* o AT A
LS »bﬂu..ﬂ .

i

CATALOGUE OF
MICROSCOPES




e

P,

Works :

Page Catalogue
No. No

S w Al

SRV ATe

ICREASED 75%.

W. WATSON & SONS LTD.

313, HIGH HOLBORN, LONDON, W.C.I
ENGLAND.

Subject,.

HIGH BARNET, HERTS.

11 OBJECTIVES APOCHROMATIC.

£ s
11101 2 16 mm. < 8 9 10
11102 1”7 8 mm. 19 12 0
11103 7 4 mm. < 37 16 0
11104 {7 2 mm. < 84 29 0
0il Immersion.
11105 47 2 mm. 30 16
0il Immersion Iris.

13 OBJECTIVES HOLOSCOPIC.
11301 3~ 75 mm. %125 5 2
11302 27 50 mm. w25 4 4
11303 14 35 mm. <35 4 4
11304 17 25 mm. 6 712
11305 % 16 mm. = 8 712
11306 47 12 mm. 13 8 16
11307 &7 8 mm. x 19 8 16
11308 1”7 6 mm. <23 10 12
11300 7 4 mm. 37 10 12

113010 47 2 mm. < 84 17 0
Oil Immersion.
113011 47 2 mm. 18 16

Oil Immersion Iris.

15> OBJECTIVES PARACHROMATIC.

11501 +7
11502 3”7
11503 2
11504 1
11505 1
11506
11507
11508
11509
115010
115011
11012

o e S T e N SRS

100 mun.

75 mm.
S0 mm.
35 mun.
25 mun.
16 mun.
12 min.
6 .
4+ muan.
£
£ oman
3 mumn

-
l".’.‘)
RS

3

6

i
13
26
412
+2
2
31

6

o

y 2 BN~V SR A SR &

16
16
L6
I~
I~

T S S S N B e

IMMERSION OBJECTIVES,

LLS013
LS04
LIA01LS
LLawle %
LLAOLT 5
LLools

LL3 LY

Extra

34 mam.
1°N por
1N
13 uman
RS ST
LS mra

o)
L
96

Lua

2
Y]

e baile i wws

7 1o
Lo
g 16
15 0
7 1o

.l (1]

d.
0
0
0
0

0

(1]
(1]
0
()]
0
1]
0
0
]
0

(1]
0
¥
1]
(§]
4
0
O
1]
0
(L}
0

U
()]
LY}
(3]

18]}
(1]

Page
No.

16

18

19

20

RS

Catalogue
No. Subject.
PHOTO-MICROGRAPHIC
OBJECTIVES.
11605 Holostigmat 17 f/3.
11606 ' 2 f/6
11607 ye 37 f[6
ARGUS OBJECTIVES.
11608 - 37 .
11609 . 2/
116010 ) 13
116011 . 1
EYEPIECES
HUYGHENIAN.
11801 x5 x6 X8 <10 each
11801a <12 <15 each
MICROMETER.
11803 6
11804 s
11805 10 .. ..
POINTER.
11806 .. . ..
HOLOSCOPIC
(COMPENSATING.)
11901 T x10 14 20
PROJECTION.
11903 6 ..
11904 Adaptors for
12002  ANGLE (inclined)
NOSEPIECES.
12201  Double
12202 Trple .
12203 Quadruple
12204 Centering
12205 Iris
12206 - .
CONDENSERS.
12501 Low Power
12502 T
12503 Macro
12504 Spot Lens
12505 . o
12506 Ins DL Gl Stop
12507 o
250w

Established 1837

T

Y

CATALOGUE OF MICROSCOPES, Part |, 38th Edition.
LIST OF PRICES, March, 1946.

£
1

DO

—

[l R B B

(=]

— e = T =T

S.

(=R =)

14
14
14
14

et
oo

[PNTST,

coo®

0
0

0
0
0

0

0
0

1]
0
0
0
0
0




38th Edition
—__-_—__

CATALOGUE
of

WATSON MICROSCOPES

PART 1

Microscopes, Fittings and Optical Parts
for all the Biological Sciences

The Instruments described are suitable for study and research in

AGRICULTURE CyToLocy PrvysiorLocy
BAcTERIOLOGY HistoLocy PHARMACOLOGY
B1o-cHEMISTRY HycIENE PEYTOPATHOLOGY
BOTANY PATHOLOGY - ZOOLOGY

for the work of the amateur and for many technical purposes.

The complete Catalogue of Watson Microscopes is issued as Sollows .

PART 1. Microscopes, Fittings and Optical Parts.

PART 2. Microscope Accessories.

PARTS | & 2. Microscopes and Accessories.

PART 3, Objects for the Microscope.

PART 4. Metallurgical Microscopes and Accessories.

PART 5. Photomicrographic Cameras and Accessories.

PART 6. Petrological Microscopes and Accessories.

PART 7. Microscopes for Industrial purposes and specialised

apparatus.

PUBLICATIONS AND LEAFLETS

Microscope Record, pubd. three times annually, gratis
Dark Ground llumination.

Magnitiers and Mountings,

The Book of the Watson ,‘lil‘h\m‘\lik'.

Microscopes for Students and Research.

Any of the above will be sent post-free on request.
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CONDUCT OF BUSINESS

TERMS.

Prices in this Catalogue are net for Cash ; there is no Discount.
Carriage, packing and insurance are not included in these prices, but are charged extra at cost.

ORDERING.

In ordering from this catalogue the edition should be stated, viz.: Thirty-eighth Edition.
Orders should be accompanied by a remittance in full or by two London trade references.
Names and addresses of customers should be written very distinctly.

JLLUSTRATIONS in this list are intended only as a general guide to the appearance and
construction. Alterations and improvements are introduced from time to time and may necessilate
corresponding changes in the models. In every case the instruments supplied will be of the latest and
best design.

ORDERS BY CABLE.

Cable and Wireless messages may be sent at full rates by A.B.C. Code 4th and 5th editions,
Bentley’s Code, or by Code Words to be found against items in this catalogue. A quantity number
or.word should precede each code woxd. Where no quantity is stated it will be assumed that only
one article is required. A combination of code words. if the total number of letters does not exceed
ten, may be sent as one word.

Deferred cables at reduced rates are often sufficiently expeditious. Code words are not
always allowed in such cables, but the catalogue numbers may be used.

PAYMENT.

A remittance to the value of the goods should accompany the order. Where delivery of the
goods may not be immediate the remittance may be 25 per cent. of the value, the balance to be
paid against delivery. Cheques and postal or money orders should be crossed Westminster
Bank, Ltd. Postal or money orders should be pavable at General Post Office, London. Cus-
tomers residing abroad will find a banker's draft drawn on a London agent at sicht the most
advantageous method of remitting. Such a draft may be obtained at any bank. Post office orders
are also a convenient form of remittance. ’

PACKING.

Goods are expertly packed according to destination. The cost of packing is charged to the
customer.

CARRIAGE AND SHIPMENT.

Goods for the British lsles are sent by passenger train unless the purchaser desires otherwise.
For export shipments that route which appears the most secure, direct and economical is selected
unless other instructions are given. Charges for carriage and insurance are pavable by the
purchaser. ) ’

RESPONSIBILITY.

Goods in transit are at the risk of the purchaser, but every precantion in packing, selection
of route and insurance is taken before despatch. -
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INTRODUCTION

INTRODUCTION

he late William Watson, the firm of W. Watson and
Sons has become famous throughout the world for Optical Ins.truments of various kinds
including Photographic Lenses, Prism Binocul'ars. Astronomical Teles.copes and pre-
dominantly Microscopes with their many allied instruments and accessories.

The manufacture of Microscopes was undertaken by us about fifty years ago, and gradually
the Microscope Department assumed increasing proportions until it has now been for several
vears the most important in our business. We are the largest makers of Microscopes, Objectives,
and Accessory Apparatus in the British Empire.

The success that has attended our efforts is undoubtedly due to the keen appreciation which
workers show for Microscopes which enable them to express their own individuality in their work,
Objectives and Condensers which give results and afford conveniences which are unusual

Founded in the year 1837 by t

and to
and in some cases unique.

Although the Microscope is not used for recreational purposes by the amateur to the same
extent as formerly. there is still an active and growing section of such workers, and certain of our
Microscopes suit their requirements in a special manner. In fact we are the only manufacturers
in the world who cater for their needs.

Ou the other hand the Microscope is now recognised as essential in nearly every branch of
Industry. and the variety of subjects for research connected with science and the medical pro-
fession causes a continual demand for instruments for the purpose. The demand for our pro-
ductions shows a continued annual increase.

The notable advance in microscope design of the unit body and full optical bench unit
which ensure unsurpassed rigidity and durability have been an unqualified success. Full
details will be found in the Section on mechanical construction. New instruments and
accessories will be found in the present issue.

Our Works are situated at High Barnet, Hertfordshire, and present the most favourable
conditions that can be desired and modern facilities provide, for the manufacture of scientific
mstruments.  (Qur main works were rebuilt in 1910, substantial additions were made in 1914 to
1918. and in 1919. while further additions have been made in 1935/6.

_ To m“u # Microscope satisfactorily requires a peculiar and special talent, which can only
be acquired with apprenticeship and long training to the work. We have in our works men who
nave been with us all their working lives. while the succession of highly intelligent and keen young
craftsmen is assured by the training received from the older men, :111& ensures the continuance 0

that outstandine 2 . . . . . ) .
ug quality and pride of craftmanship for which our instruments are justly famous:

W e are alwavs please e & . v
v+ pleased 10 receive suggestions in connection with our productions and to give

sucll communications stoed : in-
ons our most careful consideration. for we gratefully recognise that our 18

reasing success i 1n no small megs to w hom

we are indelined {or m; ure due 1o the £cnerous “"”Pvr“”("“ of our patrons,
tany valuable suggestions and kind recommendations

W. WATSON & SONs, LTD-

AN INVITATION

AL imvitslion s given
to Vsl our works :“.i';’.;lt” who may e tuterested in mi”"‘""“]" or scientific ilh”umﬂ‘“
SeHELYVe Dy appointmen at the Head Oftice, will accompany thels:
(= e e pussiouny |
[v. \r\AI.\U.\_ASUF\&llIJ ' 2
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THE COMPOUND MICROSCOPE

THE COMPOUND MICROSCOPE

The optical system of the Compound Microscope consists of Objective, Eyepiece and

Condenser.

In the Compound Microscope a real image of the object is formed by the lens-system known
as the Objective. This image is formed in air in the body tube of the Microscope at a distance of
from 6 to 10 in, from the Objective and is then rendered visible and further enlarged by the
Eyepiece. The essential optical elements of a Compound Microscope then are. the Objective and
the Eyepiece.

The effective working of the Objective depends on the proper illumination of the Object
which is under examination. For this purpose optical systems, known as Condensers. are employed

for concentrating the light.

The Microscope Stand carries the optical system. The effective working and the facility
with which objects can be viewed and measured depends on the accuracy of construction and the
mechamical conveniences with which the stand is equipped. hence the variety of different models

that are offered and described.

In this catalogue will be found a range of Objectives, Evepieces, Condensers, and Microscope
Stands, progressing in completeness of construction from the plain types which are suitable for
the work of the student, to the advanced models that are necessary for the more ambitious worker
and those who are engaged in original research, whose purpose cannot be served by anything but
the best.

There are branches of investigation which necessitate special arrangements in the design of
the Microscope stand, and models are made for such. Thus the special facilities that are uﬁ'ered
in the Microscopes that are made for the Metallurgist and Petrologist are redundant to the Bio-
logist. Separate catalogues of these are published as mentioned on page L.

Ihis microscope catalogue, as notified on page 1, is published in seven sections.

The descriptions of the optical compouneuts precede the Microscope stands, as these are

pecessary for use with all types of Microscope.

[\\', WATSON & SONS, LTD. | ' 313 HIGH HOLBORN. W G
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OBJECTIVES

OBJECTIVES

a Microscope stand may be constructed, the quality of the image seen

Howsver perfectly of suitable Objectives for the

Jection, therefore,
depends upon the lenses that are used. The se : ‘ b; -
clapss of work to be done is of the utmost importance. Consideration must be given to questions
ing distance, ability to stand high eyepieces, etc. In the

of numerical aperture, tube length, work . - '
d to give some guidance on these important points.

following paragraphs we have endeavoure

The large number and variety of the types of optical glass offer a wide choice in the com-
putations of formule. and the successful efforts of British optical glass manufacturers to meet
the needs of opticians have resulted in the supply of glass which is unsurpassed for the purpose.

Great care has been taken by us to eliminate all glasses that are likely to oxidise or
decompose. We use hard and durable types of glass, and should any of our Microscope
Objectives made subsequent to 1920 exhibit traces of decomposition at any time, we under-
take to correct this free of charge, provided that no other damage has been done to the
Objective, and it has not been subjected to misuse or injury, and is in the hands of the
original purchaser.

By constant refinement in methods of manufacture and unremitting severity of inspection
the uniform excellence of the Objectives is always maintained at the high standard that is set
for them. Only those who are conversant with the modern possibilities of optical work are
aware of the wonderful accuracy and perfection of workmanship that is called for and obtained.
The computations provide for constituent lenses of a certain thickness and curvature. These are
scrupulously adhered to. the surfaces being tested by means of ** proof ” plates, which enable
differences of less than one hundred-thousandth of an inch to be perceived, and finally when the
components have been cemented together. they are mounted in the Objective mount with the
surfaces at prescribed distances from, and accurately centred to, each other. So faithfully is this
work carried out. that the number of Objectives that exhibit defects of manufacture or adjustment
when subjected to the regular examination and testing, is very small.

Tube Length. It cannot be too strongly emphasised that if the Objective is to give its best
result it must be used with the correct thickness of cover glass for which it is

designed and with the precise tube length for which it has been adjusted. The expert eye can

detect an error in tube length of a few millimetres by the lessened defining power that results,

Our standard Objectives. especially those for students’ use, are corrected for a tube length
of 160 mm.. and the thickness of cover glass for which all our Objectives are corrected is -007 in.
(18 mm.). It must always be remembered that the depth to which the object is embedded in the
mountant  equivalent 1o an imcrease in cover glass thickness.

We are always prepared to supply any of our Objectives, corrected for any length

of tube, or to work on uncovered specimens or any specified thickness of cover glass,
without extra charge, if notice is given at time of ordering.

W e wsually bave in stock in addition 1o the lenses having standard correction, a number of
Objectiver that are correcied {for metallurgy

fur use without cover glass and others to work on
tubwe lengths of 200 and 250 mm,

Those who wish 1o wrest the best results from their equipment should from the commence-

men! famibiansc themselves with this most puportant factor of tube length adjustment in

obtaming resolution. We are always glad 1o give instruction to those interested if they will
Visil us b

W i realise that the maore the Fevagnition of qualu_| in Objoctives and m“,”}l“{u“-“" of the micro
scope 15 understond the maove the hiague ud“uu“#“ of the Watson Microse apes w ill be apprec iated

r— . — S MRS 55D S RSBS00 505 s omwannsnnerss s oo
LY WATSON & SONs, LTD. | M HIGH HOLBORN, W C. |



OBJECTIVES 7
In order that the special and unique features which are incorporated in our Objectives may
be more fully appreciated, we would submit the following remarks :—

Apochromatic Objectives. These are described on page 11. We recommend them because

both visually and photographically they are truly apochromatic,
their spherical corrections are such that the whole of their numerical apertures can be eflec-
tively used, they will stand deep eyepieces, they give brilliant crisp images. We believe them
to be the best Objectives of their type available. It is possible to focus specimens in white light
and photograph using a colour filter without change of focus.

Holoscopic Series. The lenses of this series are referred to on pages 12 and 13.

These offer wide range of Objectives from 3 in. to 2 mm., computed with exceptionally wide
effective apertures combining crisp definition and ability to stand deep eyepiecing. A feature
of this series is that in common with our Apochromatic Series the back lens is a triple combination.
These form a series of truly semi-apochromatic lenses and by the use of light screens which pass
light of one range of colour only, are rendered equal in performance to Apochromatic Objectives.

Parachromatic Objectives. For general work, which represents probably 90 per cent. of
microscopical observation. the lences of this series are supreme.

These are the lenses universally employed in teaching institutions, laboratories, routine work,
and by all not engaged on research or similar work necessitating the best optical systems available.

Certain conditions have to be satisfied, and performance that is irreproachable is maintained
by rigid inspection. In this series we offer Objectives which are recognised throughout the world
as yielding unsurpassed results. Their long working distances offer unique convenience in use.
The outstanding feature of the Parachromatic series, apart from the general excellence of per-
formance, is the adaptation of the colour correction to coloured objects on which they are
almost invariably used.

A reference is made to these important features on page 14, but we would here emphasise
the immense advantage that is conferred on the average student by the working distance of
1 mm. in the } in. Objective of this series. It enables him to work on bacteriological specimens,
counting chambers, etc., with a freedom not associated with lenses having less working distance.

The %, in. Oil Immersion Objective (** Versalic ') has the same quality in a lesser degree,
The maximum working distance is given that will allow of immersion contact being maintained
between the cover glass and the front lens of the Objective.

Coloured Objects. It has been found in practice that an Objective that mav give excellent
definition on an uncoloured object does not necessarily perform so well on a
stained specimen.

This matter has been the subject of long consideration, discussion and expeniment; our
Objectives are now corrected to vield fine detinition on coloured objects, and it will be found
that they are no less good on unstained specimens,

Flatness of Field.  Flatness of field is so often asked for that we think it desirable to mention
that this can never be obtained in other than Objectives of low power or
low aperture, and this fact applies to Objectives by all makers, The
better the quality of our Objective —the greater its numerical aperture—
the less tut the tield becumes,

= uant | . S ——
[-\\‘. WATSON & SONS. LTD, | 313 HIGH HOLBORN, W.C. i
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8 OBJECTIVES

Theoretically and practically, all microscope lenses have a curved field, a'nd with high-power
Objectives the greater the excellence of the lens, the more particularly does this become appa‘rent.
Tt is possible, by altering the focus, to view separately every zone of the field, but when a specimen
is focussed in the centre of the field, this part is absolutely sharp. Ilatness of field can only be
obtained by sacrificing the maximum sharpness at the focal point, and this produces inferior
definition. The necessities of many classes of work render as great a degree of flatness of field as
can be discreetly given desirable, and the judicious combination of that effect with the best
possible definition in the circumstances is provided.

With low powers—1 in.. } in., § in., etc., and those of less magnification, flatness of field can
be secured over nearlv the entire field. but under no circumstances can flatness of field be
produced in a high power lens of large aperture and fine quality—it is an optical impossibility,

THE CHOICE OF OBJECTIVES

The Objectives that are to be chosen will depend on the class of work that is to be undertaken.

The ability of a lens to define fine structure is associated with its numerical aperture, the
greater the numerical aperture the larger the number of lines per inch that can be divided. If the
unknown is to be investigated. and the limits of resolving power are to be available, Objectives
with the largest numerical aperture that can be obtained are essential.

The greater part of the work that is done, however, does not call for the use of such lenses.
Gencrally the aim is to see with the utmost clearness. structure which is known and probably
described. and for such. lenses of sufficient though comparatively low aperture are satisfactory.
Our Parachromatic series meets these requirements in the best possible manner.

In choosing Objectives it must be borne in mind that wide numerical aperture necessitates
reduction of working distance and increased curvature of field. As a general recommendation we
should sav that our Parachromatic series will be found to cover the wants of all those who are
engaged in work of a general educational and recreational character, but for those who desire

the best obtainable. or are doing research work, lenses of the Holoscopic or Apochromatic series
must be chosen.

An indication of the resolving power vielded by the different apertures will be realised from
the {ollowing table

Resolving power
in lines per inch.

N.A. White light. Green light.
1-37 132,082 143,170
1-30 125,333 135,854
0-95 91,590 99,278
0-85 81.949 88,828
0-70 07,487 73,152
(65 02,667 67,927
45 43,385 47,026
0-30 28,923 31,351
0-28 26,995 29,261

The attainment of this resolving power is dependent upon the use of fully achroma-
tised and aplanatised condensers, of aperture fully corrected and equal to that of the
Objective.

W _WATSON & SONS. LTI

3
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OBJECTIVES

Where two or more Objectives are used for some particular kind of study, oue of them is
usually employed for the purpose of finding the object or detail, and this Objective should have
qualities which make it useful for searching and for a general view of the object. The nature of the
objects to be examined and the conditions under which they are viewed are therefore the factors
which affect the choice of a set of Objectives for any particular work. In view of the special
features associated with every kind of study it is impossible to give general rules which may be
applied to the selection of Objectives. It seems better to state what Objectives are actually
found most useful in different branches of Microscopy and the following list is offered as the result
of considerable experience of expert workers and in accordance with the demands most frequently

received.
Botany, Zoology and General Biology [2 in.], } in. and } in. (0-70 n.a.) Parachromatic. The
92 in. is not always included in sets, but it is a very desirable addition.

Animal and Human Histology, % in. and } in. (0:70 n.a.) Parachromatic.
Bacteriology, Serology, Haematology and Pathology, 3 in., { in. (0-70 n.a.) and ', in. Para-

chromatic.

The eyepieces which would accompany these objectives would be No. 2 (< 6) and No. 4
( x 10) or if one only were taken No. 3 (< 8).

In certain branches of these studies it may be advisable to depart from the above recom-
mendations. For the study of the Foraminifera, for instance, a 2-in. and a 1-in. Objective would
be more useful than those specified for general zoology. Again. in the study of certain organisms.
such as the Rotifera, the inclusion of the 2 in. or an even lower power may be advisable,

In Petrography the usual Objectives are 1 in. and | in. Occasional use may be made of an
immersion Objective. These may be of the Parachromatic series, but if the interference figures
from very thin sections are to be examined the extra numerical aperture of the Holoscopic 2Umm.
Objective will be useful.

In Metallurgy the 3 in. and } in. Parachromatic will be found generally satisfactory. To
ensure the finest photomicrographs it is, however, better to adopt the Apochromatic 16 ml?n. and
4 mm. For the very finest detail the 2 mm. Apochromatic may be added. Metallographic
Objectives are made in the same three series as the others, but differ from other Objec;ives in
being corrected for use on an uncovered object. They are also mounted differentlv. We
recommend that for this work a tube length of 200 mm. be used N

For original research in any branch of study in which the discovery of delicate or very minute
detail may be possible, the best Objectives which it is possible to obtain should be used. These
are of the Apochromatic series. Visibility of very delicate structure may only be possible th:ouc;h
perfect corrections in the Objective as well as to its numerical apern;re. so that ,-\pochromat:ic
Objectives of low and medium power which approach perfection so closely are of the greatest value
in the study of delicate and elusive details and particularly in Photumin.-mgraph\‘ where accurate

colour rendering is essential.

. THE AMATEUR MICROSCOPIsT. who wishes to be able to examine polvzoa one day and the

finest structure on the diatomacew the next, must necessarilv be supplied with a wid.; range of

Objectives. Usually, however, the amateur takes advantage of the lower prices of those Objeczt,ives

which are most in demand, such as the § in. and } in. Parachromatic, and adds a lower or higher
g

power as the need arises.

f‘\\'. WATSON & SONS. LTD. | o, 313 HIGH HOLBORN. W.G

H
L ——
- e ——




OBJECTIVES

10
d will depend upon the nature of material
f building and paving materials a 2-in, Objective (Para-
making a 2-in. and #-in. would be adequate,
ded. The same outfit would suit
t should be obtained.

For technical uses the Objectives which are to be use

to be examined. Tor the examination o
chromatic) is very suitable. For textiles and paper-
with the additions of a §-in. if more than routine work is inten
the agriculturist. but if dairy work is in view a complete bacteriological se

bt as to what Objectives should be included with a microscope for
ive the benefit of their experience in meeting
ans of specimens and Objectives what result
y serve to reveal the great possibilities of
disappointment where too

If the purchaser is in dou
any special purpose. Watson's will be pleased to g
cimilar needs and. if desired, to demonstrate by me
may reasonably be expected. Such demonstrations ma

microscopical methods for certain purposes and also occasionally save
much is expected.

DARK GROUND ILLUMINATION.

High aperture oil immersion Objectives are now available with iris diaphragms incorporated
for a small extra charge obviating the use of the funnel stop. Radial diaphragms can be fitted
.o . . =
to the iris diaphragm for Nelson’s measurement by extinction adopted by Dr. Yan Rooyen

THE PROPER USE OF OBJECTIVES.

omputed to perform at their best under given conditions.

Except the Metallurgical Objectives they are arranged to give optimum results on objects covered
mm. in thickness. and require under such conditions that the draw-tube should
If the cover-glass actually used has less thickness

Watson Objectives have been c

with a glass 0-18
be set at 160 mm. unless ordered otherwise.
tha = 1 - cas ject

an this. then. in the case of Objectives of 0-65 n.a. and more, it may be necessary to increase

:h;‘:uz‘r lr-:;t,h in order 10 obtain good definition. If the cover-glass is thicker than 0-18 mm. the
abe should be shortened for best results The adjustment is made by inspection of the image

ﬂhd not by measurement.

The immersi i : .
suppliy ol ol 1 rlt::':ioli';l (“\s(erd\ :’i.]t:_u!w.cs'on Ob.'ect,ives ShOUId not be purchased elsewhere. A
able price. Several oils are sold for n.”--lu]n ‘UI'J“‘“."\- end fresh supplies can be sent at a reason-
index and dispersive power from u“"‘ with immersion lenses, and they differ greatly in refractive
computed for use with lh('-lh lnu-l d:tﬂa.udurd article. ‘Th('_\ may be good oils if Objectives are
immersion oils have o N.l\,.M- - = ::” i ""“"""'.“”I_\' suited to Watson Objectives. Some
of Objectives of great mumerical & '-'h the crfm'ul which is used to hold in place the front lenses
thi= defect perture.  The oil supplied for Watson Objectives is free from

ON APPROVAL.

e ordes 1o @
7 nsure satistactory selec
SRR : actory selection of Objectives, a purchaser may h Objecti !
I loul davs by ¢ ' } whiy ; -
seuding & deposit Lo cover the value ki ? - jectives for
as per list. Those who have
3 5 e an

accounl w “@inal r a L R S 3 Cphus
I owith W 1 re bol ash ‘llcd} i
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OPTICAL EQUIPMENT -OBJECTIVES 1

APOCHROMATIC OBJECTIVES

In Objectives constructed entirely with optical glass. even in those of the
finest quality such as the Holoscopic series, there remains one outstanding
defect which is inherent in the material used. namely. the so-called secondary
Spectrum. This arises from the fact that the distribution of colour in the
Spectrum produced by the various optical glasses varies with their density,
the red end being relatively too long in glasses of low dispersion, and the blue
end too long in glasses of high dispersion. the result being that when such
glasses are combined to obtain the best achromatism for the brightest part of
the visual Spectrum, both the ends of the Spectrum, namely. the red and violet,
are refracted too little or, in other words. come to a focus at a greater distance
than the middle of the Spectrum : the chief inconvenience arising from the
presence of this secondary Spectrum is that the Objectives cannot be used for
photographing in white light on ordinary plates, but will only give satisfactory
results if Orthochromatic plates and effective colour screens are used. Occasion-
ally the secondary Spectrum also interferes with delicate visual observations
because the faint halo of purple light due to it falsifies the true colour of small
detail.

In Apochromatic Microscope Objectives the removal of the secondary Spectrum depends upon the use
of fluorite. We are in possession of optically perfect fluorite and produce Objectives of outstanding merit.

In photomicrography of stained or unstained specimens the colour freedom of Apochromatic Objectives
ensures outstandingly pure results. Objectives that are truly Apochromatic can be used with a variety of
colour filters without need for refocussing.

The 16 mm. Apochromatic is not exceptional in aperture. The images given by Objectives of this
power in the Parachromatic and Holoscopic series are so sharply defined and so free from colour defects that
only the very finest performance can justify an apochromatic 16 mm. The Watson objective does not fall
short of this justification, and no images have ever been produced finer than those given by this lens.

The 8 mm. Objective offers unique convenience to the busy worker. [ts numerical aperture, 0-63, is
equivalent to that of many achromatic }” Objectives. With a range of Evepieces it is therefore possible to
use the Objective for surveying a relatively wide area and then by increasing the power of the Evepiece
to concentrate upon any given spot, examining minutely. The perfection of correction both sphenically
and chromatically will be realised when tests with X350 Evepieces are carried out. [t will be found that no
deterioration in the image takes place. This lens is as nearly perfect as possible.

With a view to making the 4 mm. Objective most generally useful its numerical aperture has been reduced
to 0-85, although it has been customary to make such an Objective to -95 n.a. Professor Conrady has shown
that the effective aperture of a dry 4 mm. Objective is limited by considerations of critical angle. relation
between R.I. of object and mountant. In addition errors inerease rapidly as the n.a. approaches 0-05, the
depth of focus becomes nil, and the tube length adjustment becomes an operation requiring extreme skill.

With the slightly lower n.a. these difficulties are reduced <o as to be almost negligible and in the 4 mm.
Apochromatic microscopists are offered a lens not only of superb performance, but easv to use.

2 mm. Objective n.a. 1:37. This aperture has been deliberately selected as being the one which permits
a relatively firm mounting for the front lens, a working distance such that an object beneath a No. 3 cover
glass may be focussed, and ability to stand high evepieces without breaking down. Finallv the whole of the
numerical aperture of the Objective can be employed. [n every way this Objective 1» unsurpassed.

Image distance

Code Equirvalent Facal length. Ininnal Power Yumerical Price.
Waord. No. nches. mm. U inches. Iperture £ . d
Match. Il 1 Io 13 U-3u
Matoa. L1o2 4 4 Jo 005
Mater. [RRUIK} 4 b U 0-83
Mathe. LLLo4 1 - 120 137 O lmmersion
Matho.* L11us : 2 L 20 1-37 i

* With iris diaphragm for dark ground dluminaton incorporated
Ihe above may be supplied corrected tor any tube length to order
For particulars of mechanical correction for cover glass thickness see page 0.

It 135 esseutisl that Colpenaaling o Hulos U l"»l‘[nm,u: be uzed with the above Ub]l‘rll\ra! e
page LY.

[ W._WATSON & SONS, LTD. | 313 HIGH HOLBORN, W C_|
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49 OPTICAL EQUIPMENT —OBJECTIVES

OB) ECTIVES—THE HOLOSCOPIC SERIES
(SEMI-APOCHROMATIC)

<how that the construction of this series of Objectives is not of the

A reference to the illustration will
ives other than those of lower power than 24 mm. depending

usual type. the correction in all Object
largely on a cemented triple back combination.

The special factors which have made these Objectives famous will be hest appreciated from the follow-

ing considerations.

When dealing with the wide-angled pencils and consequent greal angles of incidence which occur
in microscope Objectives. the usual methods for correcting chromatic and spherical aberration prove in-
adequate : their shortcomings lead to the presence in Objectives, produced by their use, of heavy residuals
of aberration. known to microscopists as spherical zones, and as spherical difference of chromatic aberration
The former of these defects leads to the formation of untrustworthy images, because the required hase:
relation of the light forming the image is falsified. whilst the chromatic residual prevents the takri)n f
presentable photographs of objects: for it amounts 10 this, that the Objective although tolerably free f% ;
spherical aberration for the visuallv strongest ravs. is affected with heavy spherical aberratio); fi l(:m
colour~. such as those acting most strongly on a photographic plate. . er ot

In the ihqu-mpu- Objectives both these defects are minimised ; the spherical correction is carried
to high }Iwrlr-rnnn by so determining the data that the rays which are geometrically united in the focus
arrive there in exactly equal phase and are thus i ati

\ s in the relation theoretically d i
e N il v demanded, but not hitherto
r“l.'"-d» ;n practice. 1:1? exceptionally perfect spherical correction attained in this mam;er has often been
noticed by expert workers and render the Holoscopic Objecti
, \ sscopic Objectives extremely valuable i
vations. for 1t reduces the possibility of spurious images to a minimum ’ Sha

Similar perfectic s been aimed at i .
Holoscopi (Tﬁv’:-(‘t:.\:‘“ :}:‘IIH::;:'L;'l\""-;li"” S sonenition SiEiksioatic sbiérmtia, Kins rendering the
e P il >|.|'( u-1g very excellent photographs of microscopical objects, and in
S rocsion aimd ot and . ilﬂ!'\.\dr.\» to adopt ENTIRELY NEW TYPES of Objectives to realise the

1d 1o produce Objectives equal to the best Apochromatics, except in freedom from

secondanr colour

These Objectives i i
i excelle::" b:::‘:lghly .praused by expert workers who have purchased
them per{ nce with deep-power Eyepieces, large solid illuminating

Cones, annular and dark-field i inati
g Id illumination, and the yielding of exquisite photographic

They mest 1d
L 1 needs of the orginal
4 Al N e i
g stigator, and all who would possess the best optical means
b =

i e fullest possible manne:

Vhr numencal a u aled 1> r I)e
| aperture stated 1> the (U ARA TEED r € !
o v AN LD MINIMU M ] 1 [d s€:
4 or each Objectiv The 1 J '
3 enses may

trusted Lo have the ma VIUg Jrow W Y p v l 1t focus
Llviug power ( f
£ ithun o sMaLl wreentage ) corres L
i SM . ) v N 1 e equivaler
N 1 g 8§ ')Ul]dlll‘. to lh juivi

Ziven iu thr List
All Lenses k> acTiee w i W we SO - W re under-correcte
i s> i > acTies inh the exce
Lk cplion of the lo po T lense as noted 1 l d d
s€=, as < elOW, & 0 d

lar chiromaty difleren tagn ¥ 'y ah N lo-
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OPTICAL EQUIPMENT -OBJECTIVES 13

The Holoscopic Objectives were designed to provide a series of Ohjectives of high numerical aperture
whose performance would be equal to that of the most outstanding Apochromatic Objectives, except in
freedom from secondary colour.

We cannot stress too highly the perfection of the spherical corrections of these Objectives. High-power
Eyepieces can be used without any deterioration of the resultant image.

The apertures are such that in conjunction with low-power Eyepieces a comparatively wide field can
be surveyed and any local structure more carefully examined by deep Eyepiecing.

The Objectives can be corrected for any desired tube length between 140-250 mm.
These Objectives must be used in conjunction with the Holoscopic series of Eyepieces.

When used in conjunction with colour screens, no difference between these and Apochromatic Objec-

tives will be observed.

Special Features.

Watson Holoscopic Objectives were designed to meet a demand by expert
microscopists for Objectives which would have a greater ratio of numerical
aperture to magnifying power than is to be found in any other Objectives.

The advantages of this feature of Holoscopic Objectives are : —
1. A greater range of useful magnifyving power.

2. A greater working distance for anv given numerical apertare.

3. Ability to compensate for the effect of different thicknesses of cover-
glass by small changes of tube-length.

|
‘ Equivalent [’;)l::;urfnﬁ::"
Code | N Focal Length. calculated Numerical Tube Pric
Word. ‘ o for an image Aperture. Length. VRS
distance of
Mm. In. 10 snches.
| | ' o £ . 4
Matin. | 11301 75 3 ' 0-11 200
Matri. | 11302 50 ’ 2 5 017 200
Matol. | 11303 35 | 1} 8 019 200
Medium and Hixh Powers. From stock for 6 inch (160 mm.) and 8 inch
(200 mm.) tube length
-~ .
Maryl. 11304 25 L Lo 0-30 200
Matte. 11305 1o 1 L3 043 200 & [ov
Matoc. 11306 12 ) 20 005 200 & loo
Matry. 11307 8 { 30 063 200 & oo
Matro. 11308 6 | 15 935 200
Matur. 11309 + | ol 095 200 & Low
Maude, 113010 s | il 120 137 200 & 160
llllllll DR TRV

Maud.* LESO1L : 1a. 20 t-47 20 & 160

" “Ilh e ‘h-ll-hx'-xéin Ut pur ated tur use n dark ground :“lnlnu.&h--ll.

[\\ WATSON & SONS, LTD. 313 HIGH HOLBORN, \\.C.ﬂ
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OPTICAL EQUIPMENT -OBJECTIVES
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OBJECTIVES—THE PARACH ROMATIC SERIES

i v Objectiv dium aperture
i i ts satisficd by Objectives of mec \pert
e - workers find all their requiremen . i Sy e
Universities, Schools }ndhm":;ﬂ::l: :cpvnure is effective and the p"f“rmnm-‘lr‘ltr:lv:sR:]:"o\ e i““'_ureg
e llluu‘P“w ‘;lwle ‘:ic‘s:ri:l are of their tvpe in all respects unsurpassed, whi y als
isted in the Parachroma L heir t)
‘\:-‘l:;rh“:nlke them uncqualled for general work.

in design and performance of microscope Objectives are dep;‘ndem not only upon the skill of the mathe-
y < sign . | i -
mlli:igl‘!‘::l'; al{‘so (;xpon the types and quality of the aptical glass available

by the English
tical glass produced at the present time
glnsl: :;:3; ;;o:;:‘nclni‘nk;::l’i‘:;’g:t}';:tngsny insgtances superior to that made elsewhere.

Full adventaze of these improvements has been taken by Watsons’ technical department.

J i i i ign i i d wherever
i ity i i i Unceasing research in optical design is carried on an
B finality in optical comstruction. L  des
-’Ir":dl\-a::o- are ihdiratsd the Objective is recomputed. Thus the compu?gt»mn,:rnd formulz to which many of
r;:-: (;bwrn\-ex are made show a distinct advance since the last catalogue was issued.

GENERAL NOTE. . - .
The following features are common to all the (\bjcrli\-rs in this series

The spherical and chromatic corrections are <uch that they can be used in conjunction with high-power eyepieces
without breaking down.

The whole of the numerical aperture of each Objective can be utilised

providing always that there is a sufficient
contraxt between the refractive index of the mountant and the refractive index of the specimen. :

LOW POWERS ¢ in to { in.).

Low-power Objectives are mot distinctly sensitive to correction for tube 1ength. and may g.engrnlly be used
between 160 and 250 mm. without material depreciation in definition. A wide range of magnifying power can
therefore be obtained with such Objectives. Further,

flatness of field which cannot be imparted in Objectives of high
power s an outstanding feature of these low powers.

MEDIUM POWERS - (i in. 10 { in.).

Thexe Obpectives are exceptionalls
# long working distance between the

tme in performance, and all of them hav

e the special and unique quality of
frout lens of the Objec

tive and the object under examination.
The | in. o the Ubjective of medium

produee « lens of outstanding merit of th

power with which Laboratory work generally is
*tandard of

v power is 20 keen that exce

done, and the competition to
excelience 1t would be impossible to sell it at all.

pting it be to the universally demanded high
Ther §

Obyective of the Parachromatic series h
oeeasions been ordered to replace samilar lenses of othe
ation i teacking institutions

har corrections similar 1o
with twe

as found universal favour.
r makes,
It is, 10 faet, the ideal 1
those of the Apochromatic.

Not only has it on numerous
but its manv advantages have led to its standard-
ype of Objective for all classes of medium-power wqu. (}l
and is classed as semi-Apochromatic. The same lens is ;mn"!t
numerical apertures, \iy 70 and -80. The great feature of it is that the former has unusually
detance of | mm. The field is relatively flat, It will, in fact, be found flatter than many other
cqual aperiurs

diflerent
long working
Objertives af

The abithin 1

examine obrcls
L G

boun 16 workers
Coarredion, hoth (g

with thick covering zlasses c.g. Haemacvtometers with our } in. has prov_rll lﬂ;_
This docs ot cause the racnifice of other important qualities—in fact its .P('I'rl‘_(‘llDDJOI
“phienical and chromutic aberration. renders jt exceptionally fine in performance. This, allied with
Gielance. mehes 11 superior 1o ans ather lens produced at the present time for all who use their
iestitments on other than spealiy mounted specimens, and it particularly appeals to Students, Laboratory workers,
aie pond lfc ’

str greatl working

Whiose inlerestied 4

." OBJECTIVE FOR UNCOVERED
Maar

The usva Ao
Lk

OBJECTS.

exanunation of blood films Becessitate the viewing of uncovered ,p‘.“‘“;:mi
provides lor & cover-glass and, consequently, when an object is examined withou
Te meot u very @

cueral demand Watsons have designed a | in. Objective for the use
techtunan whick 1> coprreq ted Tor use an uncovered specimens.

o osleinin

irchnique ane Tajuc
§ 4 Objeotyve
deliilion mus! delornwiale

of Wi metallurzst ang

OIL IMMERSIONS
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abd four Ly pes
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Lhe mames
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OPTICAL EQUIPMENT—-OBJECTIVES 15

%" OIL IMMERSION.

The same lens is made in two types—the ** Versalic” with a numerical aperture of 1-28 and the * Utility *’
with a numerical aperture of 1-25.

In conformity with the usual rule these are called ¢, in., but the magnifying power and focus is actually that of
n yin. in each instance,

Both these lenses have a flatter field than other first-class Objectives of similar type. They also have a long work-
ing distance. In the case of the ** Versalic " it is -43 mm. Although this is so very considerable, the maintenance of
oil contact is perfect.

An important featr<e of the ** Versalic ”” Objective is that the front lens is held in position by a metal bezel and
is not dependent on cet :nt, as usually prevails in other 0il Immersion Objectives.

The probability of the front lens being displaced by pressure or other circumstances does not arise in this instance.
The front lens {9 tixed in a manner which renders it practically immovable.

#4” OIL IMMEKSION.

For the Cytologist, high magnification is sometimes even more important than high resolving power. The 4 in.
0il Immersion Objective has been introduced to meet this need. The numerical aperture is 1-30. and it can be used
in conjunction with the deepest eyepieces, giving a range of magnification up to 2000 diameters.

i” WATER IMMERSION.

This is specially designed for the Ecologist and all wishing to examine specimens without previous preparation.

It can also be used for specimens in alcohol, but the setting of the front lens cannot be guaranteed for a long period.

#" WATER IMMERSION.
The demand in recent years for a lens of this type has led to the introduction of this Objective. It will be found
very useful to the Biologist, Zoologist, and other workers.

Low-power Objective. Medium-power Objective. 01l Immersion Objective.
2in, to }in, \in. to } in. & in.

Focal Length.

i(’{ad‘e‘ No. ';:::::: Numerical Price
[ .
ord. = - w10 in. {perture. £ s dl
Maund 11501 } Lo 3 )-u8 )
Mauso 11502 3 75 ) )09
Mavis 11503 2 30 o 15
Mawle 11504 1y 33 B 17
Mawke 11505 1 25 12 »21
Manxil 11506 i 16 13 )28
Mavon 11507 ) 12 0 >34
Maypo 11508 t o A2 0-08
Maxon 11509 § b L) (T
Maxbu L5010 3 b 03 > 70
Mazar 115011 ) 4 ' 080
Meado 115012 i 1 34 )38
il [mmersion §
Meage 115013 i -4 ) )4
Mealt LIsuld Lo Ltiliey 14 W 3
Meala 115015 o Veeaalic ‘0 4
Mexte L5016 ! 0 0
Water lmmerzion
Mewat LESuL7 i Te (.
Mxwat LESoLs W
* Thia Objective is fue wor du wavuvaced rpevimons, such as blood-ilma,

§ 115 il : t
LISu1Y Extra forins disphragm invacpurated in suuat abviating use af tunnel stop in dark ground dlamination

§ The peive includes s ail bottle anit capply ot wl
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e OPTICAL EQUIPMENT - OBJECTIVES

OBJECTIVES FOR SPECIAL PURPOSES
TANK OBJECTIVES

cerics of three Objectives has been developed.
isms which are anchored to aquatic plants

jects immersed in water a
In use, the front lens must be sub-

For the examination of obj ite
Thev will be found of great use for the study of living organ
or to such as will creep about the bottom of a small beaker or tank.
merged below the surface of the water. . o . .
g\'q-rh'mal illumination can be used with marked success with these Objectives and details elucidated

which would otherwise be unnoticed.

o e |

Focal Length. - Price.

Code Word. No. . £ s d.
m. mm.
Mauge 11601 1 ! 25
Maule 11602 2 16
] 12

Maumo 11603

VARIABLE POWER OBJECTIVES

For elementary schools and for work where relatively low magnifications are required a variable
power Objective has been designed.  The initial power of the Objective is varied by altering the separation

of the combinations. A rotating collar is fitted for this purpose.

Code Word. Neo. Focal Length, Initial Power. ( £ P:ice.
— : S NI f(—
Mealk 11604 1}in. to 3 in. | 8to 15 |

PHOTO-MICROGRAPHIC OBJECTIVES
HOLOSTIGMAT SERIES

; These Objectives are mpumvd with the R.M.S. Objective thread, will fit any standard microscope, and
2ve an irs diaphragm and scale.  They are for use without eyepieces, and for penetration and colour
correction they are unsurpassed. the definition being needle sharf) to the edge of the plate.
No
Buar! 11605 1 . focal length /3
Baant 1160 2. focal lau;:l,h fio
Bibsi« 11607 3 an. focal length 16

“ARGUS” OBJECTIVES

To meet the de {

mand . B X .
g tahays ‘«minu :m xpensive Objectives of low power the * Argus " series has been dpygl]t’d.
) . | sene: consists of an Achromatic . e . B ; est
delinrd dmage ablanable from such g combination ‘ d"“l'hl and pves llll’ most hnllmul ﬂ“d bes

£ s d

Facal Lenguh

Cod: Wa A\ .
) Initial Power Numerical . Price.
b mm Aperture. L s
Myalr Lloot y . - —
Mavur 11600 a bt J 007
Mavg Linoio | ot 5 011
My ) ] | = b 013
Mavia 1] i ; 10 015
‘ O i- -
- o 017
Condiary bo usual praciice this . -
€ Uhjeciive cansints uf 1wy Acvhromatiscd doublets
e e et

-y
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FIGURES IN ITALICS=FIELD OF VIEW

17

Primary |
PAna- i‘a"';ﬂ""f" Micro- | Combi
cn on at - | Com e . |
OI.THEOC":"I\::Z; 160 rm::. melric | tube le'rllgfh’:lﬂniff:"ﬁm“on’. at 160 mm. | P ‘5"-:”:!0:‘ Combi y
tube value. uygenian evepieces | ARA- g if Mi ined magnifications
P and field of view. pieces. | camOMaTIC | TN af| icro- | at 160 mm. fube |
ength. «5 #6 ’ OBJEcrives.| 160 mm. metric | with Holcscopic ey ength
Y 48 210 ,12 <13 | e value. and field of victe.
280 320 280 23 ' ength. o T '
4 06 | 250y 3 L 240 2g0 L0 Inch. i‘ gl =i
15 165 14 9 || 4 | e | 260 200 LT O
3 1as| 2000 | 6 7 140 117 116 5 06 250p 4 6 A
7.8 8 g . ? —]9 | 3 ge 133 110 7.5 5
2 05 | sl 12 05 20 5 % 5 s B ol AR FH
y 5 37 - 7158
1 _ 56 60 54 ] ; 2 . e | G2 2 40 28
} R A IR | ¥ ) 0 5 8 20
33 375 33 2 2% 1 5 L A0 40 28 2
! 6 | 25u| 30 % 1 F ) e SR 2 e
913 295 206 I- 9()’ 1 6 3 30 24 179 192
§ o |160u| 45 st 12 o0 | B 05 15 L 120
147 159 145 1- Bl H 9 | 195 159 109 078
3 13 [113y| 65 18 o8 130 156 los Rt P A 160
3 0% ; 073 077 071 0-58 0-58 0.4*,_ ) 13 11-3u [ 9 g 1:11 076 0-55
S| 130 156 208 260 312 390 . Mlg 130 182 260
i @ | a5l e 05 GE o oz | 3% | 5| 18 260 364 520
336 420 504 630 5] AS% o S0 oo
Hod.) 42 3-5u gff; g5427 2'344 0-36 0-36 0_2(; 3 42 35 ;gi] (it))';‘ ’!B‘;" 017
. t - YA 5
bTr G 045 0 0L o Hoi 2 oD 033 33 Ot
% 51 28 0-26 0-22 0-22 = : -L) 4 - 23 0-16
21y 255 306 408 510 612 o 2 35wl 294 420 588 840
3 60 007 0-28 0-26 0-22 0-92 46a~ 1 -0 R 0-25 020 0-14 0-10
21| 300 360 480 6(':‘-0~ ~2..0_ 0-17 Al 190 700 980 1400
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EYEPIECES OR OCULARS

Watson's Evepieces are madc.in two patterns—
the Universal emall. or Student's siz¢ 23:3 mm.
(-9173 in.) dia.. and the large size of the Roval .\-I;c_rn-
scopical Society, with caps. to ensure correct position
of the eve. 32:20 mm. (1-27 in.) dia.

emall diameter may be used in draw

Evepicees of !
¢ by the use of an adapter

tubes of large diamete
costing 7 0.

HUYGENIAN EYEPIECES

been the subject of

] i e i

dn_é © NOSIYMW M

an ‘an

This series of Evepieces has
considerable experiment and re-computation. It has
been found in consequence. that the use of selected
Student’s Evepiece. optical glasses. instead of the usual ordinary crown
ained curves gives results that are superior to those ordinarily obtainable.

We strongly recommend microscopists to try our Huvgenian Evepieces, and make comparisons
between those of our current make and am others they may have hitherto used.
are all parfocal so that on interchanging the different powers

Best Capped Eyepiece.

glass, worked to ascert

Huvgenian Fyepieces 1-4 Student s size
the objeet remains in focus.

The advantage of this in Laboratory practice is obvious.

The magnifving power of each Fvepiece is engraved on the evecap. This figure represents the number
of time~ the I vepiece will magnify the image produced by the Objective of the microscope.

The | vepieces also bear an ordinal number 1 to 6. which corresponds with the old notation of A, B,

W are No Number . | 2 3 ‘ 4 } 5 6
|
- | — —_—
Power . 5 O < 8 ‘ x 10 x 12 x 15
B B I e
Mesnsl 11801 Price for £~ d [ S d | £ & d £ s d. | £ s d £ s d
U niversal Size ‘ J
' - - | I
Al eand L1802 Price for Large 1
Capped Mz

LARGE SIZE CAPPED EYEPIECES

1 a > { ntages
hese actually produce MOTe ] £ \ rger aava L4
al a e brilliant and T er fie T ini
{ nt and ll_"hll‘ la 4 field. 1 Ilt"\‘ have definite X

[} lJCllh

)
i hotvanicrography and dark gro { A
; £ray and dark ground slununation. The longer evepoint allows ample space for the us=e

DAYLIGHT EYEPIECES

e davigbt ilter supplied {or t
prhied tor use i the condenser 1= often lost. Watsons have .‘l’l‘lll’l'li a sll[']‘l\ of dﬂ)"

TS | . e ) ]
hav o Toand mad smtel. The: 1as used for the field lenses, For many purposes these Lyepieces
. v are made in two magnifications No. 2 o, No. 4 X 10 at 15 - each.

" -y
leght tlter glas- of Ui corresc! constanls an

118006 11807

EY |

= E,P'E,CES FOR MICROMETER, CROSS WEB, etc.
] ) ._-ﬂ~_-.z.‘-‘a(‘.t;":-l!m"L-: x. WL ruse Fhe tield 1= suthi wenty flar. In ey epieces of higher
theae LiZlic! Gaguiiculiol: are «r—rx-l._‘,. od = Ve The central micasurcient s, Ihere .l‘Tl‘ occasiotis W hen
) | abd such evepucees are Therefore listed
'& I Ht v HUYGENIAN EYEPIECE .11 ¢ & S

¢ At o
Mej 14 A )
POINTER TO EYEPIECES— | 1110
g add To prce of chepiooe

| 313 HIGH HO1BORN, W.C

r;-\ WATSON & ,‘\U\': 1 lll ]

!
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“HOLOSCOPIC” EYEPIECES

These Eyepieces are designed to work with
all types of objectives, making it unnecessary
to have two series of Eyepieces if Parachromatic
and Apochromatic or Holoscopic Objectives are
used.

In Achromatic Objectives corrections are
carried out in the Objective itself and the Eye-
piece serves to a large extent as a magnifier.

Apochromatic systems, are based upon a
different conception of design. The Objective
besides being corrected spherically is corrected
chromatically for two colours only, the re-
maining correction being carried out by the
Evyepiece. *

Thus the owner of Objectives Achromatic and Apochromatic should—to obtain the best
results—have a set of Eyepieces for each. Further as the total correction necessary varies from
computer to computer there should be a complete series of compensating Eyepieces provided for
each different make of Apochromatic Objectives.

To overcome this very serious difficulty Prof. Conrady designed the Holoscopic Evepieces.
A variable separation between two corrected combinations is provided. For Achromatic Ob-
jectives the lenses are brought as nearly as possible together. for the Holoscopie series the lenses
are separated to about the third division, for Apochromats to the fifth to eighth division dependent
upon the amount of correction required.

The magnifying powers are engraved on the caps of the Eyepieces and are calenlated for the
Eyepiece when the adjusting tube is closed.

Holoscopic Eyepieces offer the further advantage that they give a flatter and more uniformly
defined field than the ordinary Huygenian Eyepieces. They can be used advantageously with
any make of Apochromatic Objectives.

Code Word. J No. Power. <3 <7 10 14 <20
Mecha, ‘ 11901 | Price for Uni- £ s.d £ s d £ o d £ s d
versal Size. Not made
Medle. | 11902 | Price for Large £ s d

|~ .
| Capped Size.

Holoscopic Eyepieces are made in two patterns— the ordinary Student’s universal size, and
the large capped pattern. The large capped pattern gives a bigger and more brilliant field.
Either kind can be used with any tube length,

THE PROJECTION EYEPIECE

for Photo-Micrography and Micro-Projection.

Chese Eyepieces may be used advantageously with Objectives of

either the Apochromatic or ordinary series. for photographic purposes,

projecting an exquisitely sharp image on the plate.  \ divided circle s

provided, the figures of which record the adjustment for camera extension.

For visual tocussing the pointer should be sct to the division marked 0,

When photographing, the by epiece i2 correctly set when the focussed umage

of the diaphragm forms o sharp edge to the photogeaphic preture,  Made
in the Student’s (*9171 in.) size

Cude Ward. Vu

£ e 4
Medit LE90S Dol maguilying puwer )
\l-'lll.': L L9O-4 \»L:plrf: betw cen Mudent'= t_u'pu'{ en
sad oy larger side
3 .
[ W OWATSON & SONS, LTD. 33 HIGH HOLBORN, W.C, |
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ANGLE EYEPIECE

COMPARATOR EYEPIECE

)

Tao enable two microscopic objects to be accurately compared they must be seen with the
same eve in the same field of view,

W atson’s Comparator Lyepiece is constructed to connect two microscopes and by a series
of reflecting prisms to present the images formed by the two microscopes in the field of view of a
single Evepiece. By its means the similarity or dissimilarity between two objects may be instantly

detected. The appliance ix particularly valuable in every branch of research, industrial and
forensic investigations,

Cods Word No.
Mefas 12001

£ s d
Comparator Evepiece complete with Ramsden Eyepiece, to
attach to two microscopes

ANGLE EYEPIECE

When observing living organisms, loose material or
unmounted objects in fluid by means of the microscope
it is necessary to keep the stage of the instrument 1n 2
horizontal position, in which case the optical axis of the
objective must be vertical. In such circumstances it
has usually been necessary to direct the eye vertically
downwards. a condition which is not only uncomfortable
for the muscles of the neck, but also renders vision less
distinet, Really delicate observations cannot be made
in this manner,

Watson’s Angle Eyepiece enables the observer t¢
obtain all the advantages of an inclined mi(‘rosvolzﬂ’_t.“bc
while maintaining the stage in a horizontal position-
The image is presented to the observer in the same

N (4
position as a book or other object placed for (‘Olllﬁ-“'ta""l
Mision

nt the
d the

oun

Watson’s Angle Eyvepiece is an attachme
appel cnd Feomives ans a lower end of \Ahll'll slides 1nto the dl‘d\"'lube an
> an lur taany evepuece. The nuddle portion contains an accurately gr S0
L Fooeives g '
ceeves the ravs from the objective and reflects them l‘l‘llll’l"“ }

that! T oplacal axir of the anstr - he
: strutuent i deflected 75 ¢ . sttaches t

1 degree . . attac
ntteng Lo the draw-tule of tlae BUCTOSCOPE 50 T nos A (ldul!"ug iy

ar Lo prevent rotat The slight increase of ¢
fength may be ovelcuame by e Use of Ulnuner u-u-li- H desis d‘ sl ) hhl‘ht
E T

and polishied prism whae

Lade B aya

i " .- ' ]
Medal 120M)7 Angle ¥ vepiooc

ar descnibed. o it standard draw-tube

W W \]?\JV;‘ P“\r)\_\ Tl“‘l «" ' 2 1
Soempen L - 1 313 NIGH HOLBORN ‘\‘ ’
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DUPLEX EYEPIECE

DUPLEX EYEPIECE

The Duplex Eyepiece enables two observers to view an object at
the same time, the side tube receiving an image by reflection from the

direct eyepiece.
By its use a demonstrator can refer to details in an object by means
of a movable pointer for the benefit of the observer at the direct eyepiece.
The images are orientated in relation to each other and there is a
slight difference of magnification.

Code Word. No.
Medij 12101  Duplex Eyepiece, Universal size
Medoc 12102  Tinted glass to render images equal in
intensity

DEMONSTRATION EYEPIECE

|

|

{

N
I

By means of a special system of reflecting prisms similar to that of a high power binocular
eyepiece the image of the object formed by the objective is seen simultaneously at the same
magnification and orientation in each eyepiece. Both observers look in a downward direction.
A movable pointer is controlled by the teacher and can be directed to any structure in the field.

This Demon.struti‘on Eyepiece is the best that has been devised and will be found invaluable
for the explanation of complex structures.

Code Word. No.

i s d,
Mefem 12103 Demonstration Eyepiece complete with indicator
OTHER SPECIAL EYEPIECES MADE:
Binocular pattern. Petrological pattern,
Drawing patteru. Photographic Camera.
Ehrlich pattern for blood counting, Pinhole Evepiece for centnng,
Micrometer pattern, various, Spectroscnpie pattern,
Kounimeter pattern, Watching kvepiece.
For particulars, see Part 2 of this catalogue,
: i - Yy S T ——
f\\ WATSON & SONS, LTD. T 313 HIGH HOLBORN, W.C. |
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NOSEPIECES OR OBJECTIVE CHANGERS

Watson Double and Triple Nosepieces are made willll (‘ﬂl‘(‘ffll]}' ﬁl‘led plntos‘whi(-l.] exclude
dust. To ensure accurate centration each Objective ﬁt.t.ing is [)l‘n\-l-d(‘d with langcn.l lfll ml_puslment,
and Objects found with the low power Objectives will .bo found in the same position of the fielq
with each succeeding power when rotated on the noseprece,

These Nosepieces should be rotated in one direction only ((‘lO(‘k\\'lFl‘)‘ ;n? :3.-1'1'0“: being engraveq
to show this direction, This arrangement ensures continued aceuracy, Theirinternal and externa]
screws will fit all standard Objectives and microscopes.

Note. When Nosepieces are fitted to Microscopes, the Nose-
pieces should be fixed so that they project outwards, otherwise
they are liable to catch against the Microscope itself. If preferred
nosepieces can be supplied to rotate in either direction,

Code Word No. £ s d
Mated 12201 Double Nosepiece. for two Objectives
Maste 12202 Triple Nosepiece. for three Objectives
Masto 12203 Quadruple Nosepiece for four Objectives

CENTRING NOSEPIECE

To ensure that the axis of an Objective shall coincide with the

axis of a rotating stage or of another Objective or Condenser a
centring Nosepiece Is made.

Centration is effected by means of two radial screws.

Code Bord. Nao
Masty 12204

NOSEPIECE IRIS DIAPHRAGM OR DAVIS SHUTTER

1 . . : terpose be
Iris Diaphragm fitted in an adapter to interpose I
. . U
tween Objective and Nosepiece for the purpose of l.UIll;‘t :
. i . o s 1 ar

g the aperture of the Objective. 1t is of value 10 €

. 1 : . . . . . on.
ground illumination and for increasing pe netratl

It can be set with the handle in anv directiot-

Peak s 1 220 it

Wil sidist

“2e udapter to enable Objectives to be used
4 Condensers

W VW ATSON A& SONS LTD

- A

313 HIGH HOLBORN, W-C.J
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CONDENSERS SUBSTAGE

CONDENSERS—SUBSTAGE

hing and research work have emphasized the importance o‘;
nt. and a range of condensers both for qunsmltted hght an'
hy and projection is offered. The following notes will serve
icular purpose :

o and including § in. sufficient illumi-
the eurve of which is such as to cause
focus in the plane of the stage.

The exncting demands of modern teac
. p . 7 h
the condenser in the microscopist's equipme

dark ground illumination. for photomicrograp
as a guide to those who wish to select condensers for any part

Direct Light without a Condenser, For objectives up t
nation for ordinary class work is available from the concave mirror.
a pencil of rays from the illaminant to be hrought to an approximate : .

The Abbe Illuminator. For routine schaol and teaching purposes the :A'bbe ;uun;?:,“;;r:r:.“oi
found suflicient. This condenser is neither nrhmma!rse!i nor aplanatised fmd w‘a};‘;'r:[m( uce by ;mdﬂi[s
Abbe for the universal use of Students and Lahr;ratnnes'beraus:e of its lhnsener vility | odc?l i 2, ang be
capability of illuminating. It is popular where concentration of light on t edagehnmfyn :f‘ esire
ultimate resolution is not cssential. [t is specially effective for dark ground illnmination.

CORRECTED CONDENSERS

It has been shown that the total resolving power of any microscope system is not nnlt c.!Ppendem ?p(';n
the numerical aperture of the Objective but is equ!valmt to the mean of the ap[an-;)lll;’ a[{erhfrvjnﬂ\l;be
condenser and of the Objective. Thus, the conventional equipment of oil lmrmv_r-m'u_ ! _!F;!I‘V!'v}iini, Abbe

nser cannot in any circumstances give the full resolving power of the Objective. is will be seen

conde
from the equation. )
Aplanatised aperture Numerical aperture of _0-65+ 1128 _ 193 _ 065
of Abbe Condenser oil immersion Objective P 2
is to be investizated and the full

where unknown structure
be emploved a Condenser of aplanatic aperture equal to that of
ertain objections to this . for instance, the Botamst or the

Zoologist uses the immersion Objective but seldom. T!xr purr.hu:f-. therefore. of a condenser with an aperture
when immersed equivalent to that of an oil immersion Objective would be an unnecessary expense and
the Universal or the Parachromatic Condensers will be found ideal. Conversely, if the Bd('t(ﬂ})l(lgl?t.
Pathologist or Cytologist wish to wrest the utmost from their equipment they should seleet—as their work
is predominantly carried out with immersion oil Objectives —the aniu-;mpm oil immersion condenser.
This condenser is so designed that it may be used dry at an aperture of )-95.

The general routine worker will find a distinet gain from the use of these condensers in daily practice.
With the exception of the Abbe Condenser, all condensers offered are not only aplanatised but also achroma-
tised. 1t is not sufficient to purchase an Objective such as the Holoscopie, \pochromatic, or even modern
Parachromatic in which colour corrections have been carried to a high degree of perfection and expect that
the chromatic beam yielded by the Abhe Condenser will assist these to zive optimum results. Objectives

are not capable of eliminating colour when this is in the beam of lizht transmatted through them. their
Under these circum-

In research or any observations
resolving power of the Objective is to b
the Objective should be used. There arise ¢

corrections are necessarily based upon the assumption of a corrected beam of hght.
stances a combination of the Parachromatic Objectives with the Universal or Holoscopic Condenser< will
give superior results to a combination of these Objectives with an Abbe Condenser, while the results will be
superior Lo the use of Apochromatic Objectives with an Abbe Condenser.

Recent developments of substage design have led to the introduction of Condenser changers sumlar
to Objective changers. The objection to the use of several condensers when 1t was necesary to
shift lhtf whole substage apparatus is now overcome. and 10 addinion to the centring serews 1o the <ub-
stage “ilhu.u: r('nl':ll’i'h condenser l'hdll,l.;t'h to-day mcorporate separale cenlnng arrangements on the
L--);jd('llnrr shides .lhl‘lllul'l\'l‘\. [t is thus possible s have a serien of condensers all interchangeable on the
same substage ol the microscope and all co-axial : immediate exchange can be made without the necessity
for recentring on each occasion. To the busy worker, especially those nung dark ground lumination, this
adjunct will be found advantageous.

I'hree [“.r"" of dark ground condenser are offered. The Holoscopu Immerson Prrabolond whach has
found such favour damang all workers, which 2 standardized by the Indian Government for all medical
services, b) H.M. Admiralty for use throughout the Pleet, and by maoy teaching

ln=titulions, i= retaned.

I'his Condenser will be found the woet satistiuctory tor general diagnostic practice | 1t <hould be used with
Objectives whuse aperture iz less than 10 Aol iminerson Objective may be emploved provided a
tunnel stop or s nluph.mgm for reducing aperture L2 n=erted Uternatively, we :cuuua.‘unu-.l the =em.-

apochromatic b in, oil tnmersion Objective 14 N\ Tor thas purpose.

The cassegfaiﬂ Dark Ground Condenser - wade lur uze with all Objectives ap to 140 NoA

dependent upon the refractive mdes of the mediwm amploy ed, Fhus wpeciiien: mounted i water or
seruin e relrgetive wdex ol whieh 2 1 3 sheuld be cxamined with Objectives Naving an aperture got
Lreal an L 20 )

—
i
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Working Distance Zonal Darx Gfognd ll!umipator lms'been introduce for
The New Long Working ! « dark e¢round illumination in conjunction \nth_]-ugh powers and de
use by those whose research rﬂéulfl‘»nr; 1\'[:(‘5. one with a working distance up to 2:5mm.: this condatiss
cells. These condensers are rlgamt‘qlnmread_ The alternative condenser having a larger front lens 925 mm,
is fitted with the slaIT.d‘]‘]rd1 Watson Universal and Abbe size condenser thread anq can be made with
dia'i.ﬂer ;JR :u]\':-hg? L“::;mt uiSnth are designed for use with Objectives whose numerical aperture does ot
working distanc : A
’ 5. - .

excee](‘ll:a:r specify the working distance required at the time of ordering.

GENERAL INDICATIONS FOR USE OF THE VARIOUS CONDENSERS

S . junction with photographic and other Objectives
er. This is intended for use in conjun ) . ve
o _Macr: lf:;::?::al lengths. In use the Condenser should be racked up until almost in contact with
n{] 2 m;] a:]gurfa;‘e of the specimen. The beam is then brought to a focus 1n51de_ or beyond the Objective;
; .etllllli‘c ale;zna an evenly illuminated field is provided and the w]'_lolc of lh'c specimen can be ]‘hf’_trngfﬂphcd
\‘-}ithm;l difficulty For projection with low powers or for projection drawing. this condenser, which is fully
3 N 2
achromatised. will be found ideal.

Low Power Condenser. For Objectives whose aperture does not exceed -45 this con(_icnser_ is
‘ndicated. having a relatively long focus, a large area is ll!mmnatod with a rcsu]tan't equality of mleusxt'y
»f illumination over the whole field. 1f critical illumination be employed and the light source f(‘:cussc(] in
the plane of the object it will be found that the image is sufficient to fill the field of these Objectives.

Universal Condenser. This condenser is designed for those whose work is primarily with low and
medium powers. Having a focal length of ;% in. the light source, assum_ing t.ha.t the l_’omltollte. oil lamp
or similar radiant is emploved. will be found to fill the field effectively with a 4 in. Objective. ) ]

If low powers such as the § in. Objective are to be used and full aperture is required combined with a

large image of the light source. the top lens of the condenser may be unscrewed and a fully achromatised
combination is left.

Parachromatic Condenser. This is suitable for workers with medium and high powers who
desire to be able to use the oil immersion Objective with critical illumination. The focal lenglh_ﬂf this
condenser is ;% in.. and consequently a smaller image of the radiant is projected into the field of view and

this will be found sufficient for oil immersion Objectives, while the concentration of light into the smaller
area is of great advantage.

For low powers such as the £ in. the top lens may be unscrewed when a fully achromatised and aplana-
tised combination at N.A. 0-40 remains,

Holoscopic Oil Immersion Condenser. This serves the purpose of those requiring maximum
resolving power from their Objectives. It can be made with apertures from N.A. 1-30—1-37 and for ﬂn_}i
thickness of «lip from 0-9 mm.—1-4 mm. lts corrections are as perfect as those of an achromatic o

immersion Objective. and for critical high power visual or photomicrographic work this condenser has nti
equal. the performance of Objectives and the detail seen is immeasurably increased especially if critica
illumination be employed.

_The condenser will be found to perform in every way satisfactorily if used dry with dry Objectives
while with the {ront lens removed an aperture of 0-55 is available.

In fact one of the best known mi

. 3 . : is like
0! icroscopists of the day remarked when using this condenser Tt is lik
another eve, ’
f :]rx our series of substage condensers, we provide for all classes of work, with every power of Objective:
as lollows [ —
— -
jameler
Aplanatic Aperture. Equivalent Focus. J Dwumf'
Condenser. y Full . i - — T Page Back
Aperture. Top Len Top Lens ’
- o f-""lI‘lrlr. I""r’r‘ﬂ':'d’. C'Jnlpl’f’l%- Hl’{"]u["’d- LP"_'_‘/
Mucro luminaior, - . - | 1]n. fn. 25 125
Aplanatic I.u\h~}luu(‘r . . -50 48 B | =9 - ;5 60
The Universal B 1-0 _q: \ » ‘ b N ;() 17
The Parachromatic B ) 1-0 2| 40 40 1-0 .; 62
Ot lmmersion (Hnlnm'u;ur SCTies 1 ol ‘ i 29 120 -Z ‘ o
sCTies) 316 Fuall .55 .29 .55 217
- ) 1-37 | * -
And -1 A - " ) i
our well-known Able Muminator, page 28.
Ihe freedom of the lenus-syvatem

from s herie abe . . : 1|t‘dil""d'
In the abon e table the aplanatic apert ¥ ical aberration shows the degree of aplanatism ¢

L i
ure is very . . - wie icallv
of high eflicicncy. burge 1o relation 1o the full aperture : a suflicient ind
As already explained uel
s L uchTumutisin gs a1
= b 1 -
WiILL luzhly carrecie portiut.as

j‘.“].lll.‘
d Objectuve sy stenss All

aplanatism for rr-all) good results ; part
Special attention is drawn to

e . .
Le abuve condenusers ure achromatised.

the new Condenser Changers described on pages 42 and 43
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LOW-POWER APLANATIC SUBSTAGE CONDENSER

This Condenser will provide a solid cone of rays of nearly 0:50 N.A. and will
give dark illumination for Objectives of 0-30 N.A.

Code Word. No. o £ s d
Medio 12501 Optical part only with Universal screw
Medit 12502 Completely mounted, similar to Parachro-

matic Condenser, page 27, with iris dia-
phragm and set of stops

tTHE MACRO ILLUMINATOR

The problem of the even illumination of a large field is solved by
the use of this illuminator. It is a valuable means of illuminating large
objects (up to 1} in. dia.) for low power Photomicrography.

Code Word. No. £ 5 d
Medla 12503 Mounted for Substage
SPOT-LENS FOR
LOW-POWER DARK-GROUND ILLUMINATION
Code Word. No. £ s d.

Pecas 12504 Spot-Lens for dark-ground illumination

Pedal 12505 Ditto, in Sliding Mount

EXPANDING STOP FOR
DARK-GROUND ILLUMINATION

This is a substitute for a large series of Stops. It is made
to fit the Stop-ring of our Universal Condenser and Abbe
[luminator. The proper diameter of stop for use with any
given Objective is accurately obtained by the movement of
s the lever which operates on the same principle as an ins dia-

12506 phragm. The central disc can be varied in diameter from 0-4
to 0:75 in.
Code Word. No. £ s dl
Medin 12506 Expanding Stop as described, for Stop-ring 1-375 in. dia. ...
Medix 12507 Do. do. do. -875 in. dia. ...
Medir 12508 Alteration of Stop-ring to take Expanding Stop where

ucceasur_\ o

Nore.—These Stops are somewhat fragile, and no responsibility can be accepted for them
after leaving our hands

[ W. WATSON & SONS, LTD, 313 HIGH HOLBORN, W.C, |
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CONDENSERS—SU BSTAGE

HOLOSCOPIC SYSTEM

-THE UNIVERSAL CONDENSER

For rapid work. a condenser having large lenses is an immense advantage, and in the Universal
Condenser a diameter of back lens is given, which in practice affords all the convenience of the
larger sizes. With it work can be done as rapidly. and more accurately, than with any other
Condenser. while the beautiful achro-aplanatic corrections render it the finest all-round Condenser
procurable. The quality of corrections and performance is that of a Microscope Objective.

It is constructed on our Holoscopic System, a triple back lens producing the correcting effect.
It is this system which has enabled us to produce in our Holoscopic Objectives and Oil Immersion
Condensers corrections for spherical aberration, which have made them famous as the best
examples of optical skill and perfection in aplanatism.

We would emphasise the enormous aplanatic aperture it yields. Its total aperture is aplanatic,
if the exact thickness of slip (1 mm.) be used for which it is corrected. It will work through any
reasonably thick slip. but is slightly under-corrected for thin ones. This can, however, be corrected
by partly unscrewing the front lens so as to cause it to touch the slip when in focus.

The Mounting is the same as used for the Abbe Illuminator, with which the Universal Con-
denser will interchange. It has iris diaphragm and cell for stops,

P ower Aplanatic Aperture.

o "y Diam. of
Combiats ; Aperture. Back Lent-
gt ront lens removed Complete. Front lens removed.

i i el -
4 1n. 10 in. 1-0 -05 -40 I g

] —

Cade Ward g - ‘

Meeko 12601 Optical part only
Meren 1 260 ( ] |
A 126602 ampletely - . ith iris di : 5

I Y-mounted with jris diaphragm. For Understage

Megim 12002 Lio. do 3
. do. For Substage
M e 12604 Se
. - Set of st = 1 1
. ops for dark-ground lumination, ete,
delar 2005 (
), 1 la > Adoured :i;l.‘. t'= b . )
. anes blue, }(_l.ln\\. signal green, ground, ete.,
- Sputla » pot green. each

N\

- - .

FW.OMATSON A SONS. LTD . - (

S ] Y 315 HIGH HOLBORN, \W.& J
#e o

8
R



CONDENSERS—SUBSTAQE 27

SUBSTAGE CONDENSERS
THE HOLOSCOPIC OIL IMMERSION CONDENSER

The Holoscopic Oil Immersion Condenser is designed for the Expert
Research Worker and Connoisseur to exhaust the possibilities of all Oil
Immersion Objectives.

It is constructed on the same plan as our Holoscopic Objectives in
which all corrections for chromatic and spherical aberration are effected
by a triple cemented combination. Its total numerical aperture is 1:30; it
can be used with glass slides up to 1-4 mm. in thickness and it will give an
aplanatic cone of rays to the limit of itz aperture. This is equal to the
utmost requirements of modern Objectives of the greatest aperture.

If desired this Condenser can be made (specially to order) with a
numerical aperture of 1-37; but its use would be limited to slides not
exceeding 1-3 mm. in thickness.

The Holoscopic Oil Immersion Condenser may be used dry (without immersion oil). Under
such conditions its numerical aperture is 1-0 and the aplanatic cone of ravs is 0-92 N.A.

When Objectives of low or moderate power are occasionally resorted to and a change of
Condenser would be inconvenient it will be found that the removal of the top lens of the Holo-
scopic Oil Immersion Condenser converts the latter into an efficient Condenser very suitable for

such Objectives.
N.B.—1It is not fully realised what an excellent condenser this is for dark ground illumination

with Objectives of high numerical aperture.

12701

‘ Qil immersed Dry Drv
complete. complete. | top lens removed.
Focal Length ... e | 22 in. -22 in. -535 in.
Full aperture ... ... 1-30—1-37 N.A. 1-0 N.A. 60 N.AL
Aplanatic aperture . do. ‘92 N.A. 35 N.AL
Code Word. No. Clear diameter of Back Lens. -6 in. £ s d
Melio 12701 Optical part only, having standard R.M.S. thread ... . -
Melif 12702 Completely mounted with iris diaphragm. similarly to Para-

chromatic Condenser shown below. with divisions to indicate
aperture employed. With set of stops complete
For coloured glasses, see 12705,

THE PARACHROMATIC

] The cot}denser par excellence for medinm and high-power workers. Th
optical portion has the Universal Objective Thread and is mounted over : X
Iris Diaphragm, beneath which is a revolving carrier for Stops for d‘lrknn'\rt;r ‘)3
and oblique illumination. The Irs Di;);:hr—itr;‘nilni
(l_i\'ided so as to indicate the N_A. at \\'ni:'i: [h:
Condenser s being emploved. The diameter of
the back lens is .‘f)t‘l‘i.[ﬂ\-l;lr‘_'t' for such a Con-
tlt‘_u:scr. This Condenser is eminentls ~ui;ed.l' r
critical and photographic work. and we ¢ 6
dently recommend it. e

Power.
o . B - P—— tplanats Drameter
Camplete. With top lens remaoned. : ARSI, :;lll ? ! ‘”
29 in. J RN
4 -0 “Ug -2 ir o
Code Word Nou -
Mallo 2700 i
“:.Im[ {_):‘()J: Qpln-.ul part only, having standard KM, S, thread S
\ V - et A0
e l_)._“- Completely mounted as fgured, with -et 't stop
clte 8 . 1 L : X ‘ ' )
-+Uo Dise ol blue, vellow, signal green, ground-gl " i
W glass or Dr. Spitta’s

ol gree ’ 1} B *T bove 1 A € 4
I ! tor r.llhlL ol the above G illl'l\ 43 ruck
] e

s i v

Py v —
i..“ WATSON & SONS, LTD.

313 HIGH HOLBORN, W.C_ |
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CONDENSERS—SUBSTAGE
's NEW ABBE CONDENSER.

WATSON

-

Optical part of Abbe IHlluminator. Mounted for Substage.

120 N.A. 12801 12802.
arity of this Condenser is due to the ease and rapidity with which it
brilliancy of image : although its numerical aperture is great, being
tively small, but its relative lack of sensitivity to centration
<ed has caused it to be universal for both high and low power
he top lens is removed. A beautiful dark-ground effect

The continued popul
can be emploved and for its
1-20. its Aplanatic Cone is compara
and the ease with which it can be u
routine work : for the latter purpose t
mav be obtained with it with Objectives up to 0-45 N.A.

WATSON %S0N LONDON |

Mounted for Understage, 12803,

We have desiened 3 v i, i
¢ have designed o very perfect Iris Diaphragm for the fittings of these Condensers (as Fig.

4). which permits of the m 1 ]
I s of the most precise gradation of illumination being immediately obtained.

P e ABBE CONDENSER 5
Mexmie 12801 Optical part onlv. N A, 1-20 T
Memen 12802 Co ’ - o o
12802 ompletely mounted for subs 1 e i
4 ta y .
cell for stops. N.A. 1-20 ow; with.irip diaghragm and
Memor 12803 Co -
12803 completelv mounted for unde atd i s 4
2 rsta, /] S
M carrier for stops. N.A. 1-20 ge with iris diaphragm and
Memal, 12804 N . . .. .
Memiv ..:3(: :” of stops for dark-ground, etc., illumination in brass box
b IVO 1280, Jiscs of olass tinted. bl
it | « jue signg y o 5 | rlas
Dr. Spitta’s * Pot (.n-rn."' r:i{i ! F-rftll- petions guaunt Ibcl'::‘l‘l
SIMPLIFI
= imparag » 5 . . .
is removed puragm can be used independently if the Condenser
Menicex 12807 Sle
Mecve pattern irs dmphmpm ulll} with thread to receive

smpliicd Abbe condenser if required

s
313 H

Ll\“\\:\!_\u.\ A SONS. LTD. ¢

IGH HOI BORN, H\”\';“f;]
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W. WATSON & SONS’
HOLOS IMMERSION PARABOLOID

(Adopted by H.M. Admiralty)

The purpose of this Illuminator is to display minute _organlslmilanﬁ
ultra-microscopic particles, brilliantly illuminated upon an intensely blac
field. _ o N
It will be found very suitable for the detection of many living patho-
genic organisms in blood and watery media and for the differentiation of
structural details in tissues which are not amenable to staining processes.

For the convenience of those who use the English type of Microscope,
the optical portion of the Holos Immersion Paraboloid is so mounted that it can be mI_er(;
changed with the ordinary optical part of the Abbe Illuminator .and s_umla;' Conden_sers_ supplie
by ourselves and other English houses, and therefore used in conjunction with the Iris diaphragm
mounting which carries the Abbe Illuminator optical part. Nos. 12802 and 12803.

It can usually be supplied to fit any other make of Microscope that may be specified.

Essentials of Successful Working. ] )

1. The Holos Immersion Paraboloid must in every case have oil between it and the object
slip, and the contact must be maintained, and all air bubbles avoided.

2. The Paraboloid must be accurately centred.

3. The object slip must be within 20 per cent. of the thickness engraved on each of the
Paraboloid mountings. A supply of suitable slips is included with each Paraboloid.

4. The specimen should be in as thin a layer of fluid as possible.

5. The source of light must be a very brilliant one, and a lamp condenser should be used.

The annular illumination provided by the Paraboloid extends from about N.A. 1-0 to N.A.
1-45, and it is noteworthy that the use of the Iris diaphragm cuts out the ravs of low numerical
aperture first, so that the illumination becomes more and more oblique. This is a very favourable
circumstance, as it secures the greatest resolving power attainable under the circumstances of
dark ground illumination for all Objectives exceeding -48 numerical aperture.

The smaller the source of light the more care is required in making the adjustments. and in
using slips of the proper thickness. The latter is, therefore, engraved on the mount of each
1nstrument.

Oil immersion Objectives can only be used with the Paraboloid if a special stop is used which
reduces their numerical aperture below 1-0.

Annular lllumination.

Obi This Paraboloid is also excellent for the resolution of striated objects such as Diatomacez. The
jective is .then usgd at its fullest aperture, the illumination from the Paraboloid being annular

and oblique in all azimuths, ;

Code Word. No.

Merca 12901 £ s do

Optical part only, mounted to fit Abbe [lluminator Carrier
such as is supplied with English Microscopes, with immersion
oil and supply of suitable ships

%ercf 1390‘2 C(.)mpleu- Paraboloid with mounting for Sub;t.uze
Merce 12903 Ditto, with mounting for understage )
Immersion oil and supply of slips is i
b H = lps <
Merch 2004 Fannel Sto ) pph ps is included with above. ...
Mercz 12905 ll"ls .dl‘dphl'il',',l.n tor reducing N.\. mounted behind back lens
of oil immersion Objective. The Objective must be sent for
\ ) I.hr_ fitting to be made . . t'n.nu
Mercu 12906 [his Paraboloid must be accurately ceatred. and if th;- M

scope ha ; i i
. P¢ Bas no centring screws to the Substase, 4 Centring
Oseplece = 2 = e 1 P 1
i .[p-l hould be used, which is supplied with the com-
plete Puraboloid at a special extra charge
S i For I“Il(i.luhl[llif_t attachment (o
A leallet on dark ground illumingtio

application.  See also articles in W

abuve see page 32
n l«‘rhuu{mf t» published separatelv,

. Loples grati
atson’s Mic tuscupe Record. . EReGL on

For particulars of the new Eisenberyg Hanging Drop Shide sce page 31
[W.WATSON & soNs. L1o] %}. 313 AN, W
, 3 . SONS, - » HICH HOLRO
g::? R‘\.- \E(;-.._.
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CASSEGRAIN DARK GROUND ILLUMINATOR
Designed by Mr. E. M. Nelson.

The ** Cassegrain = Illuminator is so named'because its CI.lr\»’ed reflecting surfac_es are disposed
somewhat similarly to the mirrors of the reflecting tclescope.m\'ented b_y passegr_am. Mr. Nelson
discovered that this arrangement, applied to the construction of an oil immersion dark ground
illuminator, favoured an intense concentration of rays of greater obliquity than had been utilised
before.

Objects mounted in media of high refractive index such as Canada balsam, styrax, or realgar,
may be so illuminated by this Condenser as to be seen brilliantly upon a dark ground with Ob-
jectives having numerical apertures up to 1-37. This implies a resolving power of 40 per cent. in
excess of that obtained with dark ground illuminators which require the aperture of the Objective
to be reduced to 1-0 N.A. or less.

Objects such as living bacteria and spirochaetes in aqueous media may be i]lumiuated. upon
a dark #rnund by the ** Cassegrain * Illuminator by reducing the aperture of the Objective to
1-25 N.A. by means of a funnel stop or iris diaphragm. Water, having a refractive ind.ex of ]'3_3a
will not receive the most oblique rayvs given by this illuminator, but nevertheless the increase in
resolving power over other types is 20 per cent.

The apparatus represents a great advance in dark ground illuminators and, as it can be
emploved with Objectives of the highest apertures now made, without the use of a funnel stop.
it attains the limit of possibilities of dark ground with visible light.

A very intense source of light is not necessary with this illuminator. An oil lamp may be
used. but for laboratory work a gas-filled pearl-frosted electric lamp is recommended. ',[:ha
illuminator will focus through glass slides having a thickness of from 1+0 to 12 mm. For centring
purposes a fine circle is engraved upon the upper surfaces of the illuminator. Two glass discs
bearing central patch stops are supplied with the illuminator for use with different Objectives.

Ny : . . . r
s The vlll_ummalnr may be screwed into any mount supplied for Watson Abbe Illuminators 0
miversal Condensers. and is thus interchangeable with these accessories.

4 7 Cassegrain * Illuminator made of quartz is supplied for use with ultra-violet light.

e i
e

Code Bord No PRICES L d
\ 123001 o (- _— .
Iviol 13001 (,.\_l.-.»t*;{ﬂij]l _I)ark Ground Illuminator, optical part only,
WIth screw to fit mounts for Abbe and Universal Condensers
Mviin 13002 v i
viir 3002 31‘-1)unl Lo carry optical part and to fit standard Understage or
Substage. provided with centring screws for use with Micro-
scapes which have no centring Substage
Myxom 13003 " Cassegrain ™ .
f’(‘j‘“’f”‘““ Dark Ground Hluminator, optical part only,
; Hade i quartz for use witl, ultra-violet light ..
Masty 13004 Centring } { '
“utring Nosepiece {or use with Microscopes having no
Centring Substage e
For Substage Fleetr y
: slg deetrie Lany Wi i i 3:
] g ¢ Lamp for use with (. Hluminator, see page 32.
or parliculars of the new Fioenl. i
1 new Bisenberg Hanging Drop Slide see page 31.
- - > es—— wonnm — y snsatarersaseres ,‘...,,,...,,,.,,,,,,..,,...,.’.4..4_:"'"
| WOWATSON & \uxs_, L”IVIJ’._J; 313 HIGH H()I.BOR'\.”“‘(" I
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ZONAL DARK GROUND CONDENSER

Will give perfect dark ground illumination with Objective up to NA 1.15.

Made in two forms, this has been designed especially for use in _,rissue cul.ture
and other work where the material must of necessity be mounted in cells either
on glass slides or on thick slips with excavated centres. The working distance
is governed by the size of the top lens and in producing two patterns our aim
has been to have Condensers available for any pattern microscope.

The No. 1 pattern is provided with the R.M.S. Objective thread, the total
- diameter of the top lens is 11 mm. and this can be made with a working distance
13101 up to 2'5> mm,

™ TR
Dg, coNDEN
o o |

The No. 2 pattern with top mounting 25 mm. diameter necessi-
tating a larger aperture in stage can be made with working distances up
to 4 mm,

With both these condensers an intense black background is obtained :
their value for work on tissue culture, etc., need not be. st_ressed k-)y us.
Although the light concentration with these condensers is intense it will
be found that resolution is markedly satisfactory and not spoiled by
halation.

Code Word ~ No. PRICES £ osod
Maaba 13101 Zonal dark ground condenser, pattern No. 1, with R.M.S. Objec-

tive thread made with any working distance up to 2-5 mm.
Maabe 13102  Zonal dark ground condenser, pattern No. 2, with Universal, Holo-

scopic and Abbe Condenser threads. made in any working dis-

tance required up to 4 mm.

Pilease specify the working distance required when ordering.
The use of an iris diaphragm in the Objective in place of a funnel stop is recommended.

EISENBERG HANGING DROP SLIDE

A 3x1 slide optically polished 1 mm. thick with central cavity hemispherical 2 mm
diameter, polished for sterilisation. Overcomes air space usually found with cavity slides.
Designed by Dr. Eisenberg, Middlesex Hospital ...

NEW SUBSTAGE CONDENSER MOUNT

In all Watson’s previous Microscopes, when fitted with centring substage, provision has been
made for hinging the whole substage with condenser out of the optic axis. This movement is
most helpful for low-power work, but the new rigid design of centring substage has necessitated
modifications of this movement. ) '

In general work the Condenser is not removed. but there are occasions when it is preferable
to do without a condenser, and a new design of mount has therefore been evolved. In this
the optical part of the Condenser swings out of the optie axis, but the Iris diaphragm remains
in the substage; it is thus possible to control the intensity of illumination. The swing-out has been
designed on new lines ; a trigger is now fitted to the part of the mount carrving the condenser
optical part and this trigger is of case-hardened steel, and instead of the sharp-angled catch
commonly used on optical instruments a blunt-ended piece is employed which engagesin a corres-
pondingly wide slot on the lower section of the mount; this slot is also of case-hardened steel

Code Word. No. PRICES

£ s d
Maabi 13103 Substage condenser mount with swing-out to optical part .
Maabo 13104 This can be substituted tor the condenser mount on the “Service,”

* Patna 7 and " Bactil 7 Microscopes at an extra charge of
Maabu 13105 or on the ™ H ™ Edinburgh Student’s and = Research ™ models

at an extra charge of

oo

| W. WATSON & SONS, LTD. |

L
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ELECTRIC LIGHT ATTACHMENT

ERSION PARABOLO|p
TSON HOLOS IMM
ROR USEAWITE Tiﬁa;vgmsn ILLUMINATORS.

Watson & Sons LT® ‘
London.” [

i ' i iagnosis
Many clinical workers experience difficulty in th-e rapid setting up of appalrat'us fg; g]l]z;glamp
by dark ground illumination. inexactitude in centring the light or wrong placing
condenser being fruitful causes of trouble,

I dl
By means of the Electric Light Attachment dark ground illumination may be e%egtiilﬁaﬂi it’;
and with certainty, The small enclosed electric lamp gives brilliant illumination an

: A . n the lamp
correct position relatively to the illuminator. A condensing lens is interposed betwee
and the illuminator.

. . 'd and;
The appliance is attached to the fitting of the Watson Holos Qil Immersion Paraboloi

irect
h N so for direc
as this fitting is similar to that of all other Watson Condensers, it may be used al
illumination, photo-micrography, etc.

i or from the
The lamp may be supplied with current from a dry battery, 3ccumUIalut)ll;e intensity of
ordinary house supply through a suitable resistance which serves also to contro

lumination,
PRICES £ o &
Code Word Ne
Merdo 13201 Electric light, complete with fitting to attach to Holos Imn_llf;'lf‘
sion Paraboloid, with Coudensing Lens, lamp, 3 ft. of flexible
wire, no battery . . '
Merel 13202 Four-valt battery in box with switch
Merfo 13203 Extra four-volt battery, dry cells
Merfy 13204 Extra lamps, four-volt or twelve-volt ... ... each
Merks 13205 Extra lamps, for yse with ordinary house electric supply
through a resistance (see ht‘luwj frosted bulbs, twelve volt, each
Merge 13200 Resistance for 100-125 volts
Merml 13207 200-250

When currens Srom
1y dry cells or @ siorae

d.

@ main supply js

. lie
. _ s supf
; be used wih a resistance a 12-volt lamp 15
battery gry employe

d u 4-poly lamp is usually taken.

W WATSON & SONS, LD v ' 313 HIGH HOILBORN, W-C
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DIAGRAM OF MICROSCOPE

Enlarged views of the above, size 28 x 40 inches, mounted on
cloth, are offered to Schools, Laboratories and others, to hang

on Walls, ete.

W WATSON & SONS, LT ] 313 HIGH HOLBORN. W .G, l
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PRINCIPLES OF CONSTRUCTION

1 the issue of one edition of a catalogue and the next j
aken place or some modifications made in the desi
This has taken place because some better rwin
has been found of manufacture and which at the same time g}\-es‘](-icﬁn}.teh ac}]lvantz_age to the use};
s bee ent. Al readers of this catalogue may not be familiar with t e salient features of
g:;: ls\;il(:?sl::ll[]?]es. <o we propose to state them as concisely as possible, indicating the most Tecent

developments.

In the intervening period betwee
generally happens that some changes have t
or the construction of most of our Microscopes.

General

The success that has been achieved by the Watson Microscope has been largely due to appre.
ciation of the working conveniences and permanent working qualities which they afford ; one
aim in their construction has been to minimise the number of parts. So successful has this beey
that the risk of anvthing becoming unscrewed or loose is practically non-existent. Thus rigidity
and freedom from tremor is assured by the solidity of the various parts and proper balancing,

The fitting of adjusting screws to all working parts is another important factor in the long
life of Watson instruments. It is not merely wear and tear that has to be contended with in the
fittings of a microscope : other considerations such as dust, extremes of temperature, thoughtless
handling. all play havoc with the delicate fittings and adjustments which are associated with a
good microscope.  Watson’s adjustable fittings enable any part to be taken to pieces by a mechanic
or a careful worker so that it mayv be cleaned, oiled and, when replaced, screwed exactly to that
degree of fitting which gives the movement that is not too tight but is just tight enough, Workers
in the tropics and remote places have in numerous instances testified to the unique benefits that
they derive from this valuable provision.

This method of control has been an outstanding feature of the Watson Microscopes for more
than forty vears : it is not an experiment, it is a happy experience by which every user benefits.
It will be more fully explained as the various parts of the Microscopes are described.

Itisin consequence of the foregoing and the fittings which will be described hereafter that
“rat_sm; + are able to give a guarantee of five vears and to assure the user of a lifetime of working
efliciency,

The Limb.

. T'he limb of the \\ atson Microscope is something more than is usually called by that name
anlv(;-xmln_l.- the way in which multiple parts held together by screws have been superseded by a
i:'; -',‘-‘*““;-' . Th}f‘ llmﬁ. as shown in the illustration on page 38, carries the body at one end, ti’e
substage at the other : between are the su ti i at its extremity
is the mirror ficior pporting bracket pieces for the stage, and
those which
hroughout:

to
gles
d the

I e -
e e o e donetailed tings which care che body and
Simdtanepn . -L-;‘-:“LHAU‘-L tthone continuous operation ensuring basic ahgmnen.t t
the body and substage. ';"; .f"-‘}ih" machined to ensure that they are truly at right an
substage once cent ..ir A ‘uf_‘rw‘ " accuracy never before imparted is thus aES".rEd- a
red 1o the body always carries the condenser in the axis of the Objective.

! . ,
Was originated in our works we give the title of the Optical Bench I

Yo thus limb which

|

tnadentally We mav say i

\ av s that in rec 1 !
end and thickened, : ti recent months the limh has been lengthened at et

imb-

jece

-’.uh.}-.‘lrr Lhis wit} |
Lhis 1 the may 8, | o
are commapare th 1Y parts, all likely 1o become loose, of which most other Microscop
The Body Tube.
T he .\hrru.v-uiu body L. hitherto r“(d

consisted of the outer tube with a fitting \\'hit:lf ‘T-Crbud\‘
g0 v 0 i e Objec e T P
tube nud [y bewg g iy ere wmachined. to form the coarse 4 ?l\l‘

® funcather by screws alone or by screws and solder:

Llo e lower end of the Lody tul
e

110 the Ly ou wiyel

Lire Lioda

Lube was fi5eq
Lhe Lisang of

N, W.C.J

p—
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Watson’s are offering something which is definitely in advance of this; the body _tube, the
Objective fitting and the bar are now machined out of one solid piece of metal and the risk of the
parting of either portion is abolished for ever. Enduring parallelism between the optical and
mechanical axes is ensured. The reader’s kindly reflection on what this important development
means and its beneficial effects will disclose that definite progress has been made and which is
unique to Watson Microscopas. The body tube is 40 mm. diameter. B

-y -"
-
WMWATSON& SUNS .12,
Fic. 1.
A—Secrew holes for adjusting the slides. )
. Fic. 2.
B—Hole for axis bolt. -
. . i . [he one-piece bodv nosepiece and coarse
C—Saw ent which permits the adjustment " . R .
N . s g s f g - e
of the stides. adjustment fittings of the ™ Service
. . ‘ \i.l\'[U:\‘U DE.
F—Fine adjustment slide. !
L—Holes in the extension for attaching The portions marked R, Y and NP are
the stage, from solid metal without joints. A are
M-——Hole into which the fine adjustment adjusting screws for expanding or con-
micrometer screw  and nut  are tractung the Slot C in the Coarse Adjust-
assembled.

ment  dovetailed fitting. DT s the
S Substage slide. drawtube.

The Drawtube.

With the narrow drawtube corresponding to the diameter of the standard Student's size
eyepieces hitherto supplied in microscopes, a certain amount of internal reflection almost in-
evitably occurs, and instruments fitted with these drawtubes cannot be adv antageously used with
low-power photomicrographic Objectives, particularly without evepicces.

-
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. « Kima.” the drawtube now fitted is 34 —

! i s excepting the 'I\Jm . the . dia
On “n.“‘“tso_n lg’”‘ﬁf?ﬁz Rova{)Microscopncal §0c1et)’s t}lllrea('i at o:;:gd a'nd 4 ﬁtlmg o
meter. It is provide l;”l‘ end. This is of such design thatﬁ e ey elél';; v'mtg“il smaller g
an eyepiece at the-otie h d1:1\\'tl1be and the eyepiece may e regar # as virtually suspeﬂde(t
the internal diameter of the dr: so Overcoming internal reflection and glare, T
addition, the eyepiece fitting is arranged that it may
be unscrewed.

The diameter of the body is of sufficient size when
the eyepiece fitting is remov'ed, to permit of the uge of
Jow-power photomicrographic Objectives without any
cutting off of the field.

The drawtube is divided to show the tube length
with and without the nosepiece. It is finisheq
in chromium plating.

Adjustments for Focussing.

Watson microscopes have always borne the highest
reputation for the permanent and accurate working
of their mechanical movements, and they have long
been acknowledged as the best and the most enduring
made.

-t

>
ki

NN

Fic. 3.

The arrangement of Rack and Pinion,
end Fine Adjustment dovetailed fitting
with Adjusting Screws A.

Coarse Adjustment. 1

Fitted with Watson's patented com >
Fit Watson’s pensated P
bearings, the rack is of phosphor bronze, the pinion \ d\
of steel. Made throughout in our High Barnet F actory, — F &
these two essential portions are interchangeable, and \

even if the rack be disengaged from the "pinion it will G
mesh accurately with any tooth,

The smoothness of
ijecljw may be {ocus
immersion Objective ap

the slides is ! 14
such 'that a }-in. Fic. 4. Section o

sed \..\'ltl] ease, and 'even the oil Student's  Microscopes ving
proximately focussed. struction of Watson's Stan

Adjustment, ete. | o

. . _ 's holding pinion P ent.

Fine Adjustment. {3“‘5:‘:;‘[\1:&”“ b S ?d ustmen’

i —L . D—Fulerum 0% “".oing

e S adjustment s made in t { %inc ;‘:jejlstment. ‘E»—L}‘;Pfl(‘:‘;,i:-",-.

E - W0 forms, t f drawtube. O drawe

both dependent upon a lever for their mo ::!je((‘)l'i)\‘eﬂlh;oud e ower end f .

e Loy tube. G—Objective threa

piece end of body.

{ Limb of Edinbure)
sh()wl'ﬂg

co
] Fine

]
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: and the
The horizontal lever fine adjustment was ado.pu'zdl by Yaiﬁlon’s ﬁftznéﬁ‘;{;uaﬁz’[i:factorv
<peri f years has shown this principle to be the most en g, satistactor)
accumulated experience of y e R b Objoctivy
iti i way of achieving slow mo
he most sensitive available. Every possible ' o
;Eg ;tldiﬂ'crcnt times been tried in the experimental department, but none has been found to e
this in effectiveness.

Vertical Lever Fine Adjustment.

The demand for fine adjustments operated from the side of the limb has of late‘j.t';znrtshbetl:g‘r{x;tra
in laboratories. Watson’s experience with the g
insi among students and workers in \ : .
ms::z:::tled thegl to experiment on these lines and the typ.e mtroduceq by th(.am in 191'9 :u ;:li:;l;
‘r:aService ”* model microscope has been used ever since, and it may be claimed wnt_hoult exagger
that it has proved itself to be the most effective side-limb fine adjustment available.

ric. S, Fic. 6.

Th tion of the Fine Adjustment. B—The Lever. b *
A—Teh:cﬂlﬁ:zk which is nttajc]red to. the Fine Adjust- The Steel Rod and Screw.
ment Slide. C—The Travelling Wheel that imparts the
movement, actuated by the screw on the right. which is

revolved by the milled heads. The reverse movement is
assisted by a spring.

The assembled Fine Adjustment unit.

Reference to the two illustrations shows the method in which this adjustment is carried out.

F16. 4. —Horizontal Lever Fine Adjustment—The whole body of the instrument i
on the shorter end of the lever *“ C,”” boxed in the limb of the stand. The long end
the point of a micrometer screw which is actuated by a milled head. Double spiral sp
their force along the plane of movement keep the body pressed closely against the

It will be observed that the fulcrum * D ** is as close as possible to the body, thus mini-
mising the actual weight to be raised. In the “ Edinburgh Student’s ™ microscope the arm on
one side is 3:25 times longer than that on the other, The weight of the body to be lifted with its
drawtube and course adjustment fitting is 2 Ibs. The screw has 70 threads to the inch.

The movement covered by one complete turn of the milled head is .. 5 in., and this is actually
sensitive to 1/100th of a rotation of the milled head. B

Both the lever itself and the bearing
tailed bearing is provided despite the fa

s supported
rests against
rings exerting
lever.

points are of polished hardened steel, and a lo

ng dove-
ct that movement only takes

place over a distance of } in.
Fine Adjustment of the Vertical Type.

In this the lever is so placed and shaped that its pressure against its opposing point is always
perfectly vertical. Hitherto this type of fine adjustment has been fitted in conjunction with a
compression spring, In Watson microscopes a new recoil spring of tempered cast steel is used,
thus introducing a further permanency and instantaneous response wlere the lnstrument to be
used is in the horizontal position.

The micrometer screw which moves the lever with the milled lie ]

of the limb, and is contained in one unit and fixed as a unit into the

s 1s operated on both sides
in the illustration Fig. o,

instrument, as will be seen

313 HIGH HOLBORN. W G
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W.WATSON & Sons \I?
“service”

I'ic. 7.

THE OPTICAL BENCH

system of construction of the Watson

' the ]ig]IES‘I
lines represent the attached parts
bl

Microscopes. The dark portion is the Limb,
as explained on page 34,

H
¢ W, WATSON & SONS, LTD
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To show the method of attaching Carriers for Condensers to the extension
of the limb below the stage.

WwADIANES,,
ML

NOQNDY
ol SNOS % NOSAVM'M |

Fic. 8.

The above is the “Service” Microscope ; the same method is used in the
“Edinburgh Student” and other Microscopes.

A—Fine adjustment, milled head.
B—Stage supports cast in one piece with the limb ; note width of support,

C—Mirror-stem fitting,

S S
W.WATSON & SONS, LTD. ’ Lo 313 HIGH HOLBORN, \V.C.j
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CARRIERS FOR CONDENSERS

Various forms of Condenser Carriers will be found listed to meet all requirements. Wit} the

tion of the ¢ Kima * model Microscope the spiral screw focussing nnderﬁtting has beep
excep ptical bench limb has resulted in the introduction of a gy,.

iscontinued. The new design of o ‘
disco d carrying the rack, thus securing a further advance j,

stage ring cast solidly with the metal hea
rigidity.

. - e .
The types of condenser carrier now available on Watson’s Microscopes are ;

The plain ring underfitting to carry a condenser or iris diaphragm, in which focussing is by
sliding.

The spiral focussing screw underfitting supplied on the “ Kima > Microscope only, see illus.

tration, page 57.
The plain rackwork focussing substage for * Service ”* models.
Substage rackwork focussing with centring screws.
Substage rackwork focussing with Research pattern Condenser Changers.

These last three focus by milled heads on both sides of the limb in a manner similar to that of
the coarse adjustment.

The exacting requirements of modern research have shown the importance of accurate cen-
tring arrangements to the substage condenser. In dark ground illumination the centring nose-
piece cannot take the place of a centring substage: it is at best a makeshift

With the centring substage, evepiece, objective and condenser may be made to conform to a
common optic axis. Wherever a microscope is purchased other than for class work, particularly
in the case of those who intend carrying out serious microscopy either as amateurs or research
workers, we cannot emphasise too strongly the importance of this fitting.

The Carriers for illuminating apparatus below the stage may be of either of three types
1. A plain tubular fitting in which the condenser slides up and down to focus.
2. The Simple
tube to carry the ¢
latitude s

Substage (as illustrated, Fig. 9, page 41). This consists of a solid casting or
‘ ondenser in sleeve pattern mount with iris diaphragm. A certain e
e g:l\ f:a;f;u::;-lsll:e\-ehﬁui.ng s0 tha.t at any subsequent date, if after rough handling n t'he
erton 1 4 o at the c-f‘m_deuser 1s no longer central, necessary centring can be 'carrfe

=t bys e the screws AS. This substage is provided with rackwork focussing. The adjusting
s ¢ 10 the dovetailed fitting are shown at A,

_.",‘. Centring Substage (as illustrated, F
casting mounted on the rackwork
denser can be axially aligned 10
(p.agt‘ 31)is ru]np“c‘d in which
by a steel cateh and rele

1 e ain
i ig. 10, page 41), For this, in addition to the pl L
slide, centring screws CS are provided so that any form of €0 ¢
the optical system ; 4 new form of substage condenser mout!

il ical pg i seest
: 1€ upL-xr al part of the condenser hinges aside laterally. It is sect?
ased by a trigger,

prroens
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SIMPLE SUBSTAGE. (A4s described, page 40.)

COMPOUND SUBSTAGE. (As described, page 40.)

kG, 1o,
[w WATSON & SONS, LTD. | {313 HIGH HOLBORN, w.c. |
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Research Substage.

This substage is based upon the centring substage. but incorporates C(r‘»ll't_ﬂlnllmique featu_res.
In addition to centrinz screws to the bracket, an iris dlapl'lrngm.:ls mm}ﬂ‘tc in the substage ring,
Above the substage ring, cast solidly with it, are dovetailed slll1 es. CSF Cfgry! the conde{lser
changers so that it is possible to use a series of condensers 1n t'.ch('c();ll;r_se ;)_ .a ay’s observations
changing from one to the other in exactly the same manner as wit jectives.

Watson Condenser Changer Slides are all fitted with independent centrlng _adlustments which
in turn have clamps. Each condenser can therefore be centred to the optic axis of the microscope
and then chaneed from one to the other without recentring.

The method of setting up is as follows :—

With a low-power Objective on the body of the rpicroscope, focus the iris diaphra'gm mounted
in the substage. and centre this to the axis of the microscope. Thereafter the centring screws of
the substage should not be touched. The condenser on its slide should now b-e introduced. This
condenser. being an optical system. forms an aerial image of the substage iris diaphragm. This
aerial image should be focussed by means of the Objective and then the condenser optical part
brought into alicnment with the eyepiece. Objective and substag? i‘ris by means of the independent
centring adjustments provided. It is then clamped to that position and is ready for use.

PRICES
Code Word. No.

Maaby 14201  Plain tubular understage ring condenser carrier, as fitted to the

* Kima * Microscope. supplied to any other instrument, price
including fitting

e e

Mabba 14202  Spiral focussing screw underfitting, with provision for hinging

out of the optic axis when at the end of its travel
NoTe.—This is only fitted to Watson’s *“ Kima * Microscope.
NoTeE.—Can usually be fitted to any make of microscope at a small charge for fitting.

Mabbe 14203 Compound centring substage with solid casting, slide and sub-

stage ting. if fitted to ** Service *” Microscope in place of plain
rack focuscing substage

Mabbi 14204  Compound centring rack focussing substage with milled head

on one side, male and female slides complete for attachment to
* Service ” microscopes supplied prior to July 1931 ...

Mabbo 14205  Compound centring rackwork focussing and screw centring

. 9
substage for attachment to microscopes other than Watson’s
manufacture, where this can be carried out

(Extra charge will be made for the cost of fitting.)
Mabby 14206 Research Substage, as described. with solid casting slide, and

bracket. iris diaphragm. built into the substage bracket, with

centring screws and with two Research Condenser Changers,
each with centring screws

149(¢ - . .y 3 3 . .
Mache 14208 Extra substage slides for above, with centring adjustments and
clamps each
achi 149 . 1
Machi 14209 Eatra for dovetail to lower side of substage bracket for carrying
substage lamp or polariser. This will then receive substage slides
of the standard pattern
, ) ) . the
o 7_\1;_: U’t Substage ‘fm-u&.\:r:_;; arrangements on Watson Microscopes with the exception 'q,/u'h'f
vima - miodel are futed with focussing milled heads on both sides of the limb in a manier st
Lo that of coarse adjustment milled heads. S

[Wowatson svonsTimn] " HIGH TOLBORN, W-C
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The technique for setting up of this substage appears on the foregoing page. It offers unique
advantages in every form of microscopy.

PHOTOMICROGRAPHY

Where the microscope is mounted as part of the complete apparatus, and where a wide
variety of magnifications, ranging from perhaps x10 diameters with a photomicrographic tvpe
lens, medium magnifications with 2 in. and similar objectives, hizh magnifications with } in.
and 7, in. objectives are used, condenser changers will be found indispensable. By this method
also the change over from ordinary transmitted light to dark ground illumination is carried out
quite easily. Each condenser is mounted on a separate slide. with its own centring arrangements,
thus rendering it interchangeable and co-axial with the other condensers in the outfit. A series
of photomicrographs at different magnifications can be taken without the necessity of dismounting
and fitting a different type of condenser and re-aligning the optical train. In other words, as

objectives are rotated on the nosepiece, or substituted by means of the objective changer. the same
Procedure is followed with condensers.

In the Laboratory, particularly in Research or Pathological Laboratories of small hospitals,

Immediate exchange between transmitted licht and dark ground illumination is frequently
essentj . : .

sential, The difficulty of carrying out this exchange daunts many microscope users owing to
theloss of ¢ )

helos ime ;.md the difficulty connected with illumination when using a dark ground condenser,
stage slides overcome this difficulty.

. For General
allorutory, the
surface of the su

MiCl’DSCOpy, for the amateur and the isolated worker, for the Works
series of combinations available when an additional slide is supplied to the lower

bstage will be readily appreciated. It is then possible to use the substage lamp,

with 4y -
olaric . ' -
“ polarising prism, or any other desired combination.
The | " : - _
1 ¢ Importance of substage technique is increasingly recoguised.  Watsons are alwavs
Tepare o

» - . . a 'S 1 . 3 v
. d wherey er possible to reconstruct the fitting below the stage on other makes of micros
Copes ’ i

sl st 1 ( L} M o -‘ 1 - \.~" -~
’ lb“m“““g for non-centring substages their own specialised desigus.

gy,
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MICROSCOPE MIRRORS

Three sizes of mirrors are used on Watson microscopes.

The * Kima ** microscope is provided with mirrors, plane and concave, 40 mm, diﬂmeter‘
and other microscopes. with the exception of the * Van Heurck ™ series, with
ameter. The ** Van Heurck ' series are fitted with mirrors 65 mm. diameter,

the ** Service ™
mirrors 50 mm. di
All microscope mirrors on Watson microscopes are moum(‘:d separately to tl.m substage ip
extensions on the limb provided for this purpose. and can be manipulated and fixed mdependem]y
of the substage.
Sufficient space is provided for their free rotation when the condenser is focussed and the

microscope in a vertical position.

Alternatives.

Code Word No. : . .
Macbo 14401  An optically plane mirror can be fitted in place of the silvered

glass mirror, so as to vield one reflection of the source of light £ & 4
only. on Watson microscopes, at an extra price of

Machu 14402  Stainless steel plane surface mirror, 50 mm. diameter

For those who wish to avoid second reflections of the source of light, and to escape the
gradual loss of reflecting power unavoidable with stainless steel mirrors, a prism may be fitted in
place of the mirror.

Machy 14403 The cost of such a prism depends upon its size and the accuracy
in working the angles. A prism 40 mm. clear aperture, 45° type,

with special mounting, to fit in place of the mirror, can be supplied
for the sum of

All mirror stems carrving the mirror brackets are provided with flats upon which a leaf
spring bears <o that the user may always be aware when the mirror is in the optic axis.

MICROSCOPE FEET

Two designs of foot are available —the English or tripod foot, and the horseshoe or Con-
tiental foot.—In consequence of its wide spread the tripod foot is of necessity more rigid than the
horseshoe foot and will be found preferable by those who purchase microscopes for their own use,
and by photomicrographers. The wide spread of the two front toes removes all restriction upon

lh.{' apparatus which mav be mounted on the substage. With this type of foot, rigidity is secured
without undue weight, )

Horseshoe Foot.

The lack of slahif!!}

assoclate 4 ‘o . oo designe
‘ associated with this type of foot has been removed in Watson's desig
Actoally, t

: ie foot is slightly undereut and bears on three points. The backward pmjﬂytiun is
sufficient]y long and heavy for the microscope 1o be used horizontally without risk of its over
laa).:‘ucuu[_'. For use in classes among students thie type of foot is recommended, for even if brought
to the edge of the beuch the Lack toe can oy erlap to sone e\[: withot '-" { the instrument
falling 10 the ground, xtent without fear o

All Watson Mi(.r""l“i“"‘ can be provided with

. Fthe
rseshoe ' y : > on of t
purchascr. Lorseshoe or tripod foot at the opt

nossnohtdy
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The Tool Room, Watson's Works, Barnet.

The Machina Shop (looking East), Watson's Works, Barnet.
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MICROSCOPE STAGES

Methods of Attachment.

To all Watson Microscopes the stages are attached in a unique manner. Tt will be seen from
the shadow illustration of the optical bench limb (p. 38), th:}t cast .intcgrnlly with this limb gy,
two widely-spaced massive brackets ; these are the stn'g?. (‘nrnm"s which are machined in the same
operation as the limb surfaces, thus ensuring their position at right angles to the optic axis, and g
freedom from flexion with perfect rigidity is assured.

The stages of microscopes may be divided into two classes—one, the plain stage, and the other
with mechanical movements.

PLAIN STAGES.

All the Watson plain stages are of METAL or metal cored and have the surface finely finished
so that the object which is moved upon them by the fingers may do so quite freely and exactly.

To ensure the surface being optically flat. it is ground by similar tools and by the same process
as that used for plane lenses. Spring clips are provided for holding the object in position, and the
size and distance apart of the holes that receive the butts of the springs are standardised, so that

any additional stage fittings such as a mechanical stage can be fitted through the same aper-
tures in the stage as are provided for the spring clips.

The two principal forms of plain stages are :—

That fitted to the ** Kima ™ Microscope (p. 57). which is 100 mm. x 95 mm. and is of solid

metal. chemically bronzed on the surface: and that of the ““ Service >’ Microscope (p. 61), which
i 1232125 mm.

At the point where these stages are fixed to the limb, a machined metal to metal contact 13
made. but the remainder of the ** Service ™ Stage is entirely enclosed in vulcanised rubber, and to
ensure that this vulcanised covering will remain flat even ;mder tropical conditions, the metal of
the stage has holes drilled at intery

. s and
als so that the vulcanite meets through these aperture
becomes solid with the stage,

- - « al > L i tort.
(See illustration, p. 39.) The covering cannot buckle or dis

ROTATING STAGE.

Ihe plain stage is also made with the

o is showt
upper surface to rotate. Such an example 18

on p. 48,

MECHANICAL STAGES.

Mechanical stages are of twe 1\]

| | . .o Onpel®

e an each of which there is considerable lhﬂ)rblt).l i, and

al slag i e

) e whaeh forme part of the microscope itself and cannot be detac l 't‘d"f

Lhe other consists of que al arrungements whj il
dlg = Wlie

1 can be mos ed

the ixed mechan

Clilanae l’[

Lare placed on the surface of the

=0 Thal an Hje«
at abye Nerats surface by me

) . . ) \ idl‘( .
ans of the adjusting screws pro

e
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In this catalogue the fixed form of mechanical stage is shown on such instruments as the
w11 " Edinburgh Student’s (p. 71), the ** Research ™ (p. 73), ** Royal " (p. 79) and the * Van
Ieurck ™ (p. 87). The principle of construction of all these is alike. and it is known as Watson’s
w Gpandard ”" mechanical stage. For the highest excellence in working and accuracy of movement,
this is unquestionably the most satisfactory pattern of stage that is made. The object is placed
on the top plate and when moved horizontally or vertically the object and plate are displaced as a
complete unit. Another advantage is that if an oil immersion condenser either of the direct
transmitted light type, or the darkground type, be used in conjunction with an oil immersion
Objective, the resistance of the immersion oil is overcome and the object is positively carried by
the travelling top plate of the stage. With the attachable forms of mechanical stage the

immersion oil is apt to retard the travel of the specimen.

This form of stage necessitates a large central aperture to the stage to accommodate the
condenser top and the mechanical movements are in consequence limited to some extent. The
clear horizontal and vertical motions of such stages is 1} in. Against this limitation, however,
must be set the fact that slides of any thickness and any size from 2} in. upwards may be used.

THE ATTACHABLE FORM OF STAGE.

The attachable form of stage is made in several different patterns. and will be found illustrated
on pages 48 and 49, These are made with extreme care and accuraey and are all arranged to be
fitted on the surface of a plain stage, the object being held between two points and carried across
the stage by means of rackwork and/or spiral screw in rectangular directions.

To add to the effective working, supplemental springs are fitted to all the Watson stages to
secure the object. These have been found to add substantially to the sure action of the mechanical
movements when immersion oil or dust might cause obstruction.

The following are some of the stages which are manufactured by W. Watson & Sons,
Limited, with their special claims and features :—

L 3 . . - . . .
The ** Service  pattern mechanical stage—equivalent to a built-in mechanical stage, that is,
a stage that is built as a permanent part of the microscope.

46 ’ . . o ~ . 1 e . .- -
The ** Alpha  pattern mechanical stage, a simplified form emploving the ™ Service ” motion.

T oL i) . . . . y .
he ** Student * mechanical stage, a simple robust enduring pattern of novel design.

The ¥ ‘ [l |

speci ie Murray Long Range stage for the examination of serial sections mounted on large plates,
ecimeng ] ize, i in, % 34 | | | | |
P NS up to {-plate size, i.e. 4} in. <3} in. (106 mm. 81 mm.), may be examined from

corner to corner,

The * Bger:] » A . . . . .
of a y] e ™ Bactil stage, a built-in tvpe with removable motions which permit the substitution
aplain vloe. ¢ . ) f
Plain plate for fluid preparations.

The tp Y a i
Patna stage, a rotating mechanical stage with centring movements,
All p : : ’ ] i
ex . these stages are interchangeable on any microscope of Watson's manufacture with the
eeption of the * K ' . 1
er -1[- of the Kima ™ model, The price has been placed against each stage. so that the differ-
1€ 10 price may

" ! be known and added to the cost of any instrument listed with another form of
techanjey)

stage: the substituted type being capable of adaptation at the price shown,

rr— e R — —
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THE “SERVICE” MECHANICAL STAGE (s described, page 49.)

Fic. 12,

The * Service™’
Mecchanical
Stage.

M 7 W H
F16.13. The attaching studs and screws of
the ** Service’' and ** Alpha ™’ Stages

Meclionical St1a
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MICROSCOPE STAGES 49

“ 5ERV|CE" MECHANICAL STAGE. (ds illustrated on page 48.)

Contrary to usual practice the horiznn.tal motion of this stage is effected by a }-circle rack which engages
with o helical serew s actually there are eight teeth in engagement, ﬁ}us minimising the risk of loss of time
resulting from wear common to the hnnzon!al action of all n}l?(‘harur‘al stages. The rack for the vertical
jon 18 mounted in the centre of the stage instead of at the side, so that the thrust incidental to this form
ement is negligible. Provided with af:curatel)' ground base plates this stage fits in intimate contact
with the plain stage of the m'ir:ros‘cope.and gives the satisfactory performance of a fully built-in mechanical
stage. Horizontally the motion 1s 3 in. (7_.) mm.) clear, vertical 1} in. (37 mm.). Millimetre scales are
fitted to cach movement and read‘ by verniers to 01 mm,

The stage is secured to the microscope in thg following manner: two projecting steel rods fit through
the apertures provided for the stage springs, which are slzgndardised in respect of size and distance apart.
These rods have threads at their lower end to ?Vhlr‘h milled nuts are fitted : these nuts are screwed up
from below the plain stage and hold the mechanical stage firmly in position. It can also be adapted to
most modern makes of microscopes-

No.
Cﬂginlgﬁ;J 14901  “ Service *” Mechanical Stage, price ...

« ALPHA” MECHANICAL STAGE. (4s illustrated on page 48.)

This is similar in its horizontal motion to the Service ”* pattern stage, the same method being used and
the complete movement being 3 in. The vertical motion by rack and pinion is limited to 1 in. clear and

mounted at the side of the stage.
This mechanical stage is of the skeleton type but will be found thoroughly efficient. It is fixed to the

microscope in the same way as the *“ Service ” stage and rovided with scales and verniers.
P g

Code Word No.
Madbe 14902  * Alpha ”” Mechanical Stage, price ...

mol
of mov

WWATSON & SONS LT2
LONOON

Fie, 15 )

‘ Musrlm}; s Long-Range Mechanical Stage.
) udent Mechanical Stage. F16. loa. Student Mechanical Stage
Can be fixe

gl}d vertical g 1 to Watson mic roscopes through stage spring holes ot to other makes by clamp. Horizontal

10ns are by rack and pinion. Members D and E are solid units.—no serews to decorme |

o< L, ¢ .
eleg ; A ”
Code Wory :r motion, compensating adjustments to movements, deep section bearings ensurning durahh
“m“ B Yo,
: )1 149(): 3 .
Madby, lt‘)i)p.l‘. l.ri.("" with mm. scales and verniers
Price without scales and verniees

MURRAY LONG-RANGE ATTACHABLE MECHANICAL STAGE.
For the examination of serial brain, Cytological and other sections,

This staee over an area of 115 mm. - 8 mm.
tories, fo, B ,(k was devised by Dr. Murray, Director of the lmperial Lancer Research Labora-
VO H Y . b N
Ork in which a mechanical stage having u long range of movement was essential, [t

bt AISON & SONS, LTD. T 313 HIGH HOLBORN, W.C. |
At fdidddiid v v . 2 » } _J
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MICRO
" SCOPE sTaAQg,

differs from other stages of a similar character. particularly in its great stability and the rigid
method of attachment to the plain stage. . '
The horizontal movement is 115 mm.. the ve_rtlcal movement 85 mm. Both movements -
1 i illi / verniers.
rovided with millimetre scales and read by ver ) .
P In addition, both the object clips are movable so .ﬂlﬂt any size of specimen may be —
dated. one of the object clips being fitted with verniers reading on a millimetre scale which ;;

doubly engraved for this purpose. - P e R
Glass slides as small as § in. x § in. can be held and conveniently examined.

Code Word  No. R .
Madbu 15001  Murray's Long-Range Stage .. oo oo =+ Price

CONCENTRIC ROTATING STAGE. (A4s illustrated on page 48.)

This stage rotates concentrically and can be supplied in place of the ordinary square stage
when required. It is 4} in. diameter.

Code Word No. . . .

Madbv 15002  The extra cost of this stage in place of the ordinary square
’ pattern is

Mafba 15003  Divisions to rotation reading by verniers to five minutes

Mafbe 15004 FExtra for centring screws and clamp to rotation . R

“H” EDINBURGH STUDENT’S TYPE MECHANICAL STAGE.

This mechanical stage offers unsurpassed advantages to the research worker who wishes to
concentrate upon relatively small areas to attain critical images in conjunction with high-power
immersion or dark ground condensers. and oil immersion Objectives. It is fitted to the “ H”
Edinburgh Student’s Microscope. to the * Roval ”* Microscope and in larger form to the * Van
Heurck ™ series of Microscopes. It is of exceptional rigidity, but the range of motion is limited to
37 mm. horizontally and 37 mm. vertically.

This mechanical stage mav be selected in place of other patterns quoted on the other models
of microscopes.

Code Word N

Mafhi 15005 *H ™ Edinburgh Student’s Mechanical Stage, including base
plate ... .. ... Price

“ RESEARCH” PATTERN MECHANICAL STAGE.

This s similar to the * H ™" Edinburgh Student’s form (see page 75) in general design, but the
milled heads controlling the horizontal and vertical motions are mounted on the same shaft 0B
the Turrell principle. .

- For the amateur worker and for those who are prepared to use immersion o0il with cautiol,
this stage is exceedingly convenient and may be substituted for any of the other models quoted.

The borizontal motion is 45 mm. and the vertical motion 37 mm.
Code W ard \

\":;lf‘ln 15006 Research ™ Mechaniecal Stage, including base plate ... ]3::-ice
For substitution in place of Mechanical Stage on * Bactil 7 or
“ H ™ Edinburgh Student’s Microscope, add to cost of Stand ...

“BACTIL” MECHANICAL STAGE.

This i L ‘ o g
s i an every wav similar 10 the ** Service

Mafbu 15007

. ¢ into the
mechanical stage save that it 1s built 11 .

ain
_Th : : . ‘ . g plal
microscope. - The horizontal motion and top plate are removable and may be replaced RIS
piate for fluid preparations.
e W oarg Ne
o ] ) . L . ap
Mafl 15008 bactil ™ Mechanical Stage, including fitting ... ... Price
o "
PATNA” MECHANICAL STAGE. | motio®:
- T ‘. 1 i : g
7 s mechanical stage is similur 10 the ™ Service ™ pattern, having 3 in clear horizont l. a
1. . Sexr v o ‘ i N = . . screw®
¢ in. dear verlical moton. 1t s further, of the rotating type fitted with centrng ‘Ldt( juter”
lamyp 10 rotat 1 s : : i i ar
Gamp 1o rolation. It as mounted direct 1o the microscope and provided with a separ
changeable Totating plann stage . j L
cvad i b P
Magha L H0ut * Pawy i i RS
£ Patnuu Mechunieal Stage, with in1t'rrlmll}.'.(‘ulth' ])lulll :-hl-g‘
Price
} |
- s sy 7 ‘ >>>>> 4L
W WATSON & SONS. ) : » 313 HIG N, Yoo
v AL DO [= TR | y, ¢ - § y o ‘
I'p. 7 7313 HIGH HOLBORN: D
e
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TIONAL FITTINGS—MECHANICAL DRAWTUBE
DI

51
AD

ATTACHABLE RACKWORK DRAWTUBE

echanical drawtube is arranged to replace the ordinary sliding drawtube that
The m is supplied with all microscopes between pages 59 to 73

Fig. 17

Reference to the accompanying illustration will show that this mechanical drawtube is
au independent attachment consisting of a long bearing fitting, which carnies the rackwork draw-
tube * A and an inner tube * B,” which slides in the ordinary way.

The great convenience of it is that it can be immediately interchanged with the ordinary
drawtube fitting, in the above-mentioned Microscopes.

| The collar which carries the sliding drawtube is unscrewed ; the screw attached to the mechan-
ical drawtube, bei

ng identical, enables the latter fitting to interchange with the ordinary sliding
drawthe,

b Lest the milleg heads should not come exactly square with the front when the tube is screwed
ome, a knyrleq ring

.. * €™ is provided, and this enables the fitting to be clamped in any desired
Positiop,

. The use of the & Cassegrain” Dark Ground Uluminator (see page 30) has emphasised
© Decessity for a9

- justment for exact tube length to obtain the maximum effect from modern
€Clives, . . g S T U Tow ph -
cmf VS, and this pey attachment is one item in the list of fittings which enables the user to
vert his S y X .
* Student’s Microscope into a research model.
Cor \
d Word —Macac,

153101 Price of the Rackwork Drawtube
-\()T]-;_,

This Mechanic

3 v and the *
tan bL‘ l.l[tg-d t

) e Raeki] ™ ar  [arian 1

ler al Drawtube can be fitted to anv existing = Bactil 7 or ™ Service

~OsCope . I § . X s A ) ] 5 AP 1
pe H Fdinburgh Student’s Microscope from 34139 oawards  Further, it

N . . 1 '™ AP . >}
O duy instrument having a body tube with an internal diameter of 1] in,

Aoy & SONS, LD, 313 HIGH HOLBORN, W.C. |
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52 Qua RANTEE

A FIVE YEARS’ GUARANTEE

Accompanies all Microscopes made by W, Warson & Sons, L., together with

“ THE BOOK OF THE WATSON MICROSCOPE,”

a 32-page illustrated book giving hints on the use of the Microscope, directions for its preservatio,  f
and adjustment. and much information for beginners in Microscopy. A table showing the mag. (

nifications of the Objectives and Evepicces in the outfit is also provided.

The following is a copy of the guarantee :—

W. WATSON & SONS’ MICROSCOPES

GUARANTEE

[ WI¢ hereby Guarantec

1. That the Microscope No. sold herewith has been made and finished in
our works at High Barnet. Herts., and London, and all reasonable precautions taken to

secure excellence both of matenial and workmanship.

2. If any defect not being a defect resulting from wear and tear, improper adjustment,
dirt. misuse, neglect or abuse -should appear in any part of this instrument within FIVE
YEARS from the date of invoice. we will make good or replace such defective part free of
charge, and will pav carriage on such part both ways, namely, to and from our Head Office,

313 Hugh Holborn. London, W.C.
5. Tomspect and adjust this Microscope free of charge at any time within TWO YEARS
from the date of ioveice if sent carriage paid 1o our Head Oflice, 313 High Holborn, London,

W.C . and

4 To correct the eflects of fair wear and tear to this Microscope free of charge at any

e within, TWO YEARS from the date of invoice if sent carriage paid to 313 High Holborn,
misuse 0F

Londou, .0 provided the wstrument has not been exposed to abuse, dirt,

beglect

" \

Ll Guarantee s given only 10 the original purchaser, and is not transferable. and does
Bt apph o any instrument which has been bought second-hand, let out on hire, taken 0“;
of the Lued Mngdom, or from which the name and number have been removed. .Al
watiutuents exeepled from s Gusrantee are excluded from anv Guarantee of any kind,

SHL afr Used 4t Wie owner s sole rsh
W. WATSON & SONS, LTD:
. ' fion,
NoTE o Woher o number of W atson s Microscopres are in use in one Laboratory or Instits
. i ) yeals
o Mezhaniria will e seni i Heali and adjust tham on Irqur.\f al any Lime “-”‘”” e
: y i v expense?
from: the daic o My wlhou!  ans charge whatever for services. 'I"" u“h eF
’ ’ F ¥ 7 | ~harged
whiasaried woudd by for vy -o pockol dravelling (third-class), and, 1f pecessarn . hotel 42 ‘
- —/1
e

W OJ

Do PALRIN S WD, LD 113 MIGH HOLBO
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ATSON VIICROSCOPE 53

REASONS FOR CHOOSING A WATSON
MICROSCOPE

Tt is British made, and has a special claim on British workers,

w

It is scientifically constructed for scientific work. Whenever a Mieroscopist is desirous of

resting from his instrument the utmost it is capable of producing, he has of necessity to employ
wres . ) ;i )

the refinements and conveniences which the long experience of experts has proved to be the sole

means for achieving such results. All of these are embodied in the Watson Microscopes.

The following distinctive features are peculiar to Watson Microscopes and will not be found
in combination, and, in the majority of cases, not individually in any make of British or
Continental Microscope.

The Watson Microscope has
Unit construction of the body ensures a rigidity and permanence hitherto un-
approached.

Large diameter drawtube overcomes internal reflection. simplifies photomicrography,
and permits the use of larger illuminating cones,

Tripod or modified horseshoe foot which imparts perfect rigidity. A Microscope
so mounted does not fall over when touched.

Long range of Coarse Adjustment, enabling it to be used for low magnifications as
well as for the highest. A wide range of fully corrected low-pawer Objectives is also supplied.

Mechanical drawtube which allows of precise adjustment of the tube lenzth for
thickness of cover glass.

Mechanical Stage scientifically constructed as a part of the whole instrument, with a
long range of motion and long effective life. Where attachable the method of attachment

ensures the rigidity of the stage on the microscope and ready repetitions of the vernier
readings,

N Compound Substage with centring screws, so that the Condenser or dark ground
Hlumin; i o o s s . )
( minator may be easily rendered axial with the Objective. [t s ftted with rackwork to
ocus s . . . . ;

» controlled from both sides of the limb, and can be supplied with a Fine Adjustment.

It is cons -
pert L 18 constructed on the Optical Bench svstem, which ensures Jreater nerdity and
tlectj I
on of working than any other method.
The fitting

sConi v 8 carry SUb”l"lgf :\pparutu.-.. l",\#p‘u‘\'t: and ”b]t‘\'ti\t‘a of the Roval Viero-
Copical Sgejp

ty's standard size.

The worki ‘
o] orking parts have sprung fittings with adjusting screws, whereby wear and tear
7 D¢ compensated for

Ihe Substade c
4-.1[,‘-1“"1) ()f

{ .
) J€Clive,

ondensers have the necessary aplanatic cones for developing the fullest

the Ubjccli\c. They are achromatised and iumprove the perlormance ol anv

WATSON’S BRITISH-MADE MICROSCOPES

are iy,
<
luauuuwub of t d ) . | ek to the fullest
0- ay ‘“l‘] the tuture. [f vou u=e one ol Lthem vau Wwill work to t lBlex

ady

Wlage,

|

.

pom—— - S——
313 HIGH HOLBORN, W.C

W micamsan
\l\'\).—\ &?U_\')_ LTD. 4

———




30

B4 ' MYHALJI

THE “MYRAL” MICROSCOPE

The essentials for classes in Elementary Botany, Zoology, etc., are to be found iy the
* Myral ™ Microscope.

The construction is simple but effective, and is designed to withstand rough handling )

The adjustment to focus has been redesigned and depends upon a rack and pinion of our
standard quality which is exceedingly smooth and precise in action. For fine focussing the rack

and pinion should be found satisfactory if care is used, but the Eyepiece may be gently rotateq
and extended or pushed in as required.

The ** Myral * Microscope carries Objectives and Eyepieces of standard (Universal) size

The stage is large and firmly supported,

The mirror is concave.

The limb and foot are in one casting which is durably finished in hard black enamel.
When equipped with the Objectives and Eyepieces supplied in the sets listed below, the

“ Myral " Microscope will be found an excellent instrument for the use of schools and beginners,
The Objectives and Evepieces are of good performance.

Dimensions.—Body tube: Length, 140 mm. (5} in.). Stage: 100 x 100 mm. (4 x4 in.).
Total height. 280 mm. (11 in.).

Cede Word. No.

Myrab 15401 Stand as described. with 2 in. Argus Objective and one Eye-

piece (1, 2, 3 or 4), in hard fibre case
Myred 15402 Stand as described, with 1} in. and £ in. Argus Objectives,

one Evepiece (1. 2, 3 or 4), and double Nosepiece, in hard
fibre case

Myric 15403 Stand as deccribed with % in. and } in. Argus Objectives, one
Evepiece (1, 2, 3 or 4), double Nosepiece and Iris Dlaphragm
in under~Lave ﬂleeve in hard fibre case d )

Myrox 15404 Stand as desuibed with 1} in.. % in. and } in. Argus Objectives,
one Evepiece (1. 2, 3 or 4), triple Nosepiece, Iris Diaphragm
in understage bl(“c\ €. in hard fibre case

The = Myral ™ Microscope is supplied only in sets as above.

W, \'\ A lbu\ b. bU\b LTD. | % r O,l_, B v
l : ! 313 HIGH H Ol .
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uMYHAL "

THE “MYRAL” MICROSCOPE

Height, Il inches.

A

W. WATS ON & SONS. L™
LONDON ;

w}a 1

[ )
~2ISON & SONS, LTD, | N 113 HIGH HOLBORN, W.C. |
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" KIMA'I
THE “KIMA” MICROSCOPE
This instrument conforms to the specification for a Student’s Microscope
the British Science Guild.

as drawn up by

It has been designed to meet the wishes of those who desire to secure W
whose needs are satisfied by a somewhat simpler model. The stand is somewhat smalley in
design and to reduce expense to a minimum the drawtube is omitted, and the coarse adjustment

instead of being fitted with dovetailed slide and compensated bearings is of the less costly Con.
tinental (round bar) type. Metal is employed for the stage.

atson quality by

All fittings are to standard sizes, any Eyepieces or Objectives to R.M.S. dimensions may be
fitted. The stage will take * Student * or * Alpha ” mechanical stages, the underfitting our standard
understage mountings.

SPECIFICATION.

Coarse Adjustment. Diagonal rack and pinion of standard quality, with long range of
wovement for focussing low-power Objectives,

Fine Adjustment. Vertical lever pattern, operated by milled heads
limb. One turn of heads moves the body ;1

50
damage through strain impossible.

on both sides of the
inch. Stops to travel in each direction making

Body Tube. Total tube-length, 160 mm. (6

3in.), diameter 37 mm. If tube-length is to be
varied from the standard a drawtube must be added, see extras,

page 58. Universal standard
fittings for Objectives and Evepieces.

Stage of solid metal bronzed on surface.

from optic axis to limb exceeds 3

Dimensions 100 x 95 mm. (4 x 3} in.). Distance
bl

in. Mounted on wide lugs cast integrally with the limb.

Underfitting. Universal size. Plain tubular sliding focussing. Alternative the spiral

St S : ing sub-
focussing screw underfitting. See extras, page 58. Compound centring and rack focussing s
flages cannot be supplied for this model.

Limb. Curved for convenience in lifting.

Joint. Inclination through 90 degrees with rigid support at all positions.
Foot. Modified horseshoe. wide spread to toes ensuring perfect rigidity.
Mirrors. Plane and Concave, adjustable iudepeudently of stage or condenser.
Finish. Hard black enamel, milled hea

] S lied in
ds in bright lacquer. Bright parts can be supp
chromium plating if preferred.

Lr“ . WATSON & SONS. LTD. W

E //5; {313 BIGH HOLB!
/7‘5:/'_6

g
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uKIMA

THE “KIMA” MICROSCOPE

Height, 11} inches.

W,
WATSON g sONS, '8
.. ONDON.

= IS0N & SONS. 1D, | , 313 HIGH HOLBORY. . |
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A Fitted Case is includ

PRICE LIST OF

WATSON’S “KIMA” MICROSCOPE

of will be made from the Set.
Code Word. No.

Kaleb 15801 Stand with Argus Objectives § in. and } in. One Eyepiece
(No. 1. 2,3 or 4)

Kalid 15802 Stand with Argus Objectives % in. and } in. One Eyepiece
(No. 1, 2, 3 or 4). Iris Diaphragm to fit Understage fitting

Keelo 15803 Stand with Abbe model Illuminator, Iris Diaphragm No.12803.
Argus Objectives £ in. and } in. Two Eyepieces (Nos. 1, 2,
3 or 4). Double Nosepiece

Kegon 15804 Stand with Spiral Screw Underfitting No. 14202. Argus
Objectives % in. and 1 in. Abbe Illuminator, with Iris Dia-
phragm No. 12803. Two Eyepieces (Nos. 1, 2, 3 or 4) Trlple
Nosepiece ... .-

Kepol 15805 Stand with Spiral Screw Underfitting No. 14202. Argus Ob-
jectives £ in. and } in. and * Utility > ; in. Oil Immersion.
Abbe Illuminator wr.th Iris Diaphragm No. 12803, Two Eye-
pieces (Nos. 1, 2, 3 or 4). Triple Nosepiece

Kepla 15806 L in. ** Versalic ” instead of J, in. * Utility,” extra to set
15805

EXTRAS.

Kesur 15807 Drawtube

Mason 15808 Spiral Focussing Screw Underfitting

Manfu 15809 * Alpha ™" Mechanical Stage

Maghe 158010 “ Student ” type Mechanical Stage, with divisions

Without divisions ...
Mange 158011 Pomter 10 Eyepiece

—

Mic roscope Stand alone cannot be bupp].it‘d»

“Kiman

ed with the Sets specified below, but if not required, a reduction

u \\AI:U\ & SONS, | 11‘ k f 31'3 Hl(,l{ u()l B()R w~
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THE ‘“SERVICE” MICROSCOPE

FOR BACTERIOLOGY, BOTANY, HISTOLOG

Y, PATHOLOGY,
AND ZOOLOGY

ient, robust, rigid and e.ndun'ng Student Microscope ever offered. Since it wag

The most 3%'%:?319 it has led all design and the latest model is fully as much in advance
first intnld(lil;; design as—in its time—was the 1919 model.
of presen =

The * Service ” Model Microscope in its varied forms to-
e
iversities. ) ) ] o
Umvers. instrument may be supplied in the 51mple§t form with minj
_This lfnfs rther fittings—all accurately standardlsgd~bu11t up int
addmonoof“these many mechanical attachments will be found in
A survey
inciples. . ; . .
pl'mC];P tringent manufacturing tests, final inspections o'f searching thoroughness, service after
]:1yseS Watson Microscopes have established a reputation second to none.
purchase,

SPECIFICATION
Total Height when body is racked down and drawtube closed, 310 mm. (12} in.).

i i i - h including nosepiece, 155 mm.
Body. Unit construction, 40 mm. diameter, Tube lengt g P

extending to 205 mm. Supplied usually to take standard size Eyepieces, but can be supplied to
accommodate any other size up to 1-27 in.

Drawtube. New design, 34 mm. diameter. Fitted with standard R(}I:L)bie:;geel:gz;g
for photomicrographic Objectives, etc., chromium plated. Double engraved to sho e

< soa f] icrograph
with and without nosepiece. Eyepiece fitting removable by unscrewing for photomicrography
with photographic Objectives.

. e k. All
Coarse Adjustment by rack and pinion. A specially hard ieta] is :z'a:gofgf the rac
racks are bedded solidly to the rib. The rack and pinion will mes On'ai‘ lb. Oue complete
Fine Adjustment by vertical lever controlled from both sides of the .

Totation moves the body ;15 inch. See page 37.

. f. Opticallv flat
Stage. Metal casting with ebonite moulded over all surfaces. Reagent proo I
upper surfac

i . et 'k of imb to axas,
0 €. Mounted on wide lugs cast with the limb. Distance from back o
mm,

= - : tson mechanical
i2¢, 125 mm. x 125 mm. Height from table, 125 mm. Will take any Watso
Stage. See page 48,

s ackwork focussing with cen-
ing_Ndenser Fittings. Plain tubular. Rackwork focussing. Rackwork foe
tring serews,

ine screws and condenser slides,
s Research type with built-in iris diaphmgrp. centring :lfrr:;a and ¢
ee Pag.e 43. Al Watson substages focus from both sides of t-he i d o of the comdcaser.
rnrrors. Plane anq concave, 50 mm. diameter, Adjustable 1n;iepe‘u teze _macmm:d N
imb, : m. fastableindegenten
“Peratign gy, Op_tlcal bench pattern, slides for fine adjustmen

day predominates ig the British

mum equipment, and by the
0 a complete research model,
the chapter on construction

Suring Permanent alignment bsol ioridity to
. B - y arts abDsolute ng -
lnstrE::t' Modifieq horseshge Pattern, 7 in. from back to front, impar
B en.t ‘1 any position by its perfect proportioning. .ompensating adjustments.
They e:rmgs All Movements are fitted with Watson's patented compensating
an::fhantee a lifetime of working efficiency. Milled heads and
tlideg :

c < e . yth fimsh.
b ard black enamel, acid and reagent resisting, smoa
fight |,

inm.)

a fquer.  (For tropics, black enamel and chromium. 1 ioints are screwed.)

use. Mahogi‘“% hand dovetailed. (For tropics all blocks and )

ar ) )
aAntee, Usual W atson, covering five vears.
“SERVICE ” BOOKLET line the construction of the
£ . = ¥ L
; b"""iclio’?klgt > published giving interesting information rvv.'-rlf"““—'
M ‘Toscope, It will be sent post-tree on applicaton.

p—— o, W.C
: RN, W.C.
AT QN s : 313 HIGH HOLBC -4
ATsoN & SONS, L‘I‘D.] %@ [ 31 Bttt L

S




" SERVIgE .,

WATSON’S “SERVICE” MICROSCOPE

Code Word. No. PRICES _ . ¢
Malpa 16001 “Service ” Microscope Stand only with Plain Understage
Malpy 16002 * Service " Microscope Stand with Rackwork Focussing Sub. \
’ stage ‘
Malro 16003 *“ Service " Microscope Stand only with Compound Centring
Substage . -
Malrx 16004 “* Service " Microscope Stand only with

Research Substage,
Fig. 11, page 43, and two condenser slides . .
Mamse 16005 “ Service " Microscope Stand with Plain U

i in. and { in. Parachromatic Objectives,
1 Eyepiece (No. 1, 2, 3 or 4) .

Malte 16006 Set 16005, with the addition of an Iris Diaphragm \‘
Nosepieces for either of the above Sets, page 22,

Mamon 16007 ** Service ” Microscope with Rackwork
in. and } in. Parachromatic Objectives
Evepieces (Nos. 1. 2. 3 or 4).

Abbe Tuminator N.A. 1-20 with Iris Diaphragm No. 12803, ]
Triple Nosepiece .

Manac 16008 “ Service " Microscope with Rackwork Focussing Substage

with Objectives. etc.. as in Set 16007 with the addition of:
1% in. * Versalic ™" Oil Immersion Objective

Manag 16009 “ Service ™ Microscope with Compound Centring Substage ‘

(Fig. 10). having rackwork to foecus and screws to centre, |
and complete accessories as in Set 16008 .

. . I
Manax 160010  * Service ™ Microscope with Research Substage (Fig. 11) with ‘
two condenser slides. Complete accessories as in Set 16008, ‘

. |
with the addition of Holoscopic dark ground Paraboloid and
funnel stop .

NotE.—* Utlity » 3

;= in. Oil Immersion Objective 1-25 (price ) can be supplied in Sets
16008 and 16009 at a reduction in price of

A fitted mahogany cabinet
deduct from the price of th

nderstage Carrjer

Focussing Substage, |

Lo

ee ..

. ; -equired
is included with the sets specified above, but if not requir
e set.

EXTRAS
* Service ” Mechanical Stage as described on page 49, Fig. 12;_
may be included with any of the above Sets at an extra cost o

Manfu 160014 ~ Alpha ™ Attachable Mechanjcal Stage, as described on

pages 48 and 49, may be included in any of the above Sets at
an extra cost of . .

Manda 160013

" Student *
Maghi 160015 With divi

sions 1o mov ements
Mh:.’:l'(l ](!l".'](»

" Type Mechanical Stage (page 49)

Without divisions 1o movements

Packing and Carriage charged extra.

with Screwed Joints
at a cost of

Special Teak Cabinets

nial ﬂnd
Tropical use, are supplied

. PSR lo
and Fittings, suitable for Foreign, Co
-beyond the prices shown above.

For high-power Binocular bodies for above

-107.
Microscope, see pages 105-10

| W. WATSON & SONS. 17D ] '

’ ) c.
[ 313 HIGH HOLBORN, W.0
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THE “SERVICE” MICROSCOPE
Height, 12 inches.
W.WATSON & sons, ™2 “SERVICE
LONDON. v -
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PHYSICIAN'’S OUTF|IT

LR AGRAAAH

The above is an illustration of a
for immediate use in Consulting
Microscopy.”

i : i i t ready
conveniently arranged Microscope with eqmpr:]ei?criticﬂl
-foom and Laboratory, as described in Dr. Coles

PRICES £ s d
Code Word. Ne
Magni 16201

The Mahogany Board is fitte

d to receive Microscope, Lamp
and Accessories

Magpi 16202 Lamp is similar 10 our Standard pattern, but is arranged so

¢ turned aside on the pillar when not
small condensing Lens with adjustments

that the chimnev cay L
inuse and is fitted with,
Mahoz 16203 Bell Glass 16 cover Mi(‘ruscopc_ according to size of Microscope

from

! W. WATSON & SONS, LTD ; ‘%//" ;-;]3 HIGH ]1()![5()1{'\/'\‘,”3




[ PATNA”
I‘BACT"’" AN .

THE BACTIL” AND “PATNA” MICROSCOPES

(MODIFIED 1933)

(Constructed to the specification of the
British Science Guild, for a High-Power Research Microscope.)

For Research, the Laboratory and General High-Power Work.

These models are in general construction the same as the * Service ” Microscope, but with
a larger foot and the added and very important modification that the instrument is fitted and
adjusted by hand in the same manner as our best Research Microscopes ; each part is co-ordin-
ated and the instrument is built up and supplied as a complete entity,

It is possible to add the * Service ” Mechanical Stage, and a Compound Substage, to a
“Service ” Microscope, but the result achieved by building the whole at one time as in the
“Bactil ” Microscope, is a more satisfactory one, and its advantages will be readily recognised.

In the “ Patna " model the mechanical stage is provided in addition with rotation, centring
screws clamp to rotation. A plane plate replaces the mechanical stage when required.

For interchangeable high-power binocular and monocular bodies, standard type and inclined,
see page 106. The unit construction of the body is maintained.

The stage—which is of the ** Service ** model, Fig. 12. page 48—is now built in on a heavy
metal,base plate. For work with fluid preparations or under other conditions where a plain
ftage is an advantage, the whole upper surface and horizontal motion of the stage is racked off
ad replaced by 5 plane plate 5” x 5”, so providing a level surface and protection for the rack.

SCDp;m:z COE:'SG and Fine Adjustments are as described in connection fs“ith the * S'er\;';'e i“i‘i"‘)
with Centl;iifs?ﬂ' The Standard Condenser Carrier is a Compound :ubstag.re (F!?"i 1')~ P“:‘med
Specify the & erews. If provision for hinging the condenser out of the optical ?M!d e:gmred
for Prices new SUbStage mount, page 31. The Research substage may also be fitted 1t req

S€e page 43,

The dove-taj] d with
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mpensntmg be
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part of the

. . . . . nlig ovide
ed fittings in which all mechanical movements take place are ¢
arings,

. . sures that smooth
ment receives most careful and accurate adjustment and en
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orking that can be imparted only by the expenditure of unr
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€ Supplied : Range Stage or anv of the other stages descrt
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prices shown.
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ce of the ** Service " Mechanical Stage, d

esired,
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dcky .| to advantage.
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» substage lamp, all can be fitted
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THE “BACTIL” MICROSCOPE

PRICES
Code Word. No.

Merid 16401  “ Bactil ” Microscope Stand only with Mahogany Case
Deduct for case if not required

Complete Sets—

Meria 16402 “ Bactil ” Microscope, Mahogany Case. Two Eyepieces (at
choice) x5, x6, x8, x10.
Objectives Para. % in. N.A. 0-28, Semi Apo. } in, N.A. 0-70.
Abbe Condenser N.A. 1-:20 fully mounted.
Double Nosepiece ...

Merit 16403  ** Bactil ™ Microscope, Mahogany Case equipped as B 16402
with the addition of * Versalic ” Oil Immersion. <% in. Ob-
jective. Triple in place of double Nosepiece

Merle 16404  ** Bactil ” Microscope, Mahogany Case. Eyepieces two Holos:
Series, x7, x10, x14, %20, at choice.
Objectives Holos : 16 mm. N.A. 0-45.
. . 4 mm. N.A. 0-95.
” 2 mm. N.A. 1-37 oil. imm.

Triple VNosepiece. Universal Condenser fully mounted

Merma 16405  “ Bactil ” Microscope. Mahogany Case. Eyepieces three

Holos: Series, x7, %10, x 20.
Objectives Apochromatic : 16 mm. N.A. 0-30.
. " 8 mm. N.A. 0-65.
4 mm. N.A. 0-85
v " 2 mm. N.A. 1-37 oil imm.
Research Substage. Parachromatic Condenser.
Quadruple Nosepiece. One spare Condenser Slide

EXTRAS

Universal or Parachromatic Condenser in place of Abbe
pattern in Sets 16402 3

Merri 16406

Macac 16407 lackwork and Plain Drawtubes, page 51

Fregm J0308  Research Substage and two slides, page 43, Sets 16402/3 4o

g .

Sabre 16409 High-Power Binocular Bodies, page 105-7 .. from f
e price?

The Seis quoted on page 60 can be supplied with the ** Bactil * Microscope at a reduction 1" F

N ow.C.J

i
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THE “BACTIL” MICROSCOPE

Height, 12 inches.
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" PATNAII

THE “PATNA” MICROSCOPE

This Microscope corresponds in general details and construction with the ¢ Bactjl * i“Sh‘umcnt
described on page 63, but instead of the fixed Stage supplied with that iusl"llment, the
* Patna ™ has a concentric rotating Stage, 4} in. diameter, with centring mov

ement by meqpg of
screws. on which mechanical movements are fitted, giving a range of 75 mm, horizoutally and
25 mm. vertically.

Scales and verniers enable readings to be taken to one-tenth of a millimetre,

A clamp to the rotation is provided.

A second plain circular metal stage 5 ins. (125 mm.) diam. is included, and can be inter-
changed with the Mechanical Stage, giving a perfectly plain surface for rough work,

PRICES
Code Word. No. £ s d.
Svace 16601 * Patna ™ Microscope, as illustrated on page 67, complete with

two Stages. as described above, with concentric rotation in
mahoganv case

Deduct for case if not required

Svota 16602 * Patna ™ Microscope as described. in mahogany case :—
2 Evepieces—at choice— x5, =6, x8. x 10,

Objectives : Parachromatic 16 mm. (3 in.) N.A. 0-28.

5 Semi Apochromatic 4 mm, (% in.) N.A. 0-70.
Abbe Condenser, N.A. 1-20 fully mounted.
Triple Nosepiece

Sviax 16603 * Patna ™ Microscope, equipped as 16602 with the addition of
" Versalic ” |1 Oil Immersion Objective

Svin 16604 * Patna ™ Microscope, mahogany case. Research substage
and 2 Condenser Slides,

Holoscopic Evepieces, »7, »10 and x 14.

Objectives. Apochromatic 16 mm. 0-30 N.A.

s » 8 mm. 0-65 N.A.
» » 4 mm. 0-85 N.A.
» " 2 mm. 1-37 N.A. Oil Imm.

Universal Condenser 1-0 N_A. mounted on substage slide.

Holos Immersion Paraboloid, Optical part, mounted on sub-
stage shde,

Funnel stop, for 2 mm. Objective.
Quadruple !\usrpin'r.

Colour sereens

An WMo acts above can be supplicd with the

L
sducti?
at a ré
* Bactil Microscope, on page 04,
i e ol Drue
be
can
Ans of Uie sets of Accessories.
suppdacd with the

) . (pagse 04
4 describod with the ** Bactil ' Microscope (Po3

"Yae" M TUsCO

complete in case, ot an additional cost of

-107.
For Higt-power Binocular Bodies for above Microscope, see pages 105

o
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Height, 12 inches.

‘ “PATNA"

% 33 HIG

67

H HOI nuRy W .C. |




68

MICROSCOPES FOR RESEARCH

The Student uses his Microscope principally to see known structures, or g determipe 0
* e

absence or presence of definite appearances. For this purpose a satisfactory equipment ot
. S

readily specified.

When the purpose of the Microscope is to reveal the unknown and perh
every resource which science can offer in both mechanical
essential,

aps the unexpecteqd
. g '
and optical campment beegeg

It often happens that a structure or an organism can only be observed by means of the most
refined optical equipment.

The use of Objectives. Evepieces and substage apparatus to the limit of thejr capacities
can only be accomplished in conjunction with Microscopes that are provided with the necessary
mechanical movements. acting in the most precise manner and of extreme rigidity.

Such delicacy of action can be and is

Research instruments. but thev are neith
routine.

provided in a robust form for continuous use in W

atson
er essential nor advantageous in the ordinary labor

atory

A special type of Microscope is therefore made in a class by
manufacturers in the world who offer a series of mic
= able to

itself, and Watson’s are the only
roscopes so designed that the optical equipment
perform under optimum conditions and fully develop the resolving power. They have
a specialised knowledge of requirements. and retain for manufac
spent their lives in the handwork that is essenti
making. fitting and adjusting.

ture, skilled craftsmen who have
al in this particular class of instrument, both
No other firm to-day has such men on their staff.

o . . . re
Certain important movements should be included in research instruments. Among them a

the rackwork adjustment to draw tube, which enables the precise tube-length to be used- to
compensate for the slight aberrations caused by the difference in the thickness of CO\-‘(.EI' slips,
or depth of object in the mountant. The fine adjustment is Watson's standard lever, which long
expenence has shown 1o be the most precise. sensitive, and durable in design that has ever beilT
made.  This excellence s in part due to the care and precision with which it is made, added to1ts

simple vet very sound design,

. . d
. . . ; ; 1 has stoo
An outstanding fact is that it is the onlv fine adjustment at present made which ha

vears and 1s still the best,
The Mechanical Stage - |

none ol the skeleton or

Lhe te=t of siniy

. ‘hich
. i . . : . Jing of w
it into the Microscope. and gives a facility in working

. ~essary
L . . 1 S ject is necessar
#tlachable patterns is capable. Where rotation of the obje

g ion to
. £ 2 g E nf !‘l'““
the stage 1> bl 10 revalve concentrically ., and centring screws Lo adjust the axis

the centre of the field can be provided .

desired @
and

The foc usstig of the Subst

- , where
age Condenser i= alwavs by rack and pinon. and
fine adjustment .

.r Condensers
an be added

This is & most valuable ally when high-powe
Diark Ground Wun,

Lalor: are used.

=l
. ptIes
.« the U
veT { 1 b ensures:
luevers case Ll inslument j» suppuorted by o l“llull. the ‘”l"lt.ad of whi Il. N i" l;;(’("'r[“'
1. bl ; - o
el aud & properly balanced support. but a horseshoe Ly pe Loot can hie. St i teal:
: and
All mechianmca

- r
) ) & yrowed
aovements are fitied witl tulupensaling screwe to .u!']ll-l f«
A Ifetune of salislactlory wWOrkinug

PEVIee 1s secured by using a

Watson Microscope for Research.

; s
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TUDENT'S H" 69

THE EDINBURGH STUDENT’S MICROSCOPE

STAND “H”
The Standard Model for use of the British Navy,

REMODELLED WITH MANY !MPROVEMENTS

[}ie instrument i< illustrated on page 71 qf this list. Tt is the most popular ~iodel that we
k[]v::]d s such, merits 2 few words of special description and commendation.
make. amfs <=

n its general design, this microscope leaves nothing to be desired. Tt iz massive. withont
-, cumbersome, and the arrangements and proportions of its various parts will be found in
bem;'ce exceedingly convenient. Constructed, as it is. with a perfect-working mechanical stage
a;ilcs:l’hﬂ;‘g’e’ furnished with a graduated drawtube. and the most sensitive of fine and coarse
adjustments, this microscope 18 capable of any class of work. Thus, with one-twelfth inch oil
;mmersion objective and other apparatus, as detailed in Set 17005, it is extensively used in
pacteriological work and is unsurpassed for the purpose. Arranged with a projection evepiece
and objectives of high aperture, it will stand the severest test of hizh-power photomicrographic
work. The range of rackwork to the Coarse Adjustment is sufficient for the use of verv low-power
Objectives, giving a distance between the Stage surface and nosepiece end of body of 3} inches.
Itis thus a Microscope that meets the demands of the worker, no matter what they may be. in the
most satisfactory manner, and while its many conveniences make it always advantageons and
appr?ciated in the Laboratory, it is no less a favourite with the amateur worker. who will alwavs
find it unequalled for ease and satisfaction in working. Further, it offers for its price fuller

E;)imbmed advantages in completeness of design and perfection of workmanship, than any other
croscope,

GENERAL SPECIFICATION

Gener : . . . . .
ninns—boa:il Construction. The limb is cast in one piece from top to taipiece: the varous
of anbllptical )}’; stage, ?“bstage, ete.—are all mounted in alignment on this limb. giving the effect

ench, with wonderful rigidity. :

The q :
ovetail . . ek \
Operation, ed hearings of the substage and fine adjustment are machined in the same

The B
ody of unj . =
‘ff}‘_ﬂl'l)‘ supplied C:;t,C(’ﬂi“'tl‘llc‘tmn is of large (40 mm.) diameter and the drawtube (34 mm. diam.)
0. diametey i neS-EyePw(‘CS of the Student’s size, but can be fitted for large Evepieces
The Fo required without extra charge
ot f . =
patt » 06 tn : i L
o Where “trerr:](;d form, is extremely rigid and efficient  We always recomumend £ tripud
S bortabili L e X Akl o other
' spread isli in:l?(:ilty has not to be considered. [t is altogether supenot tae
e . : .
Pageg 75 uMechamcal Sta

I n
,()'ltfullinu 6. [:h“ ran,

s 2s desenibed,

e is . N -
ge is our Standard pattern with compensating ~crew eseribed,
The milled head

ge 1 . 14
ge of horizontal movement has been increased to L}

tyy i‘“llmr e 1()!‘11()[“,‘1 . .
Macheq b At any point‘m-":g“‘)“ 1s stationary, and the plates so arranged that the ¢ ,nfu’un‘r‘lm
Y Vulegns. s * tray S A Lo ocerine ol cbomte
The g Ueaniziny e travel. The surface of the stage has 4 1R 0¥ L cbo
e B
: ubst
| age has
1y 0 45 rackw . | M1 hends are
W, i§ in l:hbmh sides tl; k\t\ork to focus and screws to centre. Lhe controlling milled beads AL
. 0 o | " Sk i : ) e § , Caece of the
I} ¢ same Plane l .ll hmb' The bearing, machined in the solid extension et ‘
::”’"Jlr} ine a4 as the fine adjustment bearing.
Lgy, :I :t* b dy l“su‘nent is of ¢ hor ¢ the milled head
€ i), OUe three hung yur horizontal lever pattern, OQue revolubiol 08 2 t ‘
€ shun o 1 . 1 Vo 1o one-lundred 0ot
© hej tead, thy, "An‘hh of an inch. The action is sepsitive 10 08¢ N Obiective
) g H o \ 4 hto 100 (4] LAV G
'ght ls I giVing a motion of one thirty-thousandth o w0 el
-y 5 1“([‘(‘

ey }
las
Plane and concave mirrors.
oo TEW Y

dre U[ l{ i
\l‘b ‘\tJULi l 3 } o e colipensalit
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EDINBURGH STUDENT'S ST

EDINBURGH STUDENT’S MICROSCOPE
STAND “H”
As supplied to H.M. Navy.

A detailed description of the * H ™ Model of the Edinburgh Student’s Series appears on page 69

Code Word.

Manum
Mapoy

Maple

Maran

Marb

Manil

Marme

Marcl.
Marla
Marge

Mnr‘h(
Mary

No. PRICES
17001 H ™ Microscope, Stand only, as figured on page 71
17002 Mahogany Case

COMPLETE SETS
*“ H ™ Microscope Stand as described. Mahogany case :—
Evepiece 1—at choice— x 5. x 6. x8, x10,
Objectives, Parachromatic § in. (16 mm.) N.A, 0-28.
. Semi-Apochromatic  in. (4 mm.) N.A. 0:70

17004  “ H ~ Microscope Stand as described. Mahogany case :—

Evepieces 2—at choice— x5, x6, x8, x10.

Objectives, Parachromatic § in. (16 mm.) N.A. 0-28.

& Semi- —\pochromatlc +in. (4 mm.) N.A. 0-70.
Abbe Illuminator fullv mounted \ AL 1-20.
Double Nosepiece ...

17003

17005  “ H ™ Microscope Stand equlpped as fore«romrr Set 17004 lmt
with triple instead of double Nosepiece and with * Versalic "

L in. 01l Immersion Objective N.A. 1-28
With Holoscopic Objectives—

17006 < H 7 Microscope Stand as de<cr1bed Mahogany case :—
Evepieces 2—at choice— x 7, x 10, x 14, x 20 Holoscopic.
Objectives. Holoscopic 16 mm. (% in.) N.A. 0-45.

- - 4 mm. (} in.) N.A. 0-95.

» 2 mm. (],m)I\A 1:37 oil imm.
T nple Nosepiece.

Condenser.  Parachromatic N.A. 1-0. Achro-Apl fully
mounted
For General and Amateurs’ Use—

17007 H 7 Microscope Stand as described. Mahogany case :—
Fvepieces 2—at choice— » 5, »x 6, x 8, = 10.

ULJHH\H Parachromatic 2 in. 7~1, in. (lb mm.) N.A. 0-28.

Semi-Apochromatic } in. (4 mm.) N.A. 0 70.
Universal Condenser fully mounted. Box of d.g. stops.
Stand Condenser. Stage Forceps. Live Cage...

EXTRAS

17008 Sliding Bar 10 Mechanical Stage

17009

o 1 mm.
Division to Stage Movements, reading by verniers to ;!
170010

Universal Condenser in Substage Iris Mount No. 12603 in
place of Abbe Illuminator ’ .

Autachable Rackwork Drawtube

3L i, Udlity " Oil lmmersion Ulm(tnt‘

e lic ™
'] !u- can be supplied in Set 17005 inste ad of ll" Versa
" an. at s reduction of

For Binocular bodies for the above Microscope, see pages 105-107-

For Researcl 1y e substage and slides, sec page 43.

170011
170012

tage
NoTi.— A plan stage, chonite covered, may be substituted {or the mee h‘lulldl N ‘k‘

\,\ \\ ‘\i\U\ & SONS, LTD. | S

[ S———

a! u reduction o cost of
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The general construction of this Micescope is idﬂ}ti(al with 1L
Edinburglrl Student’s Model, and it is of the same proportions
by means of our vertical lever, working {rom both sides of tl

Code Word.
Marud
Marit

Marjo

Marke

Marqu

Marso

Marre
Mlﬂ‘uu
M.’u al

Marv!

[-\\ WATSON & SONS. 17077

1 RESEA R CHn

THE “RESEARCH” MICROSCOPE

at of on

I populay « 0o
- except that tle fipe nds

: ‘e adjusy .
1e limb, as deserile Justmeyy j

d on page 37,

No. PRICES .
17201 “Research ™ Microscope Stand only as illustrated .
17202 Mahogany Case for same

COMPLETE SETS

** Research ™ Microscope as described. Mahogany case :
1 Evepiece—at choice— x5, x6, ~8, x10.

Objectives, Parachromatic 2 in. (16 mm.) N,A. 0-28,

17203

. Semi-Apochromatic 1 in. (4 mm.) N.A. 0-70
17204 “ Research ™ Microscope as described. Mahogany case :—

2 Evepieces—at choice— ~ 5. x 6, x 8, x10.
Objectives. Parachromatic 2 in. (16 mm.) N.A. 0-28.

- Semi-Apochromatic } in. (4 mm.) N.A. 0-70.
Double Nosepiece.

Abbe Tlluminator N 4, 1-20 fully mounted with iris, ete.

17205 " Research ™ Microscope as deseribed and equipped as Set
17204 with triple in lieu of double Nosepiece. ** Versalic”
i in. oil imm. Objective N.A. 1-28
For Research, Photomicrography, etc.
17206 * Research ™ Microscope as described. Mahogany case :(—
2 Holoscopic Evepieces —at choice— x 7, x 10, x 14, x 20.
Objectives, Holoscopic # in. (16 mm.) N.A. 0-45.
% {in. (4 mm.) N.A. 0-95.
= v in. (2 mm.) N.A. 1-37 oil imm. red
Yarachromatic Apl.-Achro. Condenser N.A. 1-0 fully mounted.
T!’ipl(‘ N(Jht‘pit‘l‘(‘ l;
17207 " Research ™ Microscope equipped as Set 17206 _blllf_ :l:)f
Apockromatic Objectives of similar focal lengths in lie
“ulu.s('npir‘ Objectives ;' 't
=908 - = . i as De
17208 Research Microscope and Case. completely fitted as
HA00T. for General and Amateurs’ use... .
EXTRAS
L (249 Sliding Bar 10 Mechanical Stage ) m
|~ o i . mni.
U Divisions 14 Stage movements, reading by verniers 10 1
ne01l & £
'_“ 1 ‘Hachuble Rackwork Drawtube
12012 . Llity Ol 1 ion Objective . e
1. \ unersion Objective o Versalic
Thus can pe supplied in Set 17205 instead of the = Versi
- e 4t reduction of
Binocular

. -107.
Bodies for ¢he above Instrument, see pages 105

N

A W




THE “RESEARCH”
MICROSCOPE

Height, 11} inches.
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EDINBURGH STUDENT'S MICROS
74 COPE EXTRA

EXTRAS FOR THE

EDINBURGH STUDENT’S AND OTHER
MICROSCOPES

Ruled Glass Measuring Dise for Eyepieces for use with divisions to stage
ule 58 s A
‘hen divisions are fitted ...
Studs to stage, for use when i - .
" ¢ (These are not needed if a sliding bar is included.)
Clamping Screw to centring movement of substage
Rackwork Drawtube as described page 51

FOR ALL MICROSCOPES WITHOUT MECHANICAL STAGE

Concentric Rotating Stage in place of plain Stage, as described page 50 d(i
Divisions to circumference of stage in degrees and reading by vernier to ... :dd
Centring Screws to rotation of stage v
Sliding Bar to Stage ...

FOR ALL MODELS

. T . ‘0 N.A.), specially suitable for
Parachromatic or Universal Achromatic Condenser (1 0 N ), specially sul
i Y, N . Price with Iris Diaphragm.
Photo-Micrography, Nos. 12601 and leerB dersr:;ge’ iaphragm.

included in the
Either of these may be taken in place of the Abbe Illuminator, No. 12802 or Cléii?ym‘
sets, at the difference in price viz. and respe

d
Set of Stops for either Achromatic Condenser or Abbe Illuminator, for dar].(-.groux.l“
and oblique light. in brass box . .
Disc of Blue or Yellgw Glass, for Abbe Illuminator, each
1 in. Parachromatic Objective, giving very flat field
2 in. Parachromatic Objective
Stage Micrometer. Joand |l mm....
Micrometer, to drop into Eyepiece ...
Eyepieces, No. 1,9, 3 o 4,
Polariscope, fitted with Selenite
Camers Lucida, Beale' .
Stand Condenser, medium sjze
Triple Nosepiece, new dus
Double Nosepiece
Milled Head of Fine Adjustmen divided to |} ths (instead of ;,ths) e"”“] L th in.
/.th in, (3 mm.) Oil Immersjqp, Holoscopic ™ Series 1-37 in place of t le'_'."
128 included wigh, the Sets ** for Bacteriology,” extra

cach ; Nos. 5 and 6, each

t-proof pattern ...

BELL-GLASS COVERS

, " Service " apd * Bactil ” Microscopes
wWith ebonigeq base .,

For Ldjnburgh Student’s *
Ditve.

RSt
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WATSON MICROSCOPE

THE 75

MECHANICAL STAGES

WATSON’S STANDARD MECHANICAL STAGE

Fic. 18. Surface view of the Watson Standard Stage showing sliding-bar

scales and verniers, and method of fitting stationary milled head.

(and fue mechanical stages of the English pattern, in which the object is carried in two directions
no . . . -
that *slid upon the surface of the stage) are so superior for delicate and high-power observations
0 one w . i R Fl
of th, ho has used one will be content with the other kind. Such a mechanical stage is part

€ Mic . . . L.
is m foscope stand, and cannot be added as required. The preasion with which the object
oved acrogg the

acey field of view in two directions is dependent upon metal slides and bearings
rate]y muchined

tontrolleq by rack and-ﬁ?;ed at right angles to the optic axis. Tl.1e movemen‘ts of-t?ers:;ic; ::
“ontal, Ty, bear: and pinion for the vertical direction and by a tou:-tvhread screw : e
80)<80 mm, am;ll‘lgs have special adjustments for wear. The sizel of the upper PT; ;;uwe olf
m.o"@lllent, l‘ in N .ﬂmple, as the slide is not moved over but mﬂ% the Plﬂlf-v 1 :d “i:hout
fturbap g, of . verhc_al’ 1} in, horizontal, enables a surface of that size to be explor
the Objective or Substage Condenser.

The
great necial cause for the
fay “nd many advantages of this type of mechanical stage are special cau

our enj, o apes are the
hdi“bllrgljl 3:;1}3: the W These Microscopes are

atson Microscopes to which it is fitted.
k]

Research, « Roval,” Grand Model * Van Heurck.”

o
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MECHANICA STAq

WATSON'’S
STANDARD MECHANICAL STAGE

|
i
'

c <

Fre, 18 Cormer view of Standard Stage to show system of springing.

The Stage surface ix in full view. Fiz. 18. and the manner in which the movements are effected
will be plainh seen.

el to the Stage is made by the rotation of the stationary

1t doex not move with the traversing plates of the Stage. The plate E is
the long screw operated }\_\' the mi

lled Liead F, and the screw is supported by a
slotted callar. which gives ad ‘o give the smoothest possible motion, the screw
has a ball fitting (A) which acts as a receptacle for foreign matter. The
- and is o0 attached that no internal shake takes place. C is the
ating the pressure of the pinion upon the rack in the vertical movement
of the Stage. The \ ernjers D. Fig. 18. which can be used for measuring or for * finding ™ objects,

. s . < av sliding
When verniers are supplied it is advantageous to have the sliding

The horizontal trav
milled head ¥, that =,

connected with

Justment for wear.,
in this is a groove,
httle plate B fits over the bali

adjusting serew {or regul
E > *

arc an extra, l'(l.\‘lin; 30 -,

bar. a~ illustrated, at an extra cost of 30 -,

, e 3G (Fig. 19
Phe planed fittings of he Mage have slots through which screws pass at FF and GG (Fig

S0 that any wear in the plates can be immediately

taken up,

( a rienced worker.
[he advantages of this slage are manifold, and at once occur to the exXperic need v

_ . ] o are adopted
Hhe methods used (5 the aboye Stages. which give a lifetime of working efliciency, are adol
in other mechanical stages of our Miahe,

A vanety of Mechan,, al

described 1y

. ating. elc., are
Stages of the Attachable pattern. concentric rotaung

s bist gy Pages 4750,

¢ wide &
Mechanical Stages 4, )

Made 1y

" - IEP kers a
scveral diflerent patterns so as to give wor

1 desceribed

\arious
rang: ol chicice y4- Prsssiliie l..n(l

| FTTRTA Y ol

] ‘ . ith the
and lustrated in conjunction with
. TrOSCODE.

HHE AL seveTal snstunces Stuge i» applicable 1o a diflerent ’l.\l" of Microscol

WO WATSON & SO LTD 4 {313 HIGH HOLBORN. W -C
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«poYAL" 77

THE “ROYAL” MICROSCOPE
A RESEARCH MICROSCOPE OF MEDIUM SIZE

necorporates :1.11 the fine details which are so advantageous in criti

o require a Microscope of highest class, ader u;t:uim ertieal noik
he advantages which have gained so high a rIe atat; Ulipot too;.l“,rge
81, but in a more compact form and at a [l)ower"i'zztm the ™ Van

nis Mic el
This Microscop®

is intended for those wh
o and in effect provides t
Microscope, §€€ page
aced vertical and racked down, is 12 in.

ant
in size an

Heurck "
The height, when pl

ot is sho
The Body is of large size—40 o diameter, of unit construction. is Py
mechanical and sliding draw tubes. giving an avai?:};il: f;:id m;h both

length from 140 mm. to 270 mm. z ze of tuber

The Mechanical with inner sliding draw tube, as described page 51, is incorporated. Tt
Drawaibe carries eyepieces 1:27 in. diameter, but, if so desired. can be supplied to carry
es of the Student’s or Continental size. d o carry

The tripod fo d with cork and has a spread of 8} in.

eyepiec
is of our Standard pattern as described pages 75 and 76. It has a horizontal
movement of 1} in. and is covered with ebonite attached by a vulcanizing

process, It is fitted with a sliding bar.

The Limb While conforming to the general design w

these instruments are so justly famous,
ffr:ndi:};fv'(la t({lfijcoayse adjustment millt_*d head fitting and at the same time increased in thickness.
sporation ;l) eensue'r.mngs of the fine adjustment slide and of the substage are machined in one
cpaced Inge to wlﬂ?}% f}f;r?ril:(‘el?: fahg];ncment.. Cast integrally with the limb are massive widely
wilth of the stage baseplate. hanical stage is bolted. These form a support across the whole

The Mechanical
Stage

hich imparts the rigiditv for which
the limb has been lengthened to

sion for the substage. Thus when

Below ..
the stage mounting is the bearing on the limb exten
by anmy stress or fexuare and

the substage i n
18 f ] i
il ill,ﬁ,:focus.c.)cussed the object upon the stage 1s unaffected
The Axi :
Xis Joint 1 i
J is an actual ground fitting and not a sp ing fit between
collars are also emploved.

two cheeks. Bearing

mav be used conv eniently with
In the regular model it now has

out extra charge. This should

The s
Ubsta e
g has a clear focussing range of 1} inches and

low .
nd“ power condensers for photomicrography.
centring screws with fine adjustment with

co .
arse adjustment

€ specifi
{ ed whe .
n or Bt ! | : :
pl'ut et advance ip ri(:?(;l'ng' The substage fitting and slide are now a solid casting achieving 2
art can, if desired gidity and a special substage mount has been designed 1 which the oprical
of return is provided for by athing

, be hi - .
* hinged out of the optic axis. Accuracy

4 harq
e
ned steel leyer catch

‘vlod
! €rn rege;
arch r . X
Strum therefore rcc(::}mre*‘ the use of at least two and often three s¢
§ 0o-g ‘L. The (‘Omf‘ul:mend. the inclusion of the Research substa
Xlal condensers r and increased efficiency resulting from the use
S cannot be too greatly stressed .
just L , ' . .
ment is by diagonal rack and pinion, 4 descril

B

an b 'k M
leurck ™ Microscope, on page 82.

parate substage condensers,

ge when
of this apparatus Wi

in
it ordenng tms
th

hedd padt 3o, and o con-

e C

. oa

ctiy with lrhse A\d
L‘ LY 7

The Fine Aditls

lt tment |-
"lit;,}[ will thus | t is our standard lever patteru.

e f ¢ see . ‘ . et it
mtt‘un..\;:r those whg :') th_.\t the many special features combined in this Microscopt .(i‘u” L |
; . ey P cquare ¢ : N . ) be found o respuad 10
ary dnpe Julre an instr h Tl kot alas ¢ will be t
{ h'u]“'l\ Her o lllt,‘ B . 1strument of the highest class. [t wil ) e wer worker,
tude, ? tose oy, exuacting demands of the ["\“L““m_rw“Pm_r \nd researchepe
b e N } n o s and
. (LN I m l“-'u work demands the use in combination ol \mmersion { brectiyes aIn

(S any ¢ k hinat 4 A pehaowr

. an "."“Ll,\-“ ‘ouveniences ensure that theoretie N resolution = \brained with ail TVpes

‘e Sers, v . thy U ‘ L onst
..J_tu[ It lUhq‘““\ll L ) ll 15 Ill\"l‘lk‘bl(' i the lLibuoratory. for w e it rrong cot \he
N Slage e purposes 0L R
a ““"U[p i3 l"—’" are V'*[J('t'l.l“.\ advantageous, W hile tor the? wned il
dased, )
W
I

) ‘ \ Vel
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Code Word.

Mesho
Metag

Meta
Metam

Meteo

Mileg
Metaz
Metax

Metre

Miado

Midat

Midg

\]lllu:_

Mll'.h

No.

17801
17802

17803

17804

17805

17806
17807
17808

17800

178010

178011

178012

78013

o ROYALII

“ROYAL” MICROSCOPE

PRICES

Roval Microscope, stand only, as described
Mahogany Cabinet, hand dovetailed, to contain Mlvrosmpe and
apparatus ... )
Mahogany Cabinet. hand dn\‘ctailed. to ('ontain Micro:copo

apparatus and binocular body X :
Mahogany Cabinet. hand dovetailed, du:tproof cupbonrd door, appara-
tus drawer

Bell-Glass Shade T'bnmcod and Vel\ et Cm (-rod Base
EXTRAS

Adapter to carry Evepieces of Continental size ...

and

Research Substage with 2 condenser slides in place of compound substage

Interchangeable high- pm\er Binocular Body with 1 pr. Student size
F\cpleceﬁ ..

COMPLETE SETS consisting of :
ROYAL MICROSCOPE, as described, with ! Mahogany Case. Outfit

accompanying Microscope.
Evepieces. best capped 2 (x 6, » 8. x10).
Objectives. Parachromatic 2 in. N.A. 0-28,
Semi-Apochromatic } in. N.A. 0-70.
( nnden=er Abbe N.A. 1-20 fully mounted

Evepieces, best capped 2 (x5, x6. x10),
Objectives. Parachromatic # in. N.A. 0-28.
\mn Apochromatic { in. N. A 0-70
* Versalic 7 Oil Immer:lou 7 in. N.A. 1-28.
(0nden~or Abbe N.A. 1-20 fully mounted.
Tripie Nosepiece with tangential centring screws.
Colour Filters .

FOR RESEARCH

Evepieces, Holoscopic, best capped 2 (x 7, x 10, x 14, x20)
Objectives, Holoscopic. 16 mm. N A. 0-45.

4 mm. N.A. 0-95. d.
‘nlultnﬂ‘r Univ (r\.i] Apl.-Achromatic N.A. 1-0 fully mounte
Triple Nosepicce

' ’ g fective
As above but with dddlllnll uf Holo-(opn 2 mm. ml imm. Ob]et i

NA 137 .
()[) ective
4;- above but with Hc‘\l arch \ub-t.:;_( Funnel stop l”r 2.’ ) Para-

ng.
* Interchangeable condenser slides having independent Immunmer*"’"
chromatic condenser APJ -Achromatic N.A. 1-0 Hn[u-ull’l(
dark ground condenser

PHY
FOR ADVANCED RESEARCH & moromcnoaRA

1o
ustment
Roval Microse ‘ope as described with the addition of fine ad)

Su Listage, m ahiogany case, ;
by Y epieees, “ultmu;u best td})'l(d pattern 3( 0.
Objectives, “um-tujuu 1 i, (37 mm.). c
Apuchromat;, 16 mm. N_A. 0-30. 8 mm. N.A. 000 1-37.

s Al
4 man. N A, 0-85. 2 . ol . A\

a0)
7. <10, ~ 1470

'luudmjm Nosep

e

Rencarel, Substage with § condenser slides.
Y unuel Sop fur Objectiv e Colour Filvers

(
Ghbensers, | piversyl Apl-Achromatic NJA, 10 1 _
| ) E -
llu]u.ﬂu,nl Tmersion Achromats NA .

FRITE N dnlL ground o P
Wy, SO R
T deda il ed “shimale of 4 compleie wutfin tar Geperal M icrascef

T p
L\\ WATSON & o y “ “\»HH)R

D § ;31,; nn
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THE
« ROYAL”
MICROSCOPE

Height, 113 in.

S ’.

W !
i \-;1.[\ — - < i1 b i LHORN, W.C
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. HOYAL"

THE ROYAL OUTFIT

AN AMATEUR’S FIRST-CLASS SET
MICROSCOPE

The Roval. stand only, as described pages 77 and 79 .

High power Binocular body, interchangeable with monocular ...
Inclination unit for binocular and monocular bodies

Wenham Binocular body to interchange with monocular, see pagc 103
Research Substage with 2 substage slides add to price of microscope ...
Additional Substage slides. each with centering adjustments

Best Mahogany Cabinet

“ee

OBJECTIVES
HOIOQ(‘ODI(‘ (page 13) £ s d. oOr Apochromatic (page 11)
50 mm. a \ 16 mm. 0-30 ...
25 .. 025 ... 8 ., 065 .. i
12 .. 065 ... 4 ,, 085
1 0-95 2 ., 137
2 1-37

.. 0il Immersnon
011 Immer-lon

EYEPIECES—HOLOSCOPIC SERIES (page 19)

1 pair each. > 5 and x 7, large capped.
1 each » 10 and ~14

CONDENSERS

Macro Illuminator for low power visual and photomicrographic work .

Universal Apl-achro. N.A. 1-0 fully mounted with Iris diaphragm . .
Holoscopic Oil Immersion Apl.-achro. N.A. 1-30 fully mounted with Iris d,aphragm
Holoscopic Dark ground Oil Immersion Paraboloid, fullv mounted with Iris diaphragm

ACCESSORIES

Polarising Apparatus.
Mica-Selenite Stage,

Bull’s-Eve Condenser.

Silver Parabolic Side Reflector.
Beale’s Neutral Tint Camera Lucida,
Triple dust-proof Nosepiece.
Aluminium Reversible Compressor.
Rouwe.lel Live Box. 2263
2 Troughs. 2272 : 3 in.
Stage Torup- 2481
Micrometer. one each for E _vepiece. "'3’4
Standard Lamp. 2144,

Extra (m ers. 2264 ' doz. ...
<1 1n., tand 3 in. » 1} in.,

and Stage. 2329,
. and Case, 2147,

MOUNTING MATERIALS

Universal Dissecting Microscope. and set of 3 Aplanatic Magnifiers, see Part II.
Mounting Cabinet. 2382 .. /

Cathcart Microtome. pattern 2347

Complete Cabinet of 200 Microscopic Slides of general interest
The total may be arrived at after the se

This Set may be varied to meet individual requirements, and every assistant

. Royd
suitable selec tion Mll be afiorde d inte lldlnl pure hase rs. XII\ Uftll( Sets mne ]"d‘(l “”h lhe
Microscope on page 78 could be arranged with the above.

“lection of the objectives.

Code word with Huluu(nlm ”lpjul]\(~ Milfo.
. with Apochromatic Objectives  Milia,

— 2 -’j
| W.WATSON & SONS. LTD. 7, 313 m( 1| 11()1 '5()|.$ b

-
A
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VAN HEURCK 81

THE VAN HEURCK MICROSCOpE

For Research and Genera| Purposes,

Grand Model. The most completely fitted Microscope extant, and of handsome proportions
and build throughout.

Can be supplied with tripod or horseshoe foot at choice.

The Van Heurck is the most completely-fitted model manufactured. and represents all that
is most modern in microscope design and manufacture; it is hand made throughout and embodies
that * craftsmanship ** for which the British workman has always been famous; Watson micro-
scope makers take a pride in these instruments. Their finish gives that sense of satisfaction which
is never felt to quite the same extent in other productions,

The aim in its construction has been to present, in the most efficient form possible, mechanical
movements of complete and comprehensive description, in a design of maximum rigidity. and to
complete m'n:y ]featjlre.in the most up-to-date manner. We can assert unhesitatixgly th:l%dt'htf
and comfory ;[;]";hl'Ch 1s.aﬁ'orded 1n working enables the finest reisultE to Pe secured with a r.ﬂpl- 1;}.
leading microchm' 'S unique. Tt has brought the most gratifying testimony from many of ! e
Pists of the day, and this, coupled with the fact that the Van Heurck i< now nsed

Yy anpy S

: of ) . .

per{ Y of the foremost workers in everv branch of research, is a sufficient guarantee of the
ection attained ’ ’

hen firgy ; :
st . .- . ever sine
: ‘ftroduced it was the most complete and efficient model of its time. and ever since

0 every ; . lenc d abilitv
% eXtraey ¢ ¥ Improvement and every feature which makes for enduring efficiency an :

he y . . p
ttermost from the optical equipment has been included in this model.

, Omicrg . ] P
(elleu(-e a accgraph}’, ESpE(:lally with high powers of large aperture, demands a w nrkm_hv N
i u : © s ic
Emlcms"(‘po cay lelcy of the highest grade in every part—it is, in fact, the severest te :‘rn g te
: an b e of failure hav
Ny ' ¢put. Iy the construction of this Instrument the usual causes of tarure 4

Ne 1y
Ilﬂ[ed . o . gl R
Phy - It . ioh is requisite for high-power
wo i(lgraphy and y) il at once be recognised that the precision which is requisite tor

tker, ¢ v

; : 1
. lich . . . . ) » ordinary visua
ks, Or it €nah) }c}l 'S provided in this Instrument, is of immense value to the “h» T aes
Q lt‘lni' es liﬂl N R . e Tll"i“ﬂ 1= resedr .
obiyg 11y, does i lto Secure the fullest and most effective means of cond laced on the results
. apply . . . . ¢ placed © )

€m} ang to “,DI Yo l"‘bOraltur_\ work. in which reliance has to b“ ! pe will be found

. Se w ar . . . . 1S “TOsCL '

€ ¢ Who are doing original and accurate work, this micre

A% ('u“"?llic

I} ee for rendering such work more easy and exact.
g Vi\n l[ (=4
Curelk . . etion.
<k 15 in lact, the last word in modern microscope coustruchied
A
LV ety
ON .. A JORN, W.C. ]
N & Gy — ) : . . YLBORN, .
. & .\0}:\‘ LT, b 313 HIGH HC
rtrning oo, ] ” L
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VAN HEURCK

VAN HEURCK MICROSCOPE—Continued

The general construction of this intrument merits special consideration,

The Coarse

is effected by Watson’s diagonal rack and pinion, and has sufficient range for
Adjustment

a 4-inch Objective. The pressure of the pinion on the rack is adjusted |
the two screws shown in the accompanying Fig. 20. N is a block of amiy
friction metal which supports the pinion shaft on each side, and it is on this supporting block

that two adjusting screws act, one of which. M, is shown in Fig. 20. The most sensitive relation of
pinion to rack can be established and maintained at all times. These adjusting screws are

shown
in position on the fitting plate in Fig. 2L

=T

077N
@ I
<
= p—

sty

Fic. 20. Sectional View
of adjustable fittings of
rack and pinion.

Fic. 21.

View of fitting plate of coarse adjustment.

The Fine

- . : , the
is our Standard lever form, but, being made with a very long lever
Adjustment

motion imparted is very slow and precise.
- . i 3e_ = . r down,
The milled head is divided to hundredths, and one revolution moves the body, up On of the
the thirteenth of 2 millimetre. The adjustment is sensitive to the hundredth of a tur

1 [ oth of an
milled head. which would give the one thirteen-hundredth of a millimetre, or the 1/3330
inch of motion.

, the other
The Body is provided with two Drawtubes, one actuated by Rackwork and

o is that
e aving these 1%
sliding inside it. as figured above. The advantage of hdvmgb obtained t0
) . . an be .
the body can be made very short, or extremely long. Thus sufficient latitude can st them for
- . - - ~ . H 4A - & d u
use Objectives corrected for either English or Continental tube-lengths, and to ad)

: jllimetre$
\ S . in u“llll
thichness of cover f.Ilu.rr L} variation of Lubc»lcugth; both drawlubv:‘ are engrav ed
1o show tube-length.

Ob-
of

. oy Photographi¢
The lower end of the drawtube has the universal screw for low-power Photof 4] size
yl-he usual ®

jectives. the Apertometer. ete.. and the nosepiece is removable by unscrewing.

aller
/ smﬂl
[ ; - . . - . e 3 fome yut any
Exepece-fitting is the Royal Microscopical Society's gauge, 127 in. diameter, }

size can be emploved, and larger sizes can be had specially to order.

p

- - w—
W, WATSON & SONS, LTD.
Lr |

\

’_”\’-"‘”"w.jf;;_j

N
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/aN HEURCK o

vAN HEURCK MICROSCOPE—Continyed

Mounted upon a wide supported bracket the utmost rigidity of sy
secured. Concentric rotation is provided, there is a large rect‘angulm- central
and the plates are as thin as is compatible with rigidity, In this type the top plate and
gperturt: @ across the optic axis as a complete unit, Above all a large clear s-urfacep'p ‘ﬂ' :lln
vement of specimens with the fingers, and a sliding bar is M o torded

The Stage: pport is

pecimen move

+ the free mo . : : provided to support the
ﬁi}ject when desired. Any special arrangement for holding specimens, other than the usyal sliding
. sual s

nd springs, can be supplied to order, if required. Compensating adjustments are fitted to all

bar a
movements.

The Substage is of specially

substantial con-
struction ; it has rectangular
screw adjustments to centre,
very fine rackwork to focus, and
is arranged to swing out of the
optical axis. A Fine Adjust-
ment is included with the
Grand Model instrument. It
may be either of two patterns :
(1) to work from above the
Stage surface by the method
shown in Fig. 22 and in position
on the Instrument on page 87,
or (2) by means of a vertical
lever worked by a milled head,
mounted parallel with and just
above the rackwork milled head

A e

SIVE Vigw, Frc. 29 ) of the Substage, as shown (F)-on

chi:e Adjustment o4 o Froxt View. the Roval Instrument: on p. ..9.
e vorking from u:t":e‘f;f‘}s“b““ge of the Van Heurck Micro- The former method of mounting

'S removed 1o sl:un\iezgg iﬁ?’iﬁ}uc{ﬂf’ns“b“"g“ . entails a slight extra charze

ne Ad;
0 Justn is . i
indms‘?rs of wide "Mt s essential for highest power Research work with modern Immersion
Sturh; a . i
Mtbing 1) fi berture and precise focus. Slight alterations to focus can be effected without

lm of o;
of oil i
Spec N . . .
> SPecimen or setting up vibration,

A sPEcia|
fturg,

The : ' th
ax TV . .. ) stes e
maximum stablhty 18 unpurtt‘d n an ongmnl manner. Instead of

varj . . - i the
;hmus parts being merely screwed together, they are fitted one into ¢
o _ \ ¢ o .\ piece 0

I thus rendering the structure as solid as though it were one pIece @

'€ Sepey, t “een from the g the stage. instead
0 the frop, of t
L on the

V)

accompanying figure, the Bracket CC carmyit

he limb, as is customary, is made in one solid ¢

R 1'It D . A . o t the pi{lur. The
di blate and eolne rio » joint at the tep 0
. U0 the Stag ) going right into the jot oes through

. s D
Al ge Bracket D, held firmly by serews, and the joint bolt B ¢

and Syaoa - s if they
'€ Stre tage Bracket making the Limb, Stage, and Substage 83 if they e
i tugth N Optical Beuch system

hich J«'pvnd on

asting, taking the

were

and free . . . :
d freedom from spring obtained by this

Coustructioy

¢
TOse
‘Ulll .( tm“l,v
"
ll\i -
Jou
llllg l“‘p’,l‘l}u-

f Cnscopes W
, aud ;lllll\_‘:t‘lh(‘l‘ supertor to mieroscope

v of their parts,

113 HIGH HOLBORN. W.C- ]




84 VAN HEUHQK

VAN HEURCK MICROSCOPE—Continued

The Foot. The original Foot for this

Instrument was of the Con.
tinental form, but the Tripod has met with
so much favour and is so strongly recom.
mended by most of the leading Micro.-
scopists, that it has entirely superseded it.
At the points of contact with the table the
foot is provided with cork pads, to further
reduce vibration, while preventing the In-

strument from slipping and the table from
being scratched.

The stand is perfectly steady in any
position, and the joint has a steel clamping
bar, to fix it at any desired angle.

View of the method of fitting the Stage and Limb All the fittines are of the universal
in the Van Heurck Microscope. ]

A—Limb. CC and D- Stage Bracket. (RLI.S.) size.

e trery
The foor of the Van Hearch Micruscope erhoe pa

. either Model, may be of the bors
#s bere dllustruted Ihe

price ir the sume as with the tripod.

W. WATSON & SONS. L1D 3

2

Y
2,
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yan HEURCK

Cole Word.
onad

No.

1850

Monke 1850

Monom 1850

Month 1850

Moody

85
EXTRAS FOR THE GRAND MODEL
VAN HEURCK MICROSCOPE
‘P!llfr;
1 Centring Screws to Stage, and Clamp Serews to fix Stage when o
centred &

2 Rackwork rotation to Stage, with means of th

rowing pinion
in and out of gear :

3 Circumference of Stage divided to degrees, reading by verniers
to five minutes :

4 Divisions to movements of Stage, reading by verniers to one-
tenth of a millimetre

18505 Plate to fit in dovetailed grooves to cover surface of Stace, for

rough work

T0 THE SUBSTAGE

Moral 18506 Rackwork rotation to Substage ...
Morho 18507 Substage mounted on bar, sliding in extra dovetailed fittings,
so that the Substage may be set in any desired position, irre-
spective of the rackwork, which operates independently, thus
allowing the use of every variety of Substage apparatus. With
clamp screw
Research Substage with incorporated Iris diaphragm dove-
tailed slides to receive condenser changer slides, with 2 con-
denser slides screwed to receive any size condensers and with
centring adjus sli .
BoDlES g adjustment to each slide .
Malrlm -
S 185 . . . .
08 .Interchangeable High Power prism Binocular Body with
nterpupillary adjustment and adjustment for differences in
Magbu 18509 sight hetween the two eyes (see p. 105)
]ggerchangeable Wenham Binocular Body with rackwork
Maghy 18501 ad)ustment to draw-tubes (see p. 103)
C Inclination Unjt (page 107) for use in combination with both
AB| monocular and binocular bodies
)
Mg
“rog 183
830
N 1 : .
orph 185019 Mahogany Cabinet to contain Instrument and Apparatus
Vg ?g"‘hogﬂﬂy Cabinet, superior construction, with cupboard door
¢ 185[)13 \ exclude dust, and drawers to contain apparatus -
! [ . . . i 3
nal.logd_ny Cabinet, with cupboard door to exclude dust. and
Moy, \aving fitted inside a flat mahogany case to contain apparatis.
18501 B “‘<1lld501uc design and best construction k
ell- < i . T 7 res
\ M Glass Cover on polished ebonised base, for Van Heur
it l‘(;‘ ’ lhe B(- (‘l » lcrOSCOPe h
s Glace - o
»ang Hass Coy o . s w will e clurged
k,r N [llu risk of h:-:rl\bdb to be pil('k(‘d St‘p;l[‘ilt(’l\', the K‘Xp(‘n»‘(‘ of S0 dnm, W
\ ISt g i raRage in transit must be borne by the purchaser.
: Celives I
[ s &S, Evepieces ards
r" sisy gg"suun . » By epreces, Condensers, etc., see page L1 onw ards. "
e, Tt or 3y 1 ormes @la
g U g O A copg)a . a yre at all tmes S0
L“‘m.(_lh ]us‘lld“st? intey -pl“t‘ high-class outfit is given on page v .“_ "t.'_ \arious classes of
iy, th-.lmners are i[; g purchasers, and to arrange special outhts m.t i.' ouly b critical
L N N S T s LI b v
the Vted to examine our models before purchasing, &

Perige .
ority . ot
LY of our istruments can be tully .lppl‘c‘ul‘\[(tl-

- "".‘(‘:‘T
303 HIGH HOLBORN. WC |
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n VAN HEupg,

VAN HEURCK GRAND MODEL MICROSCOPE

This Model has been altered in several respects in order that the demang for a 1o
Mechanical Stage movement with complete rotation at any position may be mey .nf_i‘lr[:ngn of
now has 2 inches of horizontal traverse and is fitted with movable object clips ﬂn-d . 1e stage
spring bar clips. 1t will be readily seen that the shape of the limb gives great fn_“dnt;::lci\'nlxle.
ctage surface. and incidentally acts as a convenient handle. 0 the

It is especially recommended to those who require a full-sized instrument of highest grade
the most eritical work. or

SPECIFICATION

The height of the stand. when placed vertically and racked down, is 14 in, The height
optical centre. when the stand is horizontal. is 10 in, -

The tripod ix shod with cork and has a spread of 97 in.

The stage 1= capable of complete rotation. and has a range of 2 in. in the horizontal and about
11 in. in the vertical directions.  The milled heads work on one centre, and, if desired, can both
be rotated simultaneonsly. imparting a diagonal movement. The diameter of the stage is 5 in.
It has complete concentric rotation. The object is gripped by double sliding bars. Ordinary
object clips are also supplied. but are removable. The Instrument may be fitted with a less
expensive pattern of stage as quoted below. if desired.

The fine adjustment ix our Standard horizontal lever.

The compound substage is arranged 1o be turned aside from the optical axis and is fitted
with a fine adiustment.

The mirrors are plane and concave. and are 27 in. diameter,

All fitting> are of R.M.S. standard gauge.

. R . . L B P 3 <itl '|lld is
The instrument is accurately balanced and remains firm and rigid in any p_o"l"'";n;;“.or-
therefore especially recommended {or photo-micrographic, analytical, and general high-class

The construction has been detailed on pages 81 to 84.

PRICES 5
Cod: W ora No
Muils 18601  Grand Model Microscope Stand, as deseribed
. | Baady ¢ . e the
Mass: L 80AL M TosCOpe, as described above, but with stage as !llll.lll (r('m“ i
} .. N P L ! =
Roval Model. 1...\1!1:: in addition concentrice rotation th
PRESENTATION FORM
fool,
‘v‘“““" 1800, Grand \Zuur. \an Heurck _\1H'I'U-“"‘|'(“ on ] ”p“d to hix
SCrews
fitted wind centring screws Lo Stage, and clamp sere e of

: . 1 med
venired Stuge. Huchwork rotation to stage, “Ith 1 ed
= - { Stage divic

throwing pirion 1 and out of gear.  Rotation o Divisions
i : N ivisi06s
Yo degrees, reading by \erniers to five nanutes: tenth of &
t -1 e
Wovements of SMage, reading by vermers to 0N b insiae
nullietre Kackwork rotatan to A‘“l"l“:“("ss stand
throughout i bright polished lacquered brass:
aadil
I " . | e e 00
Boealre Dltngs 1o the Grand Model, sec pag
] N Nagoes
o E“""‘“"' Bolics -1 40, fo1 thie aboy o lustrument, =00 4 A
- R N oV

L—\'l WATSON & SONS 1 TD
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THE

----- GRAND MODEL
\ VAN HEURCK

MICROSCOPE

Height, 14 inches.
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COMPLETE RESEARCH OUTFIT

The Grand Model Van Heurck Microscope Stand, on Tripod foot. as illustrated,

page 87
Divisions to Stage. rmdmfr tn % nu]hmetro
Plate to cover Stage for rough work
Centring Screws to Rotation of Stage
Rackwork Rotation to Stage
Divisions to Rotation of Stage
Rescarch Substage with 2 slides fitted to carry (‘011den=ma =peuhod belm\‘
Best Mahogany Case to contain Instrument and Apparatus

s

Extra Hwh -power or Wenham Binocular Body to interchange “1th the '\louocul.a‘;.-
= OB]ECT|VES (see page 13). Watson's Holoscopic Series— £ s 4
5 mm.. 12 mm. 65 NALL 4 mm. 0-95 ..
2 mm. Oil Immersion. 1-37 N.A,
» IH 'l'n..

EYEPIECES, Hnln:mpic Series —

Magnifving powers 5. 7. 10 and 14 diameters
Extra to make pairs for Binocular. 1 each. 5 and 7 dmmeter:

If the high-power Binocular Body is specified. Evepieces
will be student size. £2 instead of £2 15 0 each.

ACCESSORIES

D ar hiv,
Parachromatic Condenser 140 N A, with Iris diaphragm and set of stops for dark
ground and oblique illumination

Abbe Made] IUumm.um (12 N.A.). No. 1;3()“’ and cet Of Qtnp~ B

Ramsden Screw Micrometer Fve piece. 2321 . Stage Mic rnmeter. 2329
Polariser. and Ang alvser, 2450

wen

llu‘ -proof Triple Nosepiece with tangential centrine screws

2 Live h‘.\.‘ 220 and 227 )

Lamy. 2144, and Case. 2147 . i
Bull's-F ve Stand Condenser., ‘..]()‘4
Set of 12 Test (“'»I!'l ts (see Object C . .

. .All.‘llu"lll‘)
Abbe Pattern Camera | ucida. 2251 )

MOUNTING APPARATUS

Pine Cabinet of Mounting Apparatus, 2382
Dissecting
Cathcart-Darlaston M

Sectyor

“es asse

Microscope with two Aplanatice M.ngmhc‘F
werotome {or | mbedding and Freezing, 2351

Razor 2354, o

“Uninversal ™

PHOTO-MICROGRAPHIC APPARATUS

Laborziorn ( Aaduer
2 lnwer 1 ranies !ll_ah' Microse ‘ope
W alsat~-Conrady ( Alde

bocussme Gluse

€ s separate |, part 3)

and supplying connecting |l.11wt~

nser on Stand “”h ( <ulnni. — ‘”,d lrl~ (lld[!]ll’dtrlll
and }lu;uin-l .

rougt, m 4LC, 10 conta und e
£1 ‘ ulam | l“ll[ I H \l sor lllllfu dt(h‘
Chicrmicals for 1) Velopiient | e i Case \
e B
ALl The LCCessure

= far Hmtu-.’\'hvlu',‘-t‘.‘ti»h_\ are inv]lldt d above

ahinets of Choice “l"rkl.\i’u]lt' Obiects (see Part 11.).

(id
e word {ur

( \nh,snlc e (,

above outfit - Mime

clhive pet
B pol pape | war be subotituted for aboyve 48

VAN HEURCK

Price,

s

\\‘,



yAN HEURCK

COMPLETE VAN HEURCK MICROSCOPE OUTFITS

GRAND MODEL VAN HEURCK MICROSCOPE
Stand as described. pages 81-87. No. 18601

Code Word No.

witel 18901 With Parachromatic Objectives.

Two Parachromatic Objectives—} in.. -30 N.A.. and choice of
1in., 2 in. or }in.

Two Evepieces, large capped pattern.

Abbe Tlluminator, No. 12802. Mahozanv Cabinet

Same as 18901, but with the additions of dust-pr

_ / ] % oof triple
Nosepiece and , in. Oil Immer=ion Objective e

Mixid 18902

18903 With Holoscopic Objectives.
Two Holoscopic Objectives—25 mm. (
Two Eyepieces, Holoscopic. capped pattern.
Universal Condenser. No. 12603.
Complete in Mahogany Cabinet ...

Mizen
1in.) and + mm. (} in.)

th the addition of 2 mm. (v 1m.) 1-37
bjective. Holoscopic =eries and dust-
complete in best Mahoeany Cabinet.

Moans 18904 Same as 18903 but wi
N.A. Oil Tmmersion O
proof triple Nosepiece.
with drawers for apparatus

Mobil 18905 With Apochromatic Objectives.
Two Apochromatic Objectives. 16 mm.
Two Evepieces. Holoscopic capped pattern.
Universal Condenser. No. 12603.
Complete in Mahogany Cabinet ...

2 in.) and 4 mm. (} 1.

ih

Mocke 18906 Same as 18903, but with the addition of 2 mm. (i 1B.)

Immersion. _\[\Ul'hrulll‘.ltit‘ series. :ili-rprvmf triple \_-=~7-1-;r----:
0il Immersion Holoscopic Condenser. to replace toe { niversd
Condenser. complete in best Mahogany Cabinet

for apparatus

with drawers

Model 18907 For Amateurs' Use.

Binocular and Monocular bodies to interchange. i
Five “"l"“"“}'i" Ubjm'li\v- =5 mm.., o0 mme. =0 min.,
12 mm.. ‘653 M.\, bomi.
l‘[lihnrupl.' ch-plruw | par, -
Universal Condenser,
oblique illumination.

Bu“-vlf‘,\(' ‘l.ilnl Condens«r, Mol
Hnu--.-[;-‘['. Live Cage, 2203, pad ompres=orf, -

Stage For (SN 2 Az

ne oniy
with set ol sfups [ dars SFeiiEses

cansy | abnet

Complete in best Mahoz

be v At

a _
bove sSels are suggestive ind tiay
Fost

. sue e
b as Divisions to movements ol

1L

e

at the pes .
1€ respective prives given o pe
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50 ULTRA-VIOLET Liany

ULTRA-VIOLET LIGHT (INVISIBLE RADIATIONS)
AND DARK GROUND ILLUMINATION

PHOTO-MICROGRAPHY WITH ULTRA-VIOLET LIGHT.

In ** Practical Microscopy,” by Dr. Shillington Scales, published in 1909, appears a very
concise description of the apparatus necessary, and we extract from it some of the important

points and difficulties which are associated with the work :—

** The resolving power of a lens depends upon its aperture, and with cedar oil as an immersion
medium we are limited to an N.A. of about 1-4, An immersion lens has been constructed for use
with monobromide of naphthalene which has an N.A. of about 1-6, and proportionately greater
resolving power. but this medium is. unfortunately, unsuitable for mounting most objects, so that
this lens has not come into general use. But we can increase the resolution in two other ways—
either by increasing the refractive index of the mounting medium, and so shortening the wave-
length of light. or by using light of shorter wave-length. White light is known to be made up of
rave of different wave-lengths and refrangibility, those at the violet end of the spectrum being
much shorter than those at the red end. Monochromatic light, selected by means of a prism or
screen. and taken from the blue. or. still better, the violet end of the spectrum, will consequently
give us greater resolution than ordinary white light, which combines so many rays of longer
wave-length. This is taken advantage of in photo-micrography, and the result is a very deﬁm't'e
increase in resolution—sav. of the markings of a difficult diatom. Unfortunately, the eye itself is
but little sensitive to such rays, so that it is not easy to see the object directly, or to focus it.
though such light has high actinic value. Dr. Kghler, of Jena, has, however, experlmenmd with
ultra-violet ravs of a still shorter wave- length—2754p.—which have even greater power of xeat-
lution. but are. of course, invisible, and has lenses made of crystal and fused quartz co
for this wave-length, whick. as monochromatic light is used, have the incidental advant

. tro
ueeding correction only for spherical, and not for chromatic aberration. The N.A. of the s d
18 use

rrected
age 0f
Dged

- . , v ler
system i 125, which gives g !'(‘sul\ll]{_ power, as compared with an imaginary ordinar) “ The
. , 1 . 2 (
tn davlight. equivalent 1o N.A. 25, on account of the small wave- -length of the light ve ked
. ; . WOTK
hght atself is obtained from g4 2 mm. spark between cadmium electrodes of a Leyden jar, g
} 1 1 - iri taphris
with aninduction machine, and light of the required wavelength is “f‘])d”‘wd biEan e il
AR passed through & condenser made of quartz,
. and
Lart 1 y focus ab
But the human eye, 4, lus just been stated. cannot see these rays, and so cannot i
o . in
rdjust them.  Therefore 1), Kohler hae devised what may be called an artificial €3¢ ls0 of
- e als
words, be canstruets whyg corresponds to the lens of the eve i.e.. an Eyepiece. mad o
s \ 8oy B, { rayMe
o 1 @ & ’\l(}lil ‘
quartz, and & relns or screen mud, of fluorescent elass, which I’('.\['U“‘l-‘ to the ultra
v o \ (
i S % /, v
WM ATSON & 80 ‘ / f R
SONS, LTD vy 313 Hl(;li HUj “"
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yLTRA-VIOLET LIGHT ot

ULTRA-VIOLET LIGHT, Etc.—Continued

The image on the screen is examined visually by means of an ordinary pocket magnifying—* lens,’
in which case Dr. Kohler has found magnesium light, having a wave-length of 280,:.., more suit-
Jble than cadmium light. This lens, impervious to the injurious ultra-violet rays, lengthens
them, and §0 renders them visible for rough examination and focussing. A photograph is then
taken, showing the finer detail. It is to be noted that these quartz lenses can only be used with
light of the wave-length for which they are constructed, that an immersion medium of suitable
refractive index (made of glycerine and water in proportions calculated to give such a definite
refractive index) must be used, and that the cover-glasses and slides must also he made of fused
quartz, or the latter can be made of ultra-violet permeable glass.”

For comparative purposes it must be stated that Objectives composed of quartz lenses
having numerical apertures respectively of -35 and -85 would give, if illuminated by ultra-violet

light as already described, relative apertures of +70 and 17 respectively.

It has to be remembered that this work is limited to photography only, that it requires a
number of special lenses, mountings and fittings generally for the exclusive purpose, and con-
sideration would have to be given to any value which might attach to its use before a purchase
were embarked upon.

An estimate of the cost of an outfit is shown on a succeeding page.

It must not be overlooked that Mr. Barnard savs in his contribution to the * Lancet ™ on the
subject that ** Focussing by means of the fluorescent image is both difficult and dangerous owing
to the action of ultra-violet light on living organisms. Changes can be set up which might be
regarded as normal appearances in the organisms. The actual exposure. therefore. of any matenal
to ultra-violet must be the shortest possible, There is no reason to regard the action on living
CrEanisms as a trigger action, a certain time factor is involved. but precautions must be observed
10 ensure that no change due to the light itself is set up.”

DARK GROUND ILLUMINATION.

0f much

; ) al .o
whicl greater practicz! value is the dark ground illuminator. and espeaals that pattern
ch ¢

ston ¢ an be used with any Oil Tmmersion Objective utilising its full aperture without 4 funnel
0P in the Objec
Ordingry g3 in
relllarks‘-i

obtaipe

: \ p . ) hickness of ar
tive to reduce its efficiency, and which is effective through the thickness ol an

by 1 in. slip.  Such is the Nelson Cassegrain of Watson's make., Mr. Barnard
In the light of recent experiments it is, in fact, cleas that full resolving power s
Weap ‘t‘l e certainly by an efhicient dark sround illuminstion method than by .u‘n. ,»um:
“ppr.‘jv .-md this undoubtedly is true, The ellects obtained by its meuns are -:‘- \\nh‘*L\ ind
- Clatively knowy that full details are not necessary.  [Uis nuw iade i a new form f quartz

Or .
u|lr.‘.l-\lulnl li:hl__

3 —
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ULTRA-
92 A-VIOLET Ligyy

ESSENTIALS FOR
ULTRA-VIOLET LIGHT WORK
(INVISIBLE RADIATIONS)

Useful for Photographic Purposes only.

6. Quartz Slips and Covers,

1. Source of Light.

2. Quartz Condenser. 7. Special Fluorescent Screen.
3. Quartz Substage Condenser. 8. Camera.

4. Microscope. 9. Bench.

5. Quartz Objectives and Eyepieces.

1. Source of Light. The two best illuminants are (a) The Mercury Vapour Lamp
and (b) Arc Lamp with Tungsten Cored Carbons. A suitable enclosing house is needed

for the Arc Lamp.

Code Word.  No. PRICES £ s d
Sealx 19201 Mercury Vapour Lamp with Quartz Condensing Lens, Iris
Diaphragm and Light Modifier Holder, complete with wire
plug. ete.. on special saddle

Arc Lamp with Tungsten Cored Carbons and enclosing house,
Lamp mounted to interchange on saddle with Mercury Vapour
Lamp

Quartz Condenser with Iris Diaphragm and adjustment for
height. mounted on saddle

Quartz Substage Condenser for use with Glycerine Immersion,
with Iris Diaphragm and Filter Carrier, complete ...

Quartz Dark Ground Condenser, Cassegrain type, mounted
to interchange with the Substage Condenser ...

Microscope of new design mounted upon a solid casting io-
corporating in its base an optical bench with slides carrying th_e
saddles of the illuminating system. The Microscope .itself is
mounted in a vertical position upon the casting which _21150
carries the Photomicrographic Camera in a position at right
angles to the Microscope. The Camera is i-plate size and
fitted with rackwork extension and special adjustments to
ensure the plate lving at right angles with the optic axis. Th",
whole design ensures complete rigidity and entire absence of
vibration ... .. .. .

Centring Substage. Mechanical Stage, and Interchﬂ‘ngﬂl.l)le
Objective Holders are fitted to the Microscope. The hae
adjustment is by lever, ensuring a positive motion while tl'n‘
design is such as to impart the slowest movement yel 02°

tained compatible with efliciency
E}'?piecer. Quartz, » 5, %7, x 10, » 14, x 20
Objectives. Quartz, »13-75 N.A.  0-256 -
%70 N.A. 1-19 |
12 pairs Quartz Slips 3 in. > 1 in. and cover glasses ...
Flourescent Sereen to fit over Eyepieces for focussing purposes
Price for the Outfit, complete . }
Druujug; and further specifie e llludt‘ to st

‘ - ations 11 ., e ariations can |l
special requirements. submitted on request.  Variatic

7313 HIGH HOLBORN: Y
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ULTRA-VIOLET LIGHT MICROSCOPY AND
DARK GROUND ILLUMINATION

Research Microscopes can be used with ultra-violet light, by the addition of certain access-
set of which is detailed below, The essentials are :—

ories, a
The Ultra-Violet Light Lamp.
Quartz Condenser.
Quartz Dark Ground Illuminator.
Quartz Slips on which the objects are mounted, and a Light Modifier.
Research Microscopes of good quality, and of modern construction, with centring screws to

Substage, and mechanical movements to Stage, are absolutely necessary, We recommend the
Horizontal type of Microscope, See page 94.

PRICES

s
“w

Code Word. No.
Scarl 1930a  Mercury Vapour Lamp, of latest construction, specially de-

signed for microscopical work, arranged to work on 100 to 150-
volt direct current, or alternatively 200 to 250-volt direct
current, complete with adjustable series resistance and holder,
fitted with Quartz Condensing Lens, having Iris Diaphragm
and Light Modifier Holder, complete, ready for use with
supplies of connecting wire, plug, etc. ...

Scald 1930b  Special Arc Lamp with 50 Tungsten Cored Carbons and en-
closing house for Arc Lamp ! e e

Scamp 1930¢  Quartz Condenser with Iris Diaphragm on stand

Scarp 1930d  Glass Screen to reduce light intensity ...

Scand 1930e  Quartz Substage Condenser for use with Glvcerine Immersion.
with Iris Diaphragm Mounting complete

Seate 1930f  Cassegrain Dark Ground Illuminator in Quartz complete with
requisite stops, fully mounted for Understage ...

Scant 1930g  Quartz Eyepieces x5, x 7, v 10, v T4 20 each

Scano 1930k Quartz Objectives ~ 1375 NA. 4130

<70 NAL M
x 67 N U

fane 19301 Quartz Slips (3 in. + 1 in)) and cover glasses for use with the
above per pair

] _ . o
‘apa 1930m  Laboratory (or other) Photo-Micrographic Lamera as per

Al o ee. with double dark shde, ete.
Part V of Catalogue of Microscopes. with Jouble dark shde, et

I he furt‘gomg are suggestive for those who wish to adapt exist
. 1(',1-0“0})),_

0
appar

. o . s anhmtted for the
Qllululmus and specthications will be subuutted for tie

Atus upon receipt of enyquiries.
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§ SPECIALISED MIOROSCOPE

THE “HORIZONTAL” MICROSCOPE

NS ]

- T

i e
I 00000 0 o

The most rigid microscope extant for Photomicrography and Projection.
This instrument is designed as a fixed horizontal Microscope of the highest class, an-aluged

for attachment to a photographic bench. The base. which is a solid meta! one, has four C;E]nl:

screws. both the Body and Stage being supported on metal pillars so as to impart the maxi

of stability.  offected

The Body is of extra large diameter, and is fitted with a Draw-tube. Focussing is effec
by mean- of a diagonal rackwork and pinion. . cotates

The Stage, which corresponds with the one fitted to our Van Heurck ?\chrosnmp:l;ems are
concentrically and has mechanical movements with long range of traverse. The mog’:OhjecliVe
divided. and read by verniersto '; of a millimetre. This Stageis moved to and from t
in substantial bearings by means of a rackwork and pinion.

The construction is unusual in that the Fine Adjustment moves the St
on the Body. This obviates the necessity for re-setting of the light source
minator is in use, and very exact adjustment to focus can be obtained by
that is provided. which is of the lever pattern,

instead of acting
fvgheen a Vertical Illu-
the Fine Adjustmeut

. . be
. . »ra which may
To enable focussing to be carried out on the focussing screen of the _Camtri;s ' ith the Fine
some distance from the Microscope. a Hooks Joint Handle is provided ‘s'hlt'h_getﬂsi: also supplied.
Adjustment milled head. A Bull’s-Eve Condenser for illuminating opaque objectsis

The Substage and Mirror. as shown in illustrations are extra.
PRICES
Cade Word. Ve
Baldor 19401 = Horizontal Microscope ...
3aldent 19402 Mahogany Case extra

FOR TRANSPARENT OBJECTS
Baldoso 19403 A Compound Substage with serews to centre and rackwor

y . . . : .d. at
focus. also large double mirror can be included as figure d.
exXtra cost of |

k to

an

2" Bee Part of
For p.ulu-ul.;r.- of PJI"IHITIU’P'L’r;llnhjc cameras {or nse with this inslrument. =

this (.lldlt)_‘_’h".

WOWATSON A& SONS
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THE RAMSDEN
MICROGRAPH

The need for simplified apparatus for zeneral use in
Examination of Structures by Projection,
Measurement of Structures, Crystals, etc.,

by Projection,

photographic Records of Raw Materials or

Finished Products,

cen long and increasingly felt under modern

methads of production and inspection.

Many admirably designed instruments are
n\'nﬂﬂblﬂdfﬂr this purpnsc.lbut the heavy m!lml cost,
complexity of design, difficulty of manipulation
save by a specially trnmcd.lechmcmn, provision of
extra movements and ﬁ!lm_gs necessary only for
research, operate against their general employment,

An added difficulty with the ordinary micro-
scope devices is that of indicating and exp'lalnmg
atructure to non-technical observers, but with the
kamsden Micrograph the image is prcjectcd, thus
structure may be examined and discussed in con-
junction with other observers. o

The Ramsden Micrograph, which is the out-
come of rescarch by Colonel Ramsden, and which has
been in constant use for over four years, is now
being made available for general use by manu-
facture on a quantity basis.

As will be seen from the specification, the
instrument is robust and of the simplest design ; it
will give satisfactory performance even under con-
ditions of the roughest use.

has b

METHOD OF OPERATION

~ To set up for the examination of Iransparent
objects by transmitted light.—Place the object on the
stage; switch on the light in the upper lamp-
ho!der‘. The objective being screwed into the
objective collar, focus by turning the focussing
icrew. The image should appear sharply on the
:r?‘md{]ﬂss screen in the sloping front of the body.
th U\:?tjlplj:ar examination by reflected light.—Slide
top of lthu l;lhiu'mnnu‘n- into its guide slots on the
N thee b_m ¥, taking care that it is centrally
i”u'rninalmo )ENWP- _Swnch on the current to this
and move the Ly a piece of thin paper on the stage
rods 1] e stages up and down the vertical guide
bt cla th!ipot of light is at its smallest size.
fods by the[’cl“:?“l!!!alﬂn_stnge on to the vertical guide
the object 1) bepm, screw on the right side. Place
Stage, teing o v“?n?lmlmcd face (lu\\"n\ynrds on the
very "llilllbob' (‘\nt h a small hulfz in it to support
Beins of gy Jects. Focus the object as above by
e fucussmg serew, ’

Code 1y ‘ord

No. PRICES
Makba 19501

Ramsden Micrograph with lamp-holder, zround- and plain-glass

focussing screens, lamps for transmitted light illumination, dark shde

(}-pl) lamp for label camera ... o
EXTRAS

19502 Watson-Conrady Vertical Uluminator, with lamp (for metallurgical

and opaque specimens) ... ..
050): . ; . ;
19503 Polarizer and Analyser (for erystalline structures)

Makog

\[“k‘-ld

each

lay -

\lul».l.l:ll I%_M l"-_\'t'pil'ucs. 5, nb, o8, 10

\lilk.y . L9505 Ubj\'l‘li\'vp, 2 14, ) f,u'.h
]-““"‘L 1050(. 1’ ;zf - ) B cach
S 5 - 3 e

\lilki( 19507 Condenser, Abbe pattern, w ith iris diaphraguy

Lalig 19508 “ Universal . “

5 N . . &
Lllu“ l )‘f"(’ Ro\ul\mg Stage, sraduated to degrees 2 T
195010 Stage Plates, to carry small specimens Lot examination with redected
\l l. I \ - : cach
A 1O, varving apertures X
|u[ ]-‘):'Ull ; nl\m,,,. ‘||n|lun [ cach
alye P Extea Dack Slides, |-pl., weta : o inares eack
ileyy 195012 Seales, divided on glass tor direct wreasureient of projected Wiises < \lru
denia 2 ou g . eae
\luill- “‘j”“ Extra | amps, tor Micrograph : ) L‘h
193014 for Vertical tlluminator ind label camera T

|‘«‘M'['i|\li\v leatlet sent o u‘quhl.
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HORIZONTAL READING MICROSCOPE

Maximusm haght of axs
Mitimum lu whl ol axis
Adpustment of Lube pallay
ack movemen! aof Verlicu

Lemgth of hods -l

Moo

Maotde 1904) ]

Microseop
prc

- N

Nadyon I TEM | eles upr e
WILL tocussig

—

glase o cell to anterchange with

W WATSON & SUNS L1D

The Horizontal Microscope is for the purpose of
measuring small vertical distances, or small differ.

ences between vertical distances of moderate length

The base is a flat tripod fitted with levelling
screws and bearing a circular spirit bubble,

From this base rises a tubular column in which a
graduated tube slides and can be clamped at any height,
At the upper end of this inner tube is a bearing for a
bar of triangular section which slides within it and
is graduated. The movement of this bar is controlled
by rack and pinion. A vernier is attached to the
bearing.  Upon the upper end of the triangular bar
rotates a casting which carries the microscope focussing
movement which is by rack and pinion. The hori-
zontal body tube moved thereby is similar to that of
an ordinary microscope except that it carries a long

spirit bubble for precise levelling.

A 2-in. Objective is supplied with the instrument.
The Evepiece is fitted with a micrometer scale at the
focus of the eve lens,

. : H r.

A telescope object-glass can be supplied to inte

; jectiv istant
change with the microscope objective for dista

readings,

DIMENSIONS

555 mm.
70 muo.
110 mun.
75 mu.

o0 pm.

PRICES ¢l

Qive | Eyve-
4r descrbwed vum}xh'!( with Objective and ’

Ubhjective
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VERNIER MEASURING MICROSCOPES

VERNIER MICROSCOPES

With cast-iron bed, upper surface planed with a V
and flat and fitted with a slide. which can be clamped
This slide carries a second shide, which is

at any point.
fitted with a vernier, by which

moved by a fine serew and
the scale on the bed-plate can be
total length of scale being 16 e
by a knuckle-jointed projecting arm attached to the second

slide, by which it can be set, verticall
JF 007 Hnan axas at right wngles

Thus it can be <et 0

read to 102 mm.. the

\ MICTOSCODE 13 carned

v and horizontally—

or turned through an inyle

to the axis ol the mucrosvope.

respect [0 the posDion ol

several different positrons with

of which are shown above.

) the scale, some

[s can De measared to one nftieth

I the commaob

A gl : : . .
glass micrometer scale, with which the sze of amall objee
one-fourth of this wze, = placed

of a millimetre -
imetre and, by estimation, to at least

focus of .
us of eyepiece and objective.
A telese A

lescope object glass can be used in place of the mucros ope ubjective, thus converting the

iﬂa‘lrun S i
1ent '
into a short range cathetometer.

Code Ward. . PRICES
Saba Ay . : o
v 19 10l Ihe lnstruinent a= ibuve, witi yule obpeciive ., - LI H
Sab 3 in.
Ra 19792 vdditicnal Microscupe Objectives ol the Duwers ateal, sac
\‘.‘b - ¥
Jiib‘l 19703 [r:ir:u:[lc Dbject laze, ntern g cable will) VAT s ITa
< )
< Lki ]-"-':U‘ Lr.i ¢ Ly Cdlfy ¥ ernicl Mivtozvupe v 1e3 n %
Sabl. AT
4 L9705 l'l‘u!in,’, si ilver
v — ~
Y WATTSON & SUNS, LTD ! 33 HIGH HOLBORXN W C
: ’ i - =



MUSEUM MICROSCOPE
THE WATERHOUSE PATTERN

As supplied to the South Kensington and other Muscums

The Museum Microscope gives facilities for the display of a number of mounted microscopic
objects i a museum or exhulution. where it s required to leave the instrument ux_lattfanded, ang
at the same Gme prevent injury to microscope and specimens,  As here illustrated, it will be foun
thoroughly rehiable and adequate in every wav. .

1t consists of « dust-proof mahoganv-framed glass case, in which the Microscope 18 fitted.
The 5 1 1o slides, twelve in number, are placed upon a brass drum, which can be mtated[!_'rom
outside the ease, & spnng cateh indicating when the object is centred. The ]':)'('p“‘fe Of_ihe » 1(;0-
scope projects outside the case, and fine focussing is effected by rotating the eyepiece 10 a sp

slot .
¢ and combines

This ne L@ dies useful fa RS . past experienc
Thi: mew pattern embodies useful features allggtah‘d l)_\ past expenen lof p of the

convetuencs i observation with secuniy against any interference with or remova ) d Jock.
instrument. The door by wiueh alone the inside of the case is accessible is fitted with a goo
Cadds Woari Ne. PRICES

Musks 19801 Complete, wath one Eyepiece and 1} in. or 2 in. Parachromatic

Ubjective

- ) 1100
" N . -onstructs
Museurn Microscope, Muscun Micros opr. No. 2 pattern, 1s similar in gencral t\_ only five
No. 2 Pattern, Lo Wi large Waterbouse pattery, but 1s ill‘“mg"d I ERAt i
wounled objects o 3 - 1 in. shides All the

The focussing adjustimicat i» by rack cantrolled from the outside right-hand of case
prajeciing sutlled Leads et0,, aype eflectualiy prolected against improper treatinent.
Wi smalla numbe of objects extubiied. this model is recommended where large nw
wstad: arc Lo be provided for withou! gudue walliug

Qwing 1@

wlu’! ® ol

Music JYROT Wi d yepieoe aud 1) or 2 n Ubjective
PRI —— e ot s s I - — ‘ 1
f_\\ WATSON & SONN 1TD %a, 3 HIGH HOI B&)H\ W J
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MUSEUM MICROSCOPE
No. 3 PATTERN

One of the difficulties associated
with revision work in teaching is that
owing to restricted space and need for
microscopes in classes, demonstrations
can only be staged for a matter of a few
hours. The hitherto accepted design of
Museum Microscope has not provided for

its use with high power dry objectives.

Model No. 3, constructed originally
for an Indian University, meets both
these needs. The drum carries twenty-
four prepared specimens, these can be
easily changed as frequently as may be
required and if left in departmental mus-
eum or the Laboratory can be used as a
demonstration set.  All objectives up to
and including the ! in. (4 mm.) can be
used efficiently.

it Mmaogany yreferred

As will be seen from the illustration the Microscope comsists of 1 teak
containing case having at the back an aperture to admit lizht from o lamp mounted exterior [0 e case
Inside and on the back surface of the case is monnted a <ubstage of standard <ize carrving an A\bbe con-
d(""-“(‘r to efficiently illuminate higher power objectives. Mounted upon a central prvotand Wil ppre
Prate stops is a revolving wheel carrying at its periphery @ series of clamps which werve not o

way be br

the aepd Srnt K . P -
I prepared specimen but to which also an adjustment s ftred <o that ol specimens
the same pls . — . ) ]

same p]dne of focus. This wheel takes the place ol the microscope <tage

( . [ . _— rar<
d In the front surface and within the case is mounted 4 microscope o w150 FRCRWOPK COX
and lever £ . . . 1 . mber
lever fine adjustments. On the front of the case will be <een the handle controilis IR, Batnee
to ¢ 3 . . . o )
Prrespond with the slide in the feld of view, also o roughened surface vornne pis saaly washi

“hil_’h P .
may be written the names ol the specimens wounted withu aod

To se . ;
0 set up for use ; After awitching on the curreat for

’Iv]l]
cplace ene .
Place each specimen in its clamp, seeure hghtly uni

from a2, |
’hi“[h g 52 < 1] in. can be used), secure tirmly by tightvmig 040 A L
Middle i - \
fir ‘h iton to allow ample focussing latitude for all vimon N
i dd)u.“ - ‘ .
lefy Hent as set, “i'[yl‘.l.l for each specimen, look 4 1
L rey,
) ‘uj_\ for students, ete,. the pecimens cann g
Srallable
able Lo the ubserver after the case has b
e W \
My
- 1946 Nu “uw win Macros TR P
Lur & Spevien v g
. i 1
g Lhe speviiied 4]
il \ \ eand id
W N — - . T HOLBORN. W
} i } 1D ,._\ [ 9% [ W44 [ 4 S \
S W \,l\U‘\ & SONS, LTD Y L J
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THE “CLUB” PORTABLE MICROSCOPE

Height, 8} inches.
Weight (with case) 4 Ibs. |
Spread of Tripod, 6 inches.

‘ . . elling «
A ngid, compact, and thoroughly efficient Microscope, built to bear constant lrl":\ll?l!mbg;
Packing does not necessitate taking any part to pieces, the legs fold backwards ﬂgal"Stlt (;v in a
the mirror tailpiece pushes upwards through the Stage, and the whole packs comp etes
stifl leather case, measuring about 7) - 4] . 310, with space for Eyepieces and Objectives.
. " - - - - 'l s - e l .se g
The Coarse .‘\djuai‘mrm 15 of Standard pattern, and enables a 3 in. Objective to be focus
The Fine Adjustment is 2 direct-acting one with Micrometer Screw.
The Miriars are Plane and Concave.

The Body, whick is fitted with draw-tube, carries Iy epieces of universal size.

It 12 & microscope suitable for igh-power work and carries apparatus of stand
that the accessonies of larger instruments can be used with it

ard size, 50

Price.
5. &
Cods Ward Ao :

Maosac 11001 Stand only, as figured, in St Leather Case

W. WATSON & SONS, LTD. %, " 313 HIGH HOLBORN, \\C‘

.

s



101

McARTHUR WATSON PORTABLE MICROSCOPE

For detailed description by Dr.
McArthur see J.R.M.S. Series
111, vol. liv, No. 3, Sept. 1934,
p. 182/5.

Size 43} x4} x2}"
Weight 3 lbs. 12 ozs.

is 1 1 : ¥ 1 ' : 3 radical d riure from con-
This mstrument incorporates many unique features and constitutes a radical departure Iro

cants . . oy . . < <k of d ge in transit will
ventional design.  Its portability and simplicity of use, freedom from ik of damage in '"U.H .

. ) h b, : 1 I . . . i
immediately be appreciated by all who require a travelling microscope and those who work far fre

a base laburatur)’ or research station. For rapid bedside diagnesis the consultant
ment invalyable.

will find this instru-

Th 1 I wde plates. The mirror folds dat
) I ¢ entire Illi('ru.-'(‘l.)[u‘ is contained between the two stoub metal side plates. ) ¢ angl

] : U oaond rotated to any convemnent angie
g pon the ("‘“(ll‘n&t‘l‘; for use it is raised and may be nchinesd i rotated 10

i or 1 Light from
for light, { the instrument is ready foruse. Lig .

The Object stage slides forward between stops 2l

the : c o sided
ireor is reflected down through the condenser, which i provided # "
Pecimen b ( 0 4 Mmoving oumber o

Objectiy es,

The diding

":1 W Tl (laphragm, ','n‘n‘_l_'h e

mounting three

. AY AT e . S etive ‘rovision is made
¢ examined, to the Objective. Provien 1o the work to be undertaken.

: 3 . 1] 1 )., acverdl
st mead fgjed 8 {08 BAAY R moved forward agunst
! spiecy ald can be 0 t .
g Ve R N eIy en St s 4 Nosepice ) \ :
number carrying the Objectives serv cing accurately sarfocalled a fine

*Pbriy - I . e Objective
: 2 stops bringing each objective into ahigument. [ hese Ubje ‘ seckoosd, thril 4
dq JUs{ € . b the Objective 1y dbxplaced 18 =
JWstipe . . . . formed by
e E(lll only is needed for focussing, The uuaze 1ol b eroscope frame, o sumddar prisimat the
=ic ¢ ¢ 0f the mucrosciy
ot Y ba-~e¢ oi ¢ e Exepicve 10 Th‘.

by means of o pristi mounted e the oush
Jdse ouf the the Obectave up i .

v 2Ly er.

0y

s,

l"\"l""‘ ¢ tube diverts the image toraed Db
Leut e,

I'he prism box is removable Jor cledning L

g

313 HIGH HOLBORN, 7\\-‘(?.“

-—

WATSON & SONS, LID.
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McARTHUR WATSON PORTABLE MICROSCOPE—Continyed

The containing case presents little difference from that of a pair of prism binoculars and is of solid bridle
leather, stiffened. and will be found efficient under all conditions. Tt has sufficient space Lo accommodate
tubes of soloid stains. slides. coverglasses, pipette, etc.

Code Word. No.
Malby 110201 McArthur Watson Portable Microscope with condenser NA 1-0 and

iris diaphragm. one Eyepicce at choice x6, x8, x10. Saddle
leather case. stiffened

5. dy

The case can be supplied to contain special accessories, stains, ete. at a small extra charge to cov
the cost of the fitting.

cr

Purchasers wishing 1o use their own Objectives can have them parfocalled to the instrument at a
small supplementary charge.  Any of our own Objectives, if ordered at the same time for use with the
instrument. will be parfocalled free.

For Objectives see pages 6-17. We recommend Parachromatic series for this model.

FIELD PORTABLE MICROSCOPE

57 A simple instrument, light and rigid, of
the greatest value to the Zoologist or Botan-
ist of any of the many microscope users whose
profession demands a considerable amount of
field work. The microscope stand consists
essentially of a central pillar forming the
front leg of the tripod and carrying the fine
and coarse adjustments. The fine adjust-
ment is of the spring loaded direct acting type
while the coarse adjustment,—effected by
rack and pinion,—carries a stout metal sleeve
within which is the microscope body tube.
The tube may be slid up and down within
this sleeve to afford an extra focussing lati-
tude for the use of very low power Objectives.

Mounted upon the main pillar is the

. . s . . eprings.
microscope stage, fitted with stage springs,
made of metal and of suflicient size to carry

a slide with trough or live cell. Dependant

. : - iris diaph-
from the stage is a tube to carry Iri diaj

b (oot
ragm or condenser and at the end of the foo

pillar the mirror 1s mounted.

s . i .ked
Yor packing purposes the two side legs of the tripod fold inwards to the ]'”d.‘" the body is ra
downwards 1o the stage and the whole instrument when closed measures 617, weight 1 Ib. 13 ozs.
Objective, Fyepiece and Condenser btungs are all of Standard R.M.S. sizes. ]
Code B ord e .
Malls 110201 Field Portable Microse ope as figured and described, without Eye-
paece or condoenscer, stand onls
Malbe 110202 Leather Carrving Case with sling and with fittings for one Eyepiece
aud two Ubjeclives
Malin 11020 Abbe type dlununator with irge diuphragm and colour filter carrer
s spreczally shiadlow mouul
28 . " gl ’ . 3. \ i
A K b ; ot
W. WATSON & SONS, LTD. 313 HIGH HOLBORN “ !
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BINOCULAR MICROSCOPES

The Microscopist who has always used the
monaocular form of microscope can have no con-
ception of the assistance accruing from a three
dimensional picture of the structure or of the
beauties that are to be found among the specimens
he is constantly examining, Through the mono-
cular type only one plane of the object can be
focussed at a time, consequently the true inter-
relationship of the cells and other tissues forming
the picture must be built up mentally by focussing
the different planes in turn. With the binocular
instrument theseveral planes of the objects examined
stand up clearly in stereoscopic relief. This three
dimensional picture is of assistance in the rapid
determination and classification of structnres. To

]

i

lovers of pond life. entomology, etc.. it gives a new
field of pleasure and study. To the constant
worker the use of both eyes affords relief and
the Microscope can be used for prolonged
periods without any strain or discomfort.

There are four forms of Binocular Microscope
body available for the Microscopist : —

|W.WAT SON & SoNS

i Lﬂﬂimw The Watson Wenham Stereoscopic System.

The Watson High-Power "
—the “ Universal.”
The Watson Greenough " "
Wenham Binocular The Watson Low-Power " ”

Body for Microscope.

THE WATSON WENHAM BINOCULAR
MICROSCOPES

This well-known pattern has had great popularity with the amatenr worker.

: .. Sy . . ‘ts the tmage into the second tube,
) One instead of paired Objectives is used, and a prism reflects the image into the secons
while . .
ile the direct rays pass up the main tube.
\ . . . ic effects, but its practical use is lmuted to
0 The Wenham System gives excellent stereoscopic elects, but 1ts p .‘ ' the axi
b.let‘ll\'es not higher than Lin. (12 mm.). Provision is made for sliding the prism out of the axis
I Fin, (12 D

%0 that the monocular body only can be used for higher-power work.

‘v\heu a M-iL‘I’USt'Ope is to be used for a number of purpuses, \ . - .
Udle, ﬁltl‘d to the one Micros ape Stand, one having a Wenham binocular budv, and the other
Microse Stand, -

Wordyy, \ : b «d to interchange in the same httings,
dinary monocular tube, Two such bodies can be supplied b

t s advantageous to have two

T \ . . ol lor the study ol insects, pond life,
The W evhaw Binoeuluar Microscope is highly appreciated for the ~tic :

YRy, e nrces. 0@ Dage LU0
Hlluifera gy objects that have several planes. For prices, see pag

W,y ety | H HOLBORN, W.C. |
Q:‘.\;\,_E ON & SONS, LTD. | 31 N6 bl
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THE UNIVERSAL BINOCULAR BODY

It is well known that, however good the image of an object may be. viewed with either eye
singly, it is inferior to the image seen with both eyes.

Binocular vision with the Microscope is no less striking. The object is seen in a manner that
has never been possible monocularly. It is natural to use the two eyes simultancously, and the
comfort of microscopical work in such circumstances is very pronounced.

Disadvantages that have been associated with former attempts to make a high-power
Binocular Microscope do not exist in the Universal, as the following outstanding qualities will
show.

THE UNIVERSAL BINOCULAR BODY

It can be used with the lowest power up to the highest power Oil Immersion Objectives,
It performs equally well with either.

There is no diminution in resolving power of definition, the full aperture of the Objective
being utilised in each body.

A pronounced stereoscopic effect is produced.
Ocular fatigue is obviated.

The design is so sturdy that no part is likely to become deranged.
It is the ideal form of Binocular Microscope, and the best.
No special Eyepieces are required.

Maximum efficiency with maximum comfort is secured.

CONSTRUCTION. The Universal Body is intended primarily to be an interchangeable
unit. which can be immediately attached to a slide on the coarse adjustment fittings of the
Microscope to replace an existing Monocular body, and vice versa. The Nosepiece and Objectives,
being mounted separately, remain in position during the exchange; tlie Object under examina-
tion therefore is undisturbed. It can be fitted to any Microscope described in our Catalogue,

excepting the * Kima " model. [t is also supplied in a complete microscope, with the binocular
body only.

The method of interchanging monocular and binocular bodies is by the provision of a separate
receiving slide. on which either of the bodies can be immediately fitted and clamped.

The inter-ocular adju.-'lm(-m is ])_\ means of a ]]orizg)nt_al spiral screw, a dl\lded sca-le bemg
provided 1o show the exact measurements. The milled head of the screw is seen projecting f"[)ltn
the body and leaves the space between the Evepieces free. An adjustment is fitted to the nght-

hand 1“‘5"E'i""" for difference of vision. enabling those with unequal sight to obtain the best
pu.-sibh focus ful‘ cach eve, )

The prisms are of finest optical glass, of guaranteed durability.

Recommendations. The Service,” ™ Bactil " and ** Patna ™ Microscopes will be foun

- ‘ g ) . The latter
partcularhy appropriate for use with the Universal body. or interchangeable bodies. e Bt
are parh('ulurl\ recomended {for }‘.lbul'ulul’\ work ’

" . 1d
Jl.:hl mversal Binocolay Body cannot usually be adapted to existing Microscopes. !‘.>}Lt,uau

. - . . ooy 3 F Y : P 1 s e
i"_ "l"':j : ‘lu MF¢-1A orderig 4 Lew lustrument or, if specified at the time of ordering, pru\lJ_U‘l be
s lu.a ¢ by the addition of the extra slide fitting for the binocular interchangeable body ru(rm
purchascd at any later date,  For all existing Microscopes the Universal High-Power s dr
mounted ar an Eyepiece 1o fit ) :

X o : lied.
o the lmli_\ tube T pluu- of the ul‘dill‘dl‘_\ ]'_)('pll't.‘l‘, 1s SUpp

I W, WATSON & SONS, LT L»“: ‘ ﬁsumuuofg&i&m‘\cl
L— .u..n..-----._guvl.-.—..-

\
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o page 100

For prices ¢
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PRICE LIST OF THE
« WENHAM” AND “UNIVERSAL?”
" HIGH-POWER BINOCULAR BODIES

For the © Service,” ** Patna,” * Edinburgh Student’s,” and Research models, for the
Binocular body in addition to and interchangeable with the Monocular body, with
one pair of Evepieces, add :

PRICES
Code Word. No.
Sabot 11061  For the “ Wenham * Pattern (see page 103) ...
Sabre 11062 For the ** Universal * High-Power Pattern (see page 105) ...

For either of the above instruments. fitted with a Binocular body, instead of the usual
Monocular. with one pair of Evepieces. add :

Sachu 11063  For the “ Wenham ™ Pattern ...

Sacad 11064 For the * Universal ** High-Power Pattern ...
For the  Roval " and * Van Heurck ” Microscopes add to the price of the instrument
for a Binocular body in addition to and interchangeable with the Monocular body :

Sacch 11065  For the * Wenham *° Pattern

Saccu 11066 For the * Universal ” High-Power Pattern

For either of the above instruments fitted with a Binocular Body instead of the usual
Monocular. with one pair of Evepieces, add :

Svrin 11067 For the * Wenham ** Pattern
Svste 11068 For the * Universal ™ High-Power Pattern
Svnco 11669 * Universal ” High-Power Binocular Body, mounted as an

Eyepiece 1o fit into the body tube of any Microscope, complete
with one pair of Eyepieces

Svnxz 110610 Inclining unit for use with any Watson High-Power Binocular
Body (see page 107)

The above Binocular Bodies can be fitted to any Microscope described in this Catalogue,

with the exception of the “ Kima ” Model, provided it is specified at the time of ordering.

[ W. WATSON & SONS, LTD. | % 7313 HIGH HOLBORN, W.C.
é;(a i i 4 4 U PR IBLLILY EL 55945 4054 O AIITT

LY




INCLINING UNIT

The increasing use of tissue culture tech-
mque, the examination of colloids, of materials
mounted in serum, and other preparations of
similar nature, necessitates the use of the micro-
scope in a vertical position. The fatigue con-
sequent upon the use of the instrument in this
manner has led to a demand for apparatus to
relieve the worker. Many users to-day have
grown accustomed to and prefer the High-
Power Binocular Microscope, and because of this
the Inclining Unit, as illustrated, has been deve-
loped. Thus, the instrument may either be used
with the monocular body or the high-power
binocular body in the conventional position, or
if it is essential that the microscope be used in
the upright position so that the stage remains
horizontal. the Inclining Unit can be inserted and
the microscope used with either the monocular
or the high-power binocular body It is of course
only possible to add this to an instrument pro-
vided with the intermediate slide for the inter-
changeable bodies.

Code Word No.
Makbe 11071 Inclining Unit, as
figured

107

TUBE LENGTH CORRECTOR

CompuTtEDp BY SIR HERBERT JACKSON, F.R.S.

The high standard of correction of modern Microscope Objectives entails a great sensitive-
1€ss to accurate Tube Length setting. It is not sufficient to use standardized cover glasses, as the
actual depths of the mountant between the specimen under examination and the cover glass

N =
N N—="
IIM
ﬁ@mmw—ﬂ-uh“""!mm""ﬂ"w
MU
% WATSON ‘zo

% ﬂ\ Lonoon ||
ol
L

Code Wory No.

may effectively increase cover glass thickness, High-Power Binoc-
ular bodies, although fitted with correcting lenses, have no further
provision for Tube Length adjustment. Sir Herbert Jackson.
Director of the British Research Association. has evolved a pieve of
apparatus which may be mounted as part of the microscope body.
or between the nosepiece and body, whereby T.ube Length correction
can be carried out simply with all Objectives. Watson's have
always objected to the use of the correction collar, owing to the
difficulty in incorporating it in objectives, but as the optical
components of this adjunct consist of a concave lens svstem.
sensitivity to accurate centring is not so great ..mq the apparatus
enables the wost sensitive of apochromatic objectives to perform

at its best.

Makbo 110702  Sir Herbert Jackson Tube Length Corrector, as figured ... Pnce

[ s - ! ainable with this accessorv.
I\B Rilllgl‘.ﬁ of lubc Lu"g{h c‘luj\dl(‘“l to 100-300 mm, are obtain ¢ W S ACCessory

W

LV WATSON & SONS, LTD. |

313 HIGH HOLBORN, \\'_C_J‘
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WATSON GREENOUGH
BINOCULAR
DISSECTING

""" MICROSCOPE

""" Pattern 3

For
description

see page 110.
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WATSON GREENOUGH
BINOCULAR DISSECTING

MICROSCOPE

Pattern 4 inclined

L sl pagoe= Ll
bFoe \ll‘wcsllnluu e L

e oo - . — | 313 HIGH HOLBORN, W.C.°
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WATSON

DISSECTING MICROSCOPE

GREENOUGH BINOCULAR MICROSCOPE

\
)

requirement,

‘ | no science in which the
|
|

introduction of a serie

By reason of its wide field of view, long working
distance, erect image and true stereoscopic effect, the
Greenough type of binocular microscope has found in-
creasing favour among all microscopists. There js in fact
microscope is used where additional
assistencz in the elucidation of problems can not be ob.
tained by the employment of this model. The increasing
demand for the Watson Greenough Binocular Microscope
and a study of the needs of the workers in every field, has
led to a complete reconsideration of our patterns and the
s which it is hoped will meet every

GREENOUGH
BINOCULAR MICROSCOPE
Pattern 3 (Illustrated on page 108)

As will be seen from the illustration the base consists
of an extra large flat horseshoe foot rising from which is a
stcutsolid metal pillar. Upon this pillar is supported a stage,
cast integrally with a stout metal sleeve which fits over the
pillar rising from the base (Fig. 2). The stage measures
5} in. x4} in. and consists of a polished glass plate,
etched on the lower surface to disperse the light evenly,

Fig. 1 mounted in a metal frame. The frame incorporates slots to

carry hand and arm rests which are swept backwards giving

rest in 2 natural position 1o the arms and wrists during a long dissection or series of dissections. The stage
itself i~ drilled with a series of holes to accommodate either the stage springs of conventional design asshown
with Microscope Pattern 4 Incl. or the new type fizured on this instrument. The stage springs can be

accommodated near the pillar. at the edges of the stage or at the front

examination. It will be noted that the new design
i~ such that petri dishes. pieces of rock. etc. may be
firmly held without strain by sliding the spring itself
up and down the stem while the forked ends ensure
a spaced grip of unusual strength during a dissection.

The binocular body itself is of the cony entional
type but new evepieces of the large field type. having
diameter grester than the standard RM.S. size and
with relatively long evepoints have been fitted. The
field 1+ thus increased and greater comfort in working
secured. I

Rackwork coarse adjustment by rack and pinion
1> provided but of such range that objects having a
thickness up to 2 inches may be placed upon the
stage and examined with ample latitude in the coarse
focussing

Diflerences in vision between the Iwo eyves are
provided far by fitung 1o cach par of j.)t-l)i;'t't'r an
Al‘dl\ idaal IuL'u:-HH;' molon on une J.)l‘]lu‘(l‘,

Many occ asions arse when 1t it d;-,hx-d 1o make

an exanunauon of ap abjeel in suu, some fungu.

an a tree bark, a ‘-‘lll’.'( melal 1...~\1iug cle. For thys

W. WATSON & SONs. LTD. | '52',,

{313 HIGH HOIBORN, W.C. |
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WATSON GREENOUGH BINOCULAR MICROSCOPE
—Continued

purpose the whole body and stage are removable (see illustration p. 112).  The stage then serves as a foot
and the specimen may be slid over and across the stage or the glass plate can be removed and the frame
uach;mt onJy-ns a foqt bu't also to confine and where possible flatten the specimen.

- olr c;}tam examinations and dissections the Long Arm Stand. p. 114, is essential and Greenough

‘;g?qu arl Il_cdroscopes_, natteli:ls 3 and 4, as well as the Low Power Binocular are fitted as standard with an

nal slide pe i i
additio ide permitting the removal of the body and coarse adjustment for mounting upon such a
stand or other apparatus.

) Low power dark ground illum_ination is frequently of the greatest assistance when used in conjunction
with these instruments and for this purpose we supply a metal stage, as an extra. to interchange with the
glass stage. This metal stage has mounted upon its under surface a spiral focussing serew or plain tube
at choice to carry appropriate condensers, For prices see page 112. )

GREENOUGH BINOCULAR MICROSCOPE
Pattern 4 Inclined

For much. if not all, routine work the Entomologist now uses the Greenough Binocular and the fatizue
associated with working for long hours over a vertical microscope is obviated by the use of this new
model. A great deal of the work also necessitates the use of top light, with the attendant disadvantages
of variable intensity and direction if daylight be used or of an illuminant and lamp condenser external
to the microscope.

These difficulties have been met in Watson’s Pattern 4 Greenough Microscope. The Evepieces are
inclined to a convenient angle, in the body is mounted an electric lamp with plug on the right hand side
of the unit. This lamp is provided with a condensing system and inclined at such an angle that the
illuminated area is in the same plane as the focus of the Objective.

Users of the Greenough Microscope seem to use principally two pairs of Objectives at a time, very
rarely are all five available forms employed simultaneously. Watson's have incorporated in the Pattern 4
Greenough Binocular Microscope. in addition to the electric illumination. a revolving double nosepiece.
This nosepiece is so arranged that any two pairs of objectives can be selected as required and mounted in
the slides provided and to ensure ease in working all Greenough Objectives are parfocalled.

From the foregoing it will be seen that these two new models constitute a real advance in desizn.
and owing to the high degree of standardisation achieved it is only necessary to purchase one stand
and to this all the three bodies can be fitted interchangeably.

RANGE OF MAGNIFICATIONS
LOW POWER BINOCULAR MICROSCOPE

Ramsden Evepiece.

3 A
Low power Objecliw 12 18
High power Objective ... R 5y <36

GREENOUGH BINOCULAR MICROSCO?E

Wide Field Evepieces.

\ 8 R s <18
VL . - a7 3 i
Objectives, 54 mm, ... ¥ . -
5 R S0 N
b5 mim.
7 Y < 03 kL
37 mm. ) ] o
9 Ly 154
27 mm. . - —
| It
39 &) 81 )

- mm., witer unersion

[’{g‘- WATSON & SoNs, 11D.] 313 HIGH HOLBORN, W.C.
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GREENOUGH BINOCULARS

Code Word. No. £ . d
Mamba 111201 Pattern 3 as figured and described, with handrests and mahogany
case having fittings for eyepieces and objectives, complete with foot,
stage and extra slide for interchangeable bodies B

Mambe 111202 Pattern 4. Inclined as figured and described, complete with built-in
electric bulb and condenser, foot, stage, extra slide for interchangeable
bodies. revolving double nosepiece to carry any Watson Greenough
Objectives. Resistance for any voltage or transformer, 1 pr. handrests,
complete in mahogany case

Extras suitable for either pattern microscope.
Mambo 111203 Evepieces—large field type. x8, x12, x18 per pair
One evepiece in each pair is provided with adjustment for correction, two
differences in vision between the two eyes.
Mambu 111204  Objectives, 54 mm., 45 mm., 37 mm., 27 mm. ... per pair

22 mm. water immersion

Mamby 111205  Interchangeable stage of metal provided with plain tubular condenser

carrier .
Mapba 111206  Extra for spiral focussing screw to above ;
Mapbe 111207 Greenough pattern lamp, for direct illumination in place of mirror,
Mapbo 111208  Projector lamp for top light with Greenough Microscope Pattern 3
p. 210 e ..

Resistance extra according to voltage.

Low Power, "attern 3. Pattern 4 Inecl.

PRICES FOR BODIES ONLY

Mapbu 111209 Low Power BinocuLar bodvy.
motion, dovetlal

| vVepeces 2 B

: complete with rackwork focussing
| shde for attachment to ather stands. 1 pair Ramsden

12 parfocalled. 2 pairs Objectives mounted on
revolving double nosepiece :

Manb 210 » ) i o
apby Pzl Parienx 3 Greksoton Binoctnan body with rack and pinion coarse

adjustiuent, s i . :
= lq Justiuent, shde for HlaJ(!“\(} but without eve pieces or “l)';-‘-[]\ e
Marlh 111211 ‘AT in 4 | . T
a 11 Tuel. Grirnotven Binootran body with ruck and pinion
built-in electri Lamp with condenser system, double

LDosthicoe 1 « T
! {OHTTY any Two pairs of Objectives but without | VEpleces
a1 Objyectan e .

{
Toacussillg Inotion

W. WATSON & SONS, LTD

313 HIGH HOLBORN. W.C.
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WATSON’S LOW-POWER BINOCULAR
DISSECTING MICROSCOPE

Embodies new features guaranteeing a robustness and durability which renders this instru-
ment ideal for dissections and for class demonstration purposes. All occupied in teaching will
recognise the assistance accruing from showing—in addition to thin sections—thick sections the
structure of which. i.e. co-relationship of cells, capillaries, etc., may be seen and grasped in a
manner impossible when the specimens are prepared conventionally.

For demonstration purposes something more robust than the ordinary Greenough pattern is
essential. The Microscope has been designed to stand up to laboratory treatment in the hands of
students.

) The prism system is now incorporated in one box and interpupillary adjustment effected by
means of a rack and pinion. As with high-power binocular microscopes, differences in sight
between the two eyes are corrected by the milled collar on the right eyepicce.

The foot is of large dimensions to ensure absolute stability, and provided with a wide section
pillar, flat on one side. The complete binocular body slides up and down on this pillar, and in
addition rackwork focussing is provided. By the removal of the glass plate mounted on the
foot objects at table level or even below it may be examined and by sliding the complete fitting
up the pillar objects up to 6 in. in thickness may be focussed with ease.

Two pairs of Objectives are provided and these are mounted on a double nosepiece so
arranged that the pair of Objectives not in use is at the back towards the limb and thus protected.

The Evepieces are of Ramsden tvpe, X8, X12, and the working distance with either pair of
Objectives is 3} in.

Objectives and Evepieces are parfocal.

PRICES . J

Moupt 111401 Stand. as illustrated, stage-foot with removable glass plate,
heavy upright post. sleeve with clamp, slide to fit on sleeve
and carrving focussing movement bv rack and pinion, special
prism svstems in one box. parallel eve-tubes with adjustment
for interpupillary distance. revolving nosepiece with two pairs
of Objectives. two pairs of large-field Ramsden Eyepieces
giving magnifications of X12, X18. X24. X30. price complete

Moust 111402 Mahoganv Case ...

Mouvt 111403 Stage for the examination of objects with transmitted light
sliding in dovetails on the foot in place of the glass plate,

complete with Lhand rests and mirror

Moux1 111404 Long arm stand giving 15 inches horizontal motion with

counterpoise 1o equalise the weights, sliding vertical motion

The binocular body complete with the rackw ork focussing adjustment

1+ removable from the stand.

MW. WATSON & SONS, LTD.

.
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BINOCULAR DISSECTING MICROSCOPE
ACCESSORY FITTING

Long Arm Stand, for either Greenough or Low-Power Binocular Bodies

-

. The examination of large specimens in dishes or in museum jars, the dissection of coarse
;‘55113, the examination of barks, and similar large specimens which are difficult to handle, 1s
acilitated

i if the whole microscope can be moved backwards and forwards over the specimen
instead of

a bulky specimen being moved backwards and forwards under the microscope. A
special Long Arm Stand has been constructed for this purpose,

The pillar supporting the arm, as will be seen by reference to the illustration. is of stout lauild
and is mounted towards one end of a heavy metal base. Thus, specimens in dishes mav, if desired,
be placed on the base which then forms a rigid stage ; or, if the specimen is to be examined in situ
the whole arm may be rotated through 180°, and then projected over the material itself. The

various Binocular bodies, complete with the rackwork coarse adjustment, as shown on page 112,
can be detached from the

stand and fitted into the dovetailed slide on the Long Arm Stand which
is provided for the purpose. Adjustment vertically, in addition to the ordinary adjustment to the
body by rack and pinion, is secured by sliding the transverse arm up and down on the plll&r_. fmd
a separate clamping collar is fitted. A horizontal movement of 15 in. is given by rack and pinion,
while a counterpoise fitted at the end of the arm overcomes the strain on the horizontal motion

sometimes associated with this type of mounting. The body may be rotated through 180° on its
own axis, or inclined through an angle of 90, so that specimens mounted in a vertical position
can be readily examined.

Code Word No.
Makby 111501

I..uug Arm Stand, as described, price ...
Allowance for horseshoe foot, glass plate, and upright pillar to Low-Power Binocular
Microscope, if not required .

This mounting can be supplied for use with Greenough Binocular Dissecting Microscopes
Nos. 34, see pages 108 and 109,

D\'. WATSON & SONS, LTD. \s, .}L‘s H‘lL‘.H HO_LBOR\T \V.C.]
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LOW-POWER BINOCULAR MICROSCOPE
ACCESSORY FITTING

- SCOPE. :
=L r.BINO-MICRO S
biss: afvavEA'rson & SONS» LTD- v
’ LONDON.

The Low-Power Dissecting Microscope is constructed primarily for the dissection of opaque
objects, but it is sometimes necessary to be able to make use of transmitted light., This is particu-

larlv so where the mew technique in demonstrating histological structure by means of thick

sections approximately 40y is emploved. Binocular examination of such specimens permits the

observer to follow the course of nerve fibrils. and capillaries, the position of muscles and of con-

pective tissues, in @ manner which conveys a true sense of their relationship to the surrounding

tissues, which is impossible when the ordinary thin sections are displayed for examination with

the monocular microscope,

Therefores so that transmitted light can be used. a simple form of stage has been constructed.

. v . ace atae
slid into the dovetails provided for the glass stage
rans-

Tha- stage 1> made 1n such a wav that 1t can be

ordinarily supplied with the microscope. The glass stage is pulled out, and the stage for t

mitted Light 1> put inits place. The stage 1= fitted with hand rests, as shown in the illustration.

1t 1> heavily comnstructed, thus rendenng 1t very smtable for students’ use. Dissection can be

R - . wlasc ol . . - opjunction
carmed oul on the gZlass of the stage lsell, and then washed clean. This stage, 1 u-u_]ul.n[lu

; ‘ower B ) - < a useful
with the Low Power Binocular Mnlu::nb” descrnibed on the |il’¢‘¢‘l‘tilug page, forms @

adjyuudct Lo laboralory cgilipioent
Lande W ave 4
i
Makt Price for stage, complete with hand rests and mirror

Yar other forms ol clieap but eficctve dissecting nicrascopes and for l'“““»“l‘u: of die”

seoling instramcals, sco Part 7 of v -;-:;uupuf

L_“ WATSON & SUNS L'TD ; ' 1 m."n"t'-luj BORN
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