent note f Prof. Smith says, the refractive index may
be raised considerably by making a saturated solution % in the glycerin

jelly—about 60 gr. to the fluid dram—and mixing this with the

* See the next note. f Amer. Mon. Micr. Journ., vi. (1885) p. 182.

X By a saturated solution the author meaas one whicl), when thoroujhly cooled,

will show &igus of crystallization.
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normal solution of 40 gr. The refractive index in this case becomes
nearly 2.

The second medium is realgar, the transparent sulphide of arsenic

dissolved in bromide of arsenic by aid of heat. Both of these sub-
stances should be pure and the mount should be boiled as long as

bubbles are readily given off with considerable heat, and when cold
the cover should be more firmly attached than with balsam. These
mounts are of a deep lemon-yellow colour, and the compound has a
refractive index of 2 • 4.

Excellent and even better mounts, as to permanence, may be
made by using realgar only by sublimation. A bit of the realgar is

put on a plate of mica about 1 in. square, and thick as a penny.
This is melted by strong heat of a spirit-lamp. On this mica plato

is placed another, with a hole 5/8 in. in diameter, and above this a
thin glass plate with a hole slightly

less than the glass cover on which the Fig. 200.

diatoms are mounted. In fig. 260 a ^
and 6 are the two mica plates, c the ^ff5^ E?^

glass plate, and d the cover, with the
^^^^^^^^^

diatoms facing the realgar. The whole
is now supported on a metal ring. A strong heat will volatilize the

realgar without change, and often a clear deposit is made all over

the diatoms and under side of the cover, and the latter can now be
mounted in balsam ; but if bubbles are formed in the operation, as

probably will be the case, the heat must be continued till these

disappear and, as the deposit will now be thickest at the centre

just over the realgar, the mount may be finished by putting the

cover, realgar side down, on a clean slide and on the top of it to

prevent breaking, a piece of thick glass, and then, grasping tightly

with forceps to give pressure, heating strongly over a spirit-lamp.

The realgar will soften (it must not be melted else bubbles will form
which cannot be removed) and spread out, more or less, between the

cover and slide making a nice clear mount. The colour of the heated

realgar is very much deeper than when cold. Instead of the solid

realgar a drop of the solution in bromide of arsenic may be used
;

but in this case it must be boiled to expel the most of the bromide,

bcfjre the cover is placed above it ; the solid compound now melts at

a much lower temperature than the realgar alone. These mounts
will not change, but those made from the solution directly will, if

the irigrodiouts are not entirely pure, containing no excess of either

sulphur or arsenic. As bromide of arsenic will dissolve both sulphur

and arsenic there is always danger, if the realgar is not pure, that

there will be an excess of one of these, and if so tlie mount will either

crystallize or granulate.

Prof. Smith also writes* that he is now testing still another medium
of somewhat higher index than the stannous chloride, a full account
of which will appear in due time.

Smith's New Cement.t ~Pr<;f. IT. L. Smith has comrauuicatcd

the rcsultH of some recent experiments he has made with a new cement,

Amtr, Mon. Mic-r. Journ., vi. (1885) p. 182. f I'^id-
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especially adapted for protecting mounts in his new stannous chloride

mounting medium.* It is made by diluting a somewhat thick shellac

cement with benzole, and adding sufficient litharge to give a con-

sistency about the same as that of white zinc cement. It dries very

quickly, forms a much harder ring than does the white zinc cement,

and is not unpleasant in appearance, as it becomes quite brown or

dark on exposure. A thin coat should first be applied, and when this

is well dried it should be followed by another. So far as tried this

seems to promise better than any other for preservation of the stannous

chloride mounts. The white zinc often fails, and while the wax
rings appear to answer admirably, the cement is more readily applied,

and if the future use of it confirms the present promise it will be more
acceptable.

Dry Mounting.—The ordinary method of fastening on the cover-

glass is, in Mr. J. L. W. Miles's opinion,| the cause of a serious defect

in most dry mounts, viz. imprisoned moisture on the under side of

the cover. With very low powers it is not always noticeable, but

with 1 in., 1/2 in., or 4/10 in. objectives definition is seriously impaired.

It is usual to put the slide on the turntable and apply brown or other

cement freely to the rim of the cell, to which the cover-glass adheres

when placed thereon. The cement drying from the outside, the im-

prisoned portion upon which the cover rests hardens by evaporation

within the cell, hence the result mentioned. This difficulty can be

minimized, and in many cases, with care, entirely overcome by pro-

ceeding as follows :—Select a cover-glass much less in diameter than

the cell is, measured across its outer edges
;
place and hold in posi-

tion with a wire clip, and unite the edge of the glass to the rim of the

cell by means of " tacky " gum, which should not run under, or but

slightly, inasmuch as the cover-glass will not overlap the cell rim,

but will barely rest upon its inner edge. There is yet another pre-

caution to be taken, namely, file out a small portion of the cell, which
will form an orifice or opening after the cover is put on. This is a

capital plan when you are in doubt about the dryness of your object,

as the minute opening can be plugged or bridged over by cement at

any convenient time afterwards. Having got so far, all difficulties

would appear to be overcome, but this is not so. It is necessary to

carefully finish the slide with varnish or cement of a damp-resisting

nature. Use brown cement in the first place, and finish with white

zinc, which clings tenaciously to clean glass, and makes a secure and
neat finish.

Mr. T. W. Lofthouse,J in regard to moisture getting into card-

board cells, considered that if the cell was not entirely coated with

cement the moisture would be able to escape at the sides, and tested

this by mounting two slides with a drop of water on the under surface

of the cover before cementing it down. On warming the slide the

cell was soon completely filled with moisture. After being held over

* See the preceding uote.

+ Trans, and Ann. Eep. Manchester Micr. Soc, 1884-5, pp. 26-9.

X Ibid., pp. 32-3.



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 1101

the lamp for a short time, the slides were put on a warm kitchen

mantel-jiiece for two or three hours, and on examining them a week
afterwards they were found to be quite free from moisture.

Mr. E. Ward thinks * that if the moisture could get out of a paper
cell it could also get in, unless it is sealed up at precisely the right

moment with protective cement, and the difficulty is as to when is the

right moment. He prefers to use a metal cell, to be careful to have
dry objects, and having got rid of the moisture from the gum, &c., to

seal up the cell. In this way he has mounted thousands, few of which
have shown even a trace of moisture or fungi.

His plan is this. Having mounted an object in the cell and
allowed it to become thoroughly dry, spin a ring of bro'mi cement
upon the cell and let it dry till it can be indented with the iinger-nail

without sticking. Then warm a cover-glass, and place it on the cell.

Choosing then a strong glass slip, make it hot in the centre by means
of a spirit-lamp, and press it down on the top of the cover-glass

;

the warmth melts the cement, and the cover is fixed firmly without
evaporation inside the cells.

The slide should now be put away for a day or two for the cement
to harden, and then, if another layer is applied, we may be sure of a
dry mount.

White Zinc Cement-t— Dr. F. L. James briefly recapitulates the
objections which have been made to this cement, and his answers
thereto.

It is objected (1) that it does not attach itself firmly and evenly
to glass at all points

; (2) that it is brittle when dry, and easily cracks
and scales oif ; (3) that it is peculiarly liable to " run in " under the
cover-glass ; and (4) that it is unreliable.

To these he replies:— (1) That if the cement works well at one
time it certainly will do so at any and every other time, if the same
conditions exist. A cement that attaches itself to glass at one point
will do so at all points, if the surface is equally ready to receive it

;

but if one part of the surface is clean and dry, and another is dirty

or moist, or both, no cement can be expected to act upon it with
uniformity. (2; A cement made as hereafter described will neither
scale nor crack, as a proof of which he can exhibit mounts made with
it twelve or thirteen years ago, and which have been carried many
thousands of miles with no especial precautions against breakage, and
which are yet perfect. (3) As to the liability of the cement to run
when used with balsam mounts, the fact is admitted ; but it will do
so only when the proper precautions against such an accident have
been neglected. (4) " It is the very height of folly and absurdity to

charge an inanimate substance with caprice and unreliability. If it acts

well at one time and fails to do so at another, the fault lies not with
the substance, but with its manipulator."

White zinc cement made as follows, has. Dr. James considers, no
superior for general microscopical purposes :—Dissolve gum damar
in pure benzol sufficient to make a s(dution of the consistency of

* TraiiH. an<l Ann. Ilcp. MancJi^Htcr Micr. Sof., 1884-.'), pp. .33-0.

t St, Louis Nufional Druggibt, vii. (1885) p. 181.
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a thin syrup, and filter ttrough absorbent cotton. Into a small

porcelain capsule put a small quantity of chemically pure zinc oxide,

free from moisture (a precaution which is very important and which
is best secured by heating the oxide in a muffle for a short time prior

to making use of it), and having previously wet it with a small

quantity of benzol, add sufficient of the damar solution to make a

paste the consistency of cream, or of thick paint. Eub with the

muller or pestle until perfectly smooth, and then pour into a stock

bottle. Eepeat the operation until a sufficient amount of the cement

is obtained. The material should now be allowed to stand until the

zinc has separated and sunk to the bottom, and when this has occurred,

enough of the damar solution should be added to make the fluid about

equal the bulk of the precipitated zinc. Shake up again until the

zinc is thoroughly mixed with the damar solution, and filter through

a thin layer of absorbent cotton, to get rid of the grosser particles of

zinc which escaped the action of the muller. The operation is

finished by the addition of a small amount of some drying oil, to give

the cement a proper toughness. Some persons use boiled or clarified

linseed-oil for this purpose, but it is apt to make the cement " stringy,"

and hence good nut or poppy-oil is preferable. The amount added

should not be over 12 or 15 minims to the ounce of cement. If too

much of the damar solution has been added, it is easily got rid of by
decantation, after allowing the zinc to separate by standing a few

days in a quiet place. If the cement becomes thick after using

a while, cut it with pure benzol—not benzin under any circumstances,

nor impure benzol.

Dr. James also writes :
— " Since wi'iting and printing the foregoing,

I have had occasion to make up quite a large amount of the cement, and

have improved the processes somewhat. The principal point in which

I have made a change is in doing away with the filtering process, as

it is troublesome, slow, and wasteful. I now obtain better results by
decantation. After mixing the cement as directed, I give it a vigorous

shaking and set the vessel containing it in a quiet place. In the

course of a few hours the grosser particles will have sunk to the

bottom, and the cement, thus freed from them, may be decanted into

other bottles. By repeating this process two or three times, a cement

of the most exquisite fineness and finish may be obtained."

Leakage of Cells.*—On the cause of the leakage of cells, Dr.

F. L. James writes as follows :

—

" Many microscopists are in the habit of making their cells only

when they are needed, allowing the rings to dry just so much that

the cover-glass will not stick when applied. Some do this from

thoughtlessness, or rather from never having experimented or inves-

tigated the relative merits of a fresh and thoroughly dried and sea-

soned cell. Others claim actual advantages for this procedure.

They say that wh§n the cover-glass is applied while the cell rings

are yet plastic, a more accurate coaptation, or fit, is obtained. It is

also claimed that a more homogeneous mass is made with the cement

which is subsequently applied to seal the cell.

* St. Louis National Druggist, vii. (1885) p. 181.
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These advantages, if indeed they be such, in all except dry mounts,

are more than counterbalanced by a radical defect, which all such
hastily prepared mounts must have, whether the cement be zinc

white or Brunswick black, or the mounting medium be glycerin or

balsam. And in this defect lies the secret of most of the failures and
disappointments which produce the bitter complaints against this or

that cement or mounting medium in the technical journals.

All the cements described in the preceding chapters, with the

exception of gold size, consist of some solid material or materials dis-

solved or held in suspension in a medium more or less volatile, the

evaporation of which again leaves a solid mass. The exception, gold
size, hardens partly, though very slightly, by evaporation, its solidi-

fication depending princij^ally upon oxidation. In the process of
hardening or setting, the bulk or mass of the cement is very materially

altered, a decrease in volume occurring which is i)roportionate to the

amount of volatile matter lost in drying. The cement shrinks.

Now, when a cell is properly finished it must be entirely filled

with the mounting medium. If it is not so filled we are bound to

have air-bubbles, the bete noir of microscopists, which are not only
unsightly, but will, in process of time, ruin the mount. If the cell

walls were not entirely dry when the cell was closed it is plain that

the process of shrinkage had not yet been completed, and that it is yet

to occur to a greater or less extent. What is the inevitable result ?

The fluid within the cell is practically incompressible, yet jiressure

is brought ujjon it. It has no space within its container into which it

can retreat, and consequently it must force its way out of it. This it

does slowly and gradually. It may be some time before it is noticed,

but it is bound to come. The cement gives way at its weakest point,

and the fluid exudes— ' creei)S ' out. It is discovered, washed off,

and a fresh ring of cement applied. This puts off" the evil day a while,

but in a few months the process has to be rci^eated. Meanwhile the

pressure is continuously exerted, and minute quantities of the mount-
ing medium gradually infiltrate the walls at fresh points ; the cement
disintegrates, scales and splits off."

It should theref<jre be an axiom " never to use a cell until the

cement walls are thoroughly dry and hard."

Coloured Crayons for Marking Preparations—Finder. *—Prof.

E. Strasburgcr rec(jnimeiids Faber's coloured crayons for writing on
glass or porcelain for marking preparations provisionally. The
yellow crayons arc most suitable for this object.

In order to find given places in a specimen, circles sliould bo
made with some sharp instrument on both sides of the aperture in the
stage of the Microscope, similar circles being drawn with the crayon
in corresponding positions on the slide.

Filtering Minute Quantities.f—The ordinary method of filtering

by moans of paper funnels is not practicable for quantities less than

* rv.t. Central})!., xxiv. (1885) pp. l.'iO-?.

t IlfiuMlKjfcr, K., ' Mikro.ikopi.idio Roactionen,' vii. ami 102 pp., 137 figs., 8vo,
liiauniiclnvtig, 188.').
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300 cmm. If it is desired to obtain a sediment without loss Beudant's
method should be adopted. In this, two watch-glasses, one placed at

a higher level than the other, are made use of. The upper one con-

tains the fluid to be filtered, and the two are connected by means of

a moistened strip of filter-paper. This auto-
FiG. 261. matic action may be further increased if it be

desirable to wash the filtrate. This is effected

by a third watch-glass, filled with distilled

water, and placed above that which contains the

substance to be washed.

For filtering very small quantities Dr. K.
Haushofer recommends two glass tubes, a, h,

fig. 261, placed in vertical apposition, and con-

nected by a screw-clamp E which allows the

upper tube to be approximated to or removed
from the lower one. From the lower tube

another, c, projects upwards at an angle. Be-

tween the two tubes at d, a sheet of moistened

filter-paper is inserted, and the tubes are then

closely adjusted by means of the screw. The
bottom of the tube h is closed by a stopper k. The fluid is then

poured in, and suction made at the side tube. The filtrate is always

perfectly clear, and the residue is collected in a small space.

Examining Blood in Typhoid Fever.*—Mr. T. S. Ealph states

the results of his experiments on blood with phloroglucen, phosphoric

acid, ozonic ether, and hydrocyanic acid.

With normal blood, phloroglucen causes the corpuscles to separate

into a larger greyish solid portion and a smaller fluid residuum, pre-

senting one or more spots of a reddish hue. A similar but less

decided effect is produced by the action of phosphoric acid. Ozonic

ether causes an active effervescence, followed on its cessation by the

appearance of numerous large cells varying in size from 1/2000 to

1/1000 of an inch. Each of these cells contains a small vesicle or

gas-bubble of a reddish or orange hue. By the action of hydrocyanic

acid on dry films of blood, the presence of minute reddish or orange-

coloured spots may be detected. These increase in size, vary in

number, may be arranged in circles, or may be replaced by larger ones.

Similar changes can be brought about in typhoid blood by the

use of these reagents, but typhoid blood examined without the aid of

chemical agents presents under ordinary circumstances orange and

red vesicular forms imbedded in the plasma. These vary in size from

1/10,000 to 1/7000 of an inch in diameter, are mobile, and surrounded

by a white halo-like appearance. The action of ozonic ether and

other reagents appears to release orange-coloured vesicular forms in

a more permanent condition and in larger numbers than in healthy

blood. Hydrocyanic acid is stated to produce certain appearances

* Ealph, T. S., ' Microchemical Observations on the Blood in Health and in

Typhoid Feveiy 12 pp. (1 pi.), 8vo, Sydney, 188.5,
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which present on the one hand crystalline resemblances, and on the

other more nearly ai)proach in their appearance and character the low
and obscure forms of vegetable life.

The author also records the fact that, after chloroform, the

blood plasma exhibits escaped vesicular forms, and perhaps more
abundantly than in typhoid and other febrile conditions.

Measurement of Blood-corpuscles.*—Dr. M. D. Ewell has en-
deavoured to determine whether there is a constant average size of
the human red blood-corpuscles, so as to render it possible by means
of micrometric measurements to distinguish human blood from that of
domestic animals.

He used two accurate standards, one consisting of lines ruled on
speculum metal 1/2000 in. apart, by Prof. W. A. Eogers, a Bulloch
cobweb eye-piece micrometer and a 1/10 in. Spencer hom. imm. 1 • 35
N. A., with a Bausch and Lomb achromatic amplifier giving an ampli-
fication of about 1500 ; also Prof. H. L. Smith's immersion fluid.

An examination of the tabular statement of results shows that the
difference between the greatest and smallest averages of 25 corpuscles
is 0-000028 or 1/35714 in., a magnitude that may be easily measured
by any person having the requisite skill and apparatus.

The difference between the highest and lowest averages of 50
corpuscles is 0-000015, or 1/66666 in., which approaches more
nearly the limit of micrometric measurement, though probably not
beyond it.

The difference between the highest and lowest averages of 75
corpuscles is 0-000012, or 1/83333 in., which ajiproximates the limit
of micrometric measurement.

The difference between the highest and lowest averages of 100
corpuscles is 0-000009, or 1/111111 in., which is within the limits
of personal and instrumental error, " according to the highest living
authority upon this subject," who writes, in substance, that it is easy to

measure 1/50,000 in., but to be sure of 1/100,000 in. is not possible.

The conclusion to bo deduced from the above figures is obviously,
Dr. Ewell says, " that, when a sufiicient number of corpuscles are
measured, there appears to be an average size which varies within very
narrow limits, which may possibly be accounted for, or, at least, is

consistent with personal and instrumental errors ; for, though I have
carried out the figures to the sixth decimal place, 1 have not the pre-
sumption to declare that the results can be relied upon further than
the fifth place, and have carried out the figures to the sixth only to
insure accuracy in the fifth so far as possible. Another conclusion
is, that granting for the moment tliat it is possible to identify blood
by meuKurement of the red corpuscles, of which 1 am by no means
Butisfiod, it is reckless in the last degree, if not criminal, to express
an opinion upon tljc measurement of less than 100 corpuscles. To
express an oi)iuion upon the measurement of only 10 corpuscles,

* The MicroHfopo, v. (18S.">) i>ii. 183-G. Aiucr. Moii. Micr. Jouiii., vi. (18s5)
p. 150-1, from 'Chicago Legal Nuwd.'
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as I am informed has been done witliin the last year or two, to

take the most charitable view of the subject, betrays such culpable

ignorance of a subject involving such momentous consequences as

ought for ever to invalidate the testimony of one who should swear so

recklessly. In a case involving the issue of life and death it would
be better to measure several hundred corpuscles."

An examination of the unabridged table of measurements, from
which the above summary is tabulated, discloses the further fact

that by selecting the corpuscles it would be possible for a dishonest

observer to make the average much larger or smaller than that above

given without the possibility of detection ; a fact the bearing of which
upon the value of expert testimony upon this subject is so obvious as

to need no comment.

Styles of Indian Corn for Examining Movement of Protoplasm.*
—Prof. C. E. Bessey recommends the long styles of Indian corn

for the study of the movement of the protoplasm. By taking a

young style from an ear which has been kept in a warm place for an
hour or so, clipping olf a piece a couple of inches in length and
carefully mounting it in water under a large cover-glass, there will

be no difficulty in seeing a great deal of activity in the protoplasm.

Care must of course be taken to have the style lie flat, remembering
that it is not cylindrical in shape, but somewhat ribbon-shaped. The
cells are much elongated, and the walls are £0 transparent that with

careful focusing their contents may be seen, even in the interior parts

of the style.

The protoplasm is sufficiently granular to be easily seen. It

moves along the side of the cell in a strong steady stream, occa-

sionally heaping uj) a great mass, which is eventually pushed onward
by the current. As an easily obtained and instructive example of

protoplasmic activity. Prof. Bessey knows of nothing which is superior

to such a specimen.

Haushofer's Microscopical Reactions.!—Dr. K. Haushofer's work
is intended as an introduction to the recognition of various elements

and compounds by the aid of the Microscope, and deals with the

apj)li cation of the Microscope to petrographical research.

The author's method depends for its raison d'etre on the constancy

of crystalline forms and combinations of elements, crystallization

being considered a constant property, just as colour, solubility, melt-

ing point, &c. The methods which, by the aid of the Microscope,

aim at demonstrating the presence of different substances through
these crystallizable compounds, for the most part possess the advan-

tage, not only of being applicable to extremely small quantities, but

of requiring very little apparatus and only very simple operations.

Hence they are of great practical importance if we desire to analyse

very minute quantities and do not possess other sufficiently sensitive

tests. But for bodies which are demonstrable in very minute quan-

* Amer. Natural., xix. (1885) p. 888.

t Haushofer, K., ' Mikroskopische Keactiouen,' vii. and 1 62 pp., 137 figs. 8vo,

Braunschweig, 1885.
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titles, such as iodine, irou, and manganese, microscopic tests depending
on crystal formation will only be occasionally employed. The like

holds good for substances wliicli may be distinguished by spectro-

scopic appearances, as iridium, thallium, lithium, &c. This branch of
petrology, though of comparatively recent date, has lately received
greater attention, so that now quite a series of petrographic re-

searches are known, and which may compare in exactitude with the

most accurate analytical methods. The microscopic crystals which
serve for proof of the existence of certain substances are formed
either as precipitates after definite reactions or on evaporation of
solutions. In practice the former method is usually found . to be the
more speedy in the end, for the slower the process the more perfect

is the crystal. When, however, crystallization is defective from any
cause, the crystals become skeletal, malformed, or jumbled together in

masses. These aggregate malformed or skeletal forms are for many
substances very characteristic, and certain combinations can only be
obtained in such forms as, for example, copper nitrate, thorium nitrate,

thallium chloride, &c. The formation of normal crystals is favoured
by the employment of very dilute solutions. Very insoluble sub-
stances, such as barium sulphate, lead sulphate, silver chloride, are
little suitable for the microscopic test applied directly.

The general method of examination when only small quantities

are available, is to place a drop of the solution to be tested on a slide

on the stage of the Microscope, and then add a drojD of the precipi-

tation-reagent. Cover-glasses are not needed unless any development
of gas occurs, or when observations are made on fluorine and its com-
pounds. In the latter case it is necessary to protect the objective by
fixing a cover-glass in front of the face of the anterior lens. It is

also necessary when hydrofluoric acid is given off during the reactions

to cover the slides with a thin layer of Canada balsam, and to con-
duct preliminary operations in platinum vessels.

In the majority of the examinations carried out by these methods
perfectly trustworthy results are obtained with 1-2 mgrm. of sub-
stance. Thus in a drop of gypsum solution which weighs only
10 mgrm. is contained merely • 03 mgrm. gypsum or • 01 mgrm. calcium
oxide, and tliey can be recognized with certainty under the Micru-
scopo as sulphate or oxalate.

For the examination of the composite silicates the methods of
Boricky and Behrens are reconimended. Boricky's method is

founded on the property of hydrofluosilicic acid to develope hydro-
fluoric acid on evaporation, and thereby to set free silicates even
without the aid of heat. A nunuto fragment of tlie size of a i)in'8

head is placed on a slide protected by a layer of Canada balsam and
a drop ui a 3-4 per cent, hydrofluosilicic acid is added. After acting
from two to six hours, the decomposition is so far advanced tliat tlio

crystallized double salts of fluorine permit the recognition of the basic
constituents of silicates. This method, although simple, is not free

from defects.

Behrens proceeds by completely decomposing the mineral to bo
tested with hydrofluoric acid, and by removing any fluorobilicona by
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the aid of sulphuric acid. The powdered mineral, of which 1 mgrm.
is sufficient, is heated to dryness with sulphuric acid in a platinum
dish. The residue is treated with water, and a drop of the solution

placed on a slide. Certain tests demonstrate the presence of basic

constituents in solution. In the residue are found gypsum^ the in-

soluble sulphates of barium and strontium ; these are dissolved in

strong sulphuric acid, and crystallize out on cooling.

The characteristics of microcrystals would be unsatisfactory and
imperfect if their optical properties were left out of consideration.

Therefore, with the study of crystal forms which aid the analysis of

any substance, examination of crystals by polarized light must be
associated. The optical characteristics of microcrystals gain in im-

portance because, while their angular measurement does not attain

the same distinctness as in the larger crystals, yet the optical

anomalies of microcrystals are more rare than those of the large.

Dr. Haushofer's arrangement of the subject matter of his work is

alphabetical. This, if not strictly scientific, at least saves all trouble

of hunting for a given subject, and any compound can be found at

once. The text is copiously illustrated by woodcuts of crystal forms
of almost infinite variety.

In this connection it may be noted that Dr. J. L. W. Thudichum,
in a discussion * on " Medico-legal and Chemical Microscopy," con-

siders that in all cases chemical tests should be relied upon, crystal-

line form not being trustworthy evidence, for it frequently happens
that these forms are determined by impurities present, so that often

the substance in its pure form cannot be made to crystallize at all.

Even when substances form definite crystals, these vary in appearance

according to the mass of the substance used, the heat, and other circum-

stances. The microscopical detection of octahedral crystals is merely

a confirmation of the presence of arsenic, but not diagnostic, since

other substances produce similar crystals. Dr. Thudichum also con-

siders that the micro-spectroscope has no advantage over the ordinary

spectroscope, since both require the same amount of material to pro-

duce definite results. The Microscope is especially useful in the

preliminary stages of an inquiry ; thus, in dealing with 1500 ox

brains, he had found it invaluable in preparing phrenosine from these.

Examining Diamonds and Cut Gems.j—In the microscopical

examination of diamonds and cut gems the best results are obtained

when they are submerged in glycerin or balsam. A temporary cell,

large enough to contain the gem, is easily made by cutting or punch-
ing a hole in a cake of ordinary white wax, and it is firmly attached

by heating the slide slightly. Small gems may thus be examined
without removing them from their settings. The cell should be

entirely filled with the mounting fluid and a cover-glass applied.

Canada balsam gives better effects with most gems than glycerin does,

but the difficulty of cleaning it off makes the latter preferable.

* Eugl. Mech., xlii. (1885) pp. 219-20.

t St. Louis National Druggist, vii. (1885) p. 197. (Microscopy, by Dr.

F. L. James.)



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 1109

Many stones whicli do not show flaws when examined in the
ordinary manner, will be found to contain cavities filled with fluid

when examined as above.

Arc AX GEL I, G.—Sopra alcune dissoluzioiii carminiclie destinate alia coloritura
degli elementi istologici. (On some carmine solutions for staining the histo-
logical elements.) [Supra, p. 109-1.]

Atti Soc. Tosc. ScL Nat.—Proc. Verb., IV. (1885) pp. 233-7.
Barnes, C. R.—The Process of Fertilization in Campanula Americina L.

[Methods. Supra, p. 1085.] /!ot. Gazette, X. (1885) pp. 353-4 (1 pi.).

Bjelgussow, a. K.—Eine neue Methode von Injection anatomischer Pra-
parate vennittelst kalter Masse. (A new method of injecting anatomical
preparations by cold masses.) [J'ost.]

Arch.f. Anat. v. Physhl, 1885, pp. 379-8i.
BccHNER, H.—TTeber d. Verhalten d. Spaltpilzsporen zu den Anilinfarbstoffen.

(On the behaviour of the spores of Schizoraycetes with anilin dyes.)
SB. Gesell. f. Murpihol. u. Physiol., 1885.

Campbell, D. H.—On growing the spores of Botrychium tematxun.
[" The spores are devoid of chlorophyll, both before and after germination,

which suggests that they should be grown in rich earth or humus. Wlien
protliallia of simil ir plants have lieeu found they have been below the
surface of the ground, ajid he devised a plan [not described] for sowing
the spores under the soil yet so far as to be kept under constant
observation."]

Bot. Gazette, X. (1885) p. 340.

Cole, A C.—Studies in Microscopical Science. (Parts IX. and X., pp. 33-6,
37-40.)

Sect. I. ''Botanical Histology). (IX.) Non-sexual organs of reproduction in

Vascular Cryptogams. Type II. Cone of Selaginella. Plate IX. S. imeq-tali-

folii. Lon. Sect. Fertile spitu x 13. (X.) Structure of Macrosporangia
(Anthers) in Taxus. Plate X. Vert. Sect, of Ovule of Taxus.

Sect. II. (Animal Histology). Respiratory organs. Plate IX. Lung of

Frog. Plate X. Lung of Duck. Tr. Sec. x 270.

Sect. III. (Pathological Histology). (IX.) Brown Induration of the Lung.
Emphvsema. Plate IX. Lung, Emphysema x 18. (X.) Pleurisy.
Plate X. Pleurisy x 68.

Sect. IV. (Popular Studies). (IX.) The Tracheal System of Insects.

(Methods, post.) Stem of Biijnonia.. Plate IX. Tr. Sec. x 75. (X

)

Insectivorous and Carnivorou.s Plants. Plate X. Carnivorous Plants.
Detmers, H. J.—[Importance of reliable Microscopical Evidence.]

\_Post.'] Amer. Mon. Mia: Journ., VI. (1885) p. 109.

Remarks at Cleveland Meeting of American Society of Microscopists.

Draper, E. T.—Graphic Microscopy. XXII. Transparent section of tooth of

Ant-eater. XXIII. Polijbiphonia fastiijiata.

Sci.-Gossip, 1885, pp. 217- 8 (1 pi.), p. 241 (1 pi.).

Febiger, C.—See James, F. L.

FoBTTiNGER, A.—Benscignements Techniques. (Technical Information.)

[1. Cliloral byiirate for the study and preservation of the lower animals.

2. Collo<lion for fixing on the glass objects to be preserved in alcohol.

3. IVjcess for jjurifying and hardening the paraffin of commt-rtie. /'ost.']

A/xh. de Biol., VI. (1885) pp. 115-25.

Garrison', F. L.—The microscopic structure of Iron and Steel.

lPoHtr\ Jo'iru. Fr^raldin Inst., CXX. (1885) pp. 300-6 (5 pis.),

from Trans. Airwr. Inst, of Minnj Engineers.

O iBBE.s, II.—Practical Histology and Pathology.
:?rd (<1 , xii. and 196 pp., 8vo, London, 1885.

Gierke, II. — Farberei zu mikroskopischen Zwecken. Nebst Nachtrag.
(Staining for microscopical purposes. With Appendix.;

[Separate reprint of articles in Zeitsclir. f. Wiss. Mikr. Cf. ante, p. 900.]
243 pp., 8vo, Braunschweig, 1885.

Scr. 2.—Vol. V. 4
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Go 01) ALE, G. L.—Physiological Botany. I. Outlines of the Histology of

Phsenogamous Plant?.

[Vol. II. of Gray's Botanical Text-book, 6th ed. An important feature of

this volume is the concise introduction in which the histological appliances
and methods most frequently used are brought together for discussion.]

8vo, New York and Chicago, 18S5.

Geaber, V.—[Preparing Eyes of Annelids.]

[From Arch. f. Mikr. Anat. xvii. (1879) p. 250.—Decolor by soaking in

glycerin with a little 35 per cent, caustic potash added—check by
neutralizing with dilute hydrochloric acid—carefully wash before trans-

ferring to a hardening or mounting fluid—preserve in glycerin.]

Amer. Ned., XIX. (1885) p. 1137.

Hart, C. P.—A new, cheap, and quickly constructed adjustable Microtome.
[Title onlv of pajDer read at Ann Arbor Meeting of Amer. Assoc. Adv. Sci.,

1885. Cf. ante, p. 861.]

Amer. Journ. Sci., XXX. (1885) p. 827.

Haswell, W. a.—New Microtome.
["Mr. Haswell described his new microtome based upon Mr. Caldwell's

pattern, but with a new ribbon take-off" of a very ingenious construction."]

Joiirn. and Proc. Boy. Soc. N. S. Wales, XVIII. (1885) p. 178.

„ „ On some recent Histological Methods, and their adaptation

to the teaching of practical Histology. ^Supra, p. 1095.]

Froc. Linn. Soc. N. S. Wales, X. (1885) pp. 276-8.

Hatjshoper, K.—Mikroskopische Reactionen. Eine Anleitung zur Erken-
nung verschiedener Elemente und Verbindungen unter dem Mikroskop als

Supplement zu den Methoden der qualitativen Analyse. (Microscopical

Reactions. A guide to the recognition of diff'erent elements and compounds
under the Microscope, as a supplement to the methods of qualitative analysis.)

\_Supra, p. 1106.]

vii. and 162 pp. and 137 figs., 8vo, Braunschweig, 1885.

llenking, H.—Neue Construction des Objecthalters an Schlittenmikrotomen.
(New construction of the object-holder of the slide microtome.)

[Abstract of article in Zeitschr. f. Wiss. Mikr. I. p. 491, with criticism.

Post.']

Zeitschr. f. Instrumenfenk., V. (1885) pp. 314-5 (1 fig.).

Hoenee, J.—Work for the Microscope. III. Instruments for dissection. IV.
Solutions and Mounting Media. Our Corner, VI. (1885) pp. 75-9, 137-42.

James, F. L.—Microscopical Technology.—IX. Mounting Diatoms arranged in

series. The Mechanical Finger. Preparing the Slide. [C. Febiger's method.
Post.] X., XI. Mounting Diatoms in series. Selecting and placing the

Diatoms. XII. Mounting Diatoms in situ. Fixing anilin colours.

St. Louis National Druggist, VII. (1885) pp. 196, 208, 219, 233-4, 234.

„ „ Cement.
[" In pulverized gum arable, with an equal bulk of powdered burnt alum, we
have the material for a cement of great adhesiveness and brilliancy. The
mixture should be kept dry, and wet up only when required for use, just

enough being prepared for the work in hand."]
St. Louis National Druggist, VII. (1885) pp. 196-7.

„ „ Examination of Diamonds and Cut Gems. [Post.]

St. Louis National Druggist, VII. (1885) p, 197.

Latham, V. A.—The Microscope, and how to use it.

[IV. Practical Histology. Stains.]

Journ. of Microscopy, IV. (1885) pp. 231-45.

Lee, A. B.—Cedernholzol fiir Paraffineinbettung. (Cedar-oil for paraffin im-
bedding.) [Post.] Zool. Anzeig., VIII. (1885) p. 563-4.

Leone, T.—Sui microorganismi delle acque potabili: loro vita nelle acque
carboniche. (On the micro-organisms of potable water : their life in carbonic
acid water.)

[Contains methods. Post.]

Atti R. Accad. Lincei.—JSendic, I. (1885) pp. 726-32.
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LocY, W. A.—Treatment of the Eggs of the Spider. [Suora, p. 1083.]
Ainer. Natural, XIX. (1885) pp. 1021-2.

Mark, E. L.—Eepairing Balsam Preparations. \_Fost.']

Amcr. Natural., XIX. (1885) p. 1137.

MoRRTS, W.—New Mounting Medium. [Supra, p. 1077.]
Juurn. and Proc. Royal Soc. N. S. Wales, XVIII. (1884) pp. 178-9.

Naples Zoological Station, Third Catalogue of Marine Animals supplied by the.

fList of ditterent ol)ieets, with prices.]

Issued with MT. Zool. Std. Neapcl, VI. (1885) Part 2.

Ognew, J.—Zur Frage von der Morphologischen Bsdautung des fibrillaren

Bindgewebes. (On the morphological siguiflcauce of the fibrillar cemnective
tissue.) [Metliods 7J0sf.] Arch. f. Aaaf. u. Physiol., 1885, pp. 437-50 (1 pi.).

Queen & Co.'s (J. W.) Slide Case.

[Four trays holding 6 slides—falliug front—3/4 in. thick— cover with
flanged sides and front.]

Queen's .Via: Bull., II. (1885) p. 39 (1 fig.).

Ralph, T. S.—Microchemical Observations on the Blood in Health and in

Typhoid Fever. [Supra, p. 1104.] 12 pp. and 1 pi., 8vo, Sydney, 1885.

Ryder, J. A.—A Cheap BeU-glass for the Laboratory Table.

[" Taking a plain glass finger-bowl 4 or 5 in. wide and about 2 in. deep,

a liandle may be prepared by gluinir a 1/4 in. cork to the bottom. Cut
off the smaller end of the cork smoothly and cover it with marine glue.

If the end of the cork is now heated over a spirit-lamp until the glue

takes fire, and the cork is quickly pressed with its glue-covered end upon
tiie centre of the bottom of the dish, you have a cork handle by which
you can lift the dish."]

Amer. Natural, XIX. (1885) p. 920.

Smith, H. L.—New Cement and new Mounting Medium, [^'^/jw, pp. 1097-9.]

Amer. Mon. Mlcr. Jonrn., VI. (1885) p. 182.

SoLLAS, W. J.—On VeluUna stalactites (0. <S'.) and the Skeleton of the Anomo-
cladina.

[Contains a description of his method of examination.]
Proc. R. Irish Acad.—Science, IV. (1885) pp. 486-92 (2 ])ls.).

Stbasburger, E.—Zur Mikroskopischen Technik. (Microscopical Technique.)
[Supra, jip. 1097 and 1103.] Bot. Cantralhl, XXIV. (1885) pp. 156-7.

Stuhlmann. F.—Ueber Nachbehandlung der Schnittserien mit Osmiumsaure.
(On treating series of sections with oomic acid.) [/'ost.'\

Zool Anzeig., VIII. (188.i) pp. 643-4.

Trachsel-Crozet.—[Le Microtome a triple pince.] (The microtome with
triple pinci rs.)

[Reply to A. Eternod, ante, p. 925.]
Joum. de Microip-., IX. (1885) pp. 317-8.

Van Brunt, C.—Prof. H. L, Smith's new Mounting Medium.
[Remarks on the composition and use of the medium. Cf. also s\ipra, p. 1097.

Also on fixing objects to the cover-glass. Supra, ]>. 1097.]

.Joum. N. York Micr. Soc, I. (1885) pp. 158-9.

Whitman, C. O.—Methods of Eesearch in Microscopical Anatomy and Em-
bryology, ix. and 255 pp., 37 figs., 8vo, Boston, 1885.

„ ,. The Cambridge Eocking Microtome. [Supra, p. 1091.]

Aif.cr. Natural., XIX. (1885) pp. 1022-5 (1 fig.).

„ „ A means of differentiating Embryonic Tissues. [Post.^

Pud., pp. 1134-7.

A new solvent of Chitin. [Pos^.] /6/(i., pp. 1137-8.
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