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INDEX OF SECTIONS

All ff‘ﬂi'f’fr'-‘f?f;ﬁas are rf.rp,i'#'a-‘.w'af IR IRCrons (fl‘.) or in micromillimelyes (,u;:)

Section

Spectrometers and Goniometers for General Work

Wavelength Spectrometers, including Ultra-Violet Monochromator,
and Infra Red Spectrometer

Spectrographs

Accessories for Spectrometers and Spectrographs, Slits for Spectro-
scopes, etc.

Thermopiles ...

Solar and Stellar Spectroscopes and Spectrographs
Direct Vision Spectroscopes

Diffraction Gratings

Micrometers ...

Polarimeters, Spectro-polarimeter, and Refractometers
Michelson and Fabry & Perot Interferometers
Spectroscopic Apparatus for High Resolving Power

Optical Work (Object Glasses, Prisms, Planes, etc.)

The following Section is not included in this Volume, but will
be sent post free on application

Michelson Echelon Diffraction Gratings, Lummer-Gehrcke Parallel
Plates, and Apparatus for use with the same
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Spectrometers and Goniometers C

SECTION C.

SPECTROMETERS AND GONIOMETERS FOR
GENERAL WORK.

Those on pp. C 1 to C 5 can be used either as Goniometers or Spectrometers.

TABLE SPECTROMETER, No. 1 A. (Fig. C 1)

Fig. C 1.

This instrament is built in a very strong and simple way, and will stand hard use
well. The divided circle, vernier, and the jaws of the slit are of platinoid, which is
almost untarnishable.

Specification :—

Slit, No. 1, p. I 5.

Object Glasses of Collimator and Telescope, 1} inch (313 mm.) clear
aperture, 11} inches (285 mm.) focal length.

The Focus of the Collimator is accurately set and fixed; the telescope
focusses by helical motion.

Prism, 1% inch (33 mm.) high: 1£ inch (41 mm.) length of refracting faces ;
refractive index for D 165,

o — e ——

* The copyright of this Section, with ils letlerpress and illustralions, s protected by the Copyright
Aet, 1911, and any one mfringing the copyright by reproducing letlerpress or (llustrations, or exiracts
Jrom the same, will be proceedod against,

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W., |



Spectrometers and Goniometers C 2

Divided Circle. 6 inches diameter, divided all round to read by vernier to
1 minute of are. The division is on platinoid, which 1s almost un-
tarnizhable.

Prism Table rotates, has a clamp for the prism, and a division every two
degrees.

Eyepiece.—One eyepiece is supplied, with cross webs. The cross webs are
capable of a slight lateral movement by means of a milled head screw,
whereby one can very readily set the instrument to repeat exactly
readings which may have been taken some time before.

Tripod, strong, of enamelled cast 1ron.

Price ... .. £1615 0
Protective cover to prism table 0 9 6
Levelling serews . 018 6

Photographic scale adapted on a third tube, the scale being
reflected into the telescope from the second surface of the

prism, and being seen in juxtaposition to the spectrum 0
Serew adjustment to photographic scale ... 010 0
Well-made case, with lock and key 1 6

Table Spectrometer No. 2 (Fig. C 2).—The divided circle is 8 inches in
diameter. the division being on platinoid. The telescope vernier reads to 30 seconds

-

' il

h"‘ I‘* H
FTr R ¥ - .l | . *

-

Fig. C 2.

of arc. The prism stands on a separate levelling table, 6 inches in diameter, which
is worked optically flat and stands on three levelling screws which fit in radial
grooves in the rotating prism table. This latter reads by vernier to 30 seconds.
One flint prism is supplied, refractive index for D 1'65. The prism is in a separate

ADAM HILGER, Ltd., 75a Camden Road, London, N.W., 1



Spectrometers and Goniometers C 3

mount, and can at once be placed in its correct position on the prism table. The
collimator has a well-made adjustable slit (see Section F of *° Spectroscopic
Accessories,” Slit No. 1), with platinoid jaws, wedge for reducing the aperture,
comparison prism, and protective cap. The telescope is supplied with high and
low power eyepieces, cross spider webs for measurement, and steel tangent screw
for slow motion. Both telescope and collimator have helical focussing
adjustment. The objectives are of 11} inches (285 mm.) focal length, and 1}
inches (313 mm.) clear aperture. The fittings of collimator and telescope are
secured by double clamps. The above is mounted on a stable iron tripod
stand with three levelling screws.

Price 5 i 3! o % - e & £29 0 0
Photographic scale on a third tube uniform in design with

telescope and collimator .. 2 % & 215 0
Screw adjustment to photographic scale o7 S x 016 O
Well-made case, with lock and key .. G 2 00

(For additions to convert this instrument into a Pulfrich Refractometer, see
Section M.)

Table Spectrometer No. 3 (Fig. ' 3).—The circle is 9 inches in diameter, and is
divided on platinoid, the division being on the edge. Both telescope and rotating

- . O
Vi ) )

Fig. C 8.

prism table read by double verniers to 15 seconds of are. The prism table is 6 inches
in diameter, is worked optically flat, and stands on three levelling screws in three
radial grooves in the rotating table. The latter has a slow motion by rack and
pinion. One dense flint prism is supplied on a separate mount. The collimator
has a high quality slit (see Section F of ** Spectroscopic Accessories,” Slit No. 2),

ADAM HILGER, Ltd., 7sa Camden Road, London, NW. .



Spectrometers and Goniometers C 4

which is adjustable by a fine steel micrometer screw with large divided drumhead,
wedge for varying the aperture, large comparison prism and adjusting screws for
correcting any want of parallelism of the jaws which may develop in course of time.
The following eyepieces are provided : 1 high power, 1 low power, each with cross
spider webs ; and 1 zero adjusting eyepiece with medium power.

Both collimator and telescope have rack and pinion focussing and divided draw
tubes (millimetre divisions). The objectives are of 12} inches focal length and 1}
inches clear aperture,

The above is mounted on a stable cast-iron tripod stand with three levelling
serews, and the collimator and telescope are provided with stays for greater rigidity.

Price g 3 %% e - i £ e £50 0 0

Table Spectrometer No. 5 (Fig. C. 4), designed with special reference to accurate
measurement of angles.—The mechanical work, centring of fittings, etc., is of the
highest degree of perfection. The divided circle is 10 inches in diameter, and can be
rotated to eliminate errors of the division. The circle has two divisions on platinoid,
one on the top, on which the prism table reads to 30 seconds of arc by vernier, and

Fig. C 4.

one on the edge, on which the telescope reads by two microscopes, each with high
quality micrometer evepiece, to 1 second of arc. By a system of reflecting prisms
the micrometers are read from the eve end of the telescope. The levelling table for
prisms is worked optically flat, and stands on three levelling screws in three radial
grooves in the rotating table. This has a slow motion by rack and pinion. One large
dense flint prism is supplied. The collimator has a high quality slit, which is adjustable

ADAM HILGER, Ltd, 75sa Camden Road, London, N.W. i



Spectrometers and Goniometers C5s

by a good steel screw with large divided drumhead, wedge for varying the aperture,
comparison prism, and screws for correcting any want of parallelism of the jaws
which may develop in course of time. The collimator is supported on a separate
pillar rising direct from the base. The telescope fitting consists of a 6-inch long
sleeve fitting on a fine ground steel spindle, on which are also turned the fittings
for the circle and prism table. The greatest care is taken to ensure that the fittings
for the telescope circles and prism table are accurately coaxial. The telescope is
well stayed, and is exceedingly rigid. Three eyepieces are supplied, each with
cross webs. Both collimator and telescope have rack and pinion focussing and
divided draw tubes (millimetre division). The objectives are of 1% inches clear
aperture and of 14} inches focal length. The slow motion of the telescope is obtained
by the action of a steel screw against a radial arm, which is attached to a split ring
fitting on the sleeve carrying the telescope, and it can be put in or out of action
by a clamp. The base is of cast-iron, very massive and rigid, with levelling screws
standing in cups.

Price o £158 0 0

For Accessories for the above Spectrometers, see Section F, ** Accessories
for Spectrometers and Spectrographs.”

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W. 1

Telegraphic Address—*“Spherieity, Camroad, London.”
Telephone —North 1677 8.
Cable Code - Western Union.

September 1913.



SECTION D~
WAVELENGTH SPECTROMETERS.

INTRODUCTION.

Tug Wavelength Spectrometer introduced by us in 1904, and deseribed n 1ts
most recent form on pp. D 1 to D 3, has been found useful for a large vanety of
purposes. A number of additions greatly extending the range of work which
can be undertaken are fully described in Sections D and F of the Catalogue.

The selection of any such accessories must be determined by the work in view,
but we give below a list which may assist such selection. In each case the
Spectrometer given 1n the list 18 the Hilger Wacelength Spectrometer, with dense
prism, on Universal Base (pp. D 4 to D 6).

LIST SUITABLE FOR A CHEMICAL LABORATORY.

See pages. Price, Purposes for which useful,
" e T _ ]
Spectrometer . . .| D1tod 29 12 0
Camera . : . : D 3-4 6 13 0
Camera, if with mirror and
telescope . : : D4 16 13 0O
Sliding diaphragm, to sht
with three apertures
instead of wedge. : 5 010
Etalon for use in photo-
. . .| P 310 0

: - (zeneral spect 818,

with hight filters . . D3 e |
Ertra high power eyepiece. D3 110 O

Stit rod and Carrier, with
sphero-cylindrical glass

condenzer . . : F 2 2170

Combined Vacuum tube
holder and spark appa-
ratus . . . . F1 315 0

Are lamp, for metals . F1 3 5§ 0

* The copyright of this Section, with its letlerpress and llustrations, is protected by the Copyright
Act, 1911, and any one infringing the copyright by reproducing lellerpress or Wilusdrations, or exiracts
from the same, will be proceeded against.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W.



Wavelength Spectrometers

Introduection

LIST SUITABRLE FOR A CHEMICAL LABORATORY—sontined,

Nidting Photemeler, with
2 fubes for liguids sod
stand for same,

Inrra-rend geeassorion
Thermopile, ele,

Woavelength  drum  cali-
brated from W.L. 3900
to W.l. 20,000 :

frsfoanomeler,

and  gienbe
om stanid 7

Bee Pages. Price,
I 4
Fig i6 O 0
I e 4 10 0
Fiz iit & 38

J

|‘|.|.|'|-\.-rn1-1 For which useful,

£ an d.
36 15 0 | All kinds of Spectrophotomatry:

quantitative cstimation  of
coloured salts, dyes, and
orgnnic substanees possessin
suibable  absorption  bapds
whan i solntion.

Measurement of light absorp-

tion in the infro-red.

For @ Physical Laboralory ke following are usgiid fn adififion do the whove —

Avdditions o converl spi
trometer into form for

high resolving power
accpssorins described in
Bection ()

! Wirkelson Eehelon
Lo -l edirnke Pl.a.t.r
Fabry § Perol etalon

Seall  eleetvopiogmel  for

showing  the Hesman |

effect

*Ehulter  eyepioce with
plarizing prism for ob-
serving  the Heeman
it .

|

.;l!ﬁtﬂ-llﬁ B10 0

.:|I|J|.r||'|”! i2 10 0O

| os | 110

| 03 i0 10 O
07 510 0
iy g 10 0

\

j

!

Looman  offeet, and  other
work requiring high reselv-
il [HWET.

1 If tha larger echelon described om p O 2 be selosted, an extrs extension of the spectremeter hase
ks peisaary (p. O 8), price extra, £2, Ls,
2 I this shiwtger eyepiees bs anderad, it is nusecesiary to pureluse the cne deseribed above,

ADAM HILGER, Ltd, 75a Camden Road, London, N.W.



Wavelength Spectrometers D1

THE HILGER WAVELENGTH SPECTROMETER,
Constant Deviation Type.

Tue design of this instrument (Fig. D 1) is based on the use of the well-known
“constant deviation prism.” 'There are a number of different forms of this prism,
of which the one used on the Hilger Wavelength Spectrometer is shown in Fig. D 2.
[t may be considered as built up of two 30" prisms and one right-angled prism from
the hypotenuse of which the light is internally reflected as shown.

The telescope and collimator are both rigidly fixed, since to pass through the
spectrum 1t 18 only necessary to rotate the prism; and as a result a construction is
arrived at which is at once extremely convenient and mechanically sound.

Height fto the centre, 320 min.
without levellsng serews ;
with levelling serews, 370
' T,
--_.— ~—

| +§! ‘.

Fig. D 1.

The table on which the prism stands is rotated by means of a fine steel screw,
the point of which pushes against a projecting arm on the prism table. To the
screw 1s fixed a drum (see Fig. D 3) on which the wavelengths of the line under
observation are read off direct as indicated by the index which runs in a helical
slot. In the most recent instraments this index is on the side of the drum towards the
eye; so that the wavelengths of lines can be read off without quitting the eyepiece (see
Fig. D 1). The point of the micrometer screw is of hardened steel, and is permanently
fixed before the screw thread is cut, to avoid the risk of periodic errors, the point
forming one of the centres whilst the screw thread is being cut. This hardened steel

ADAM HILGER, Ltd., 75a Camden Road, London, N.W., 1.



Wavelength Spectrometers D?

point presses against a steel plug in the above-mentioned projecting arm of the prism
table, itself flint-hard and optically polished.

The telescope and collimator are both rigidly fixed to the cast-iron base, and
the whole is screwed to a strong castiron tripod. The object glasses of both telescope
and collimator are of 11} inches (285 mm.) focal length, and 1} inches (31} mm.)
clear aperture.

[t will be seen that the design is extremely strong and simple ; and the accuracy
18 as great as that obtainable by the use of the very highest class of divided circle
spectrometer (unless recourse is had to careful line-to-line measurements with a
micrometer eyepiece or some similarly laborious process), whilst in point of ease,
speed, and convenience the “ Wavelength ” form is vastly superior.

The focussing of the telescope is obtained by the milled ring, which can be seen in
the figure on the body of the telescope. By the turning of this ring the object glass is
made to move by a carefully protected helical mechanism, the eyepiece remaining
always fixed. By this means a more accurate focussing adjustment is obtained, without
the hability to a sideway shift of the lines due to the focussing, which it is impossible
entirely to avoid in the older form.

A

FArH or Lickwr

| e e

A

I'p, \ 11T

Fig. D 2.

Price :—
Wavelength Spectrometer, prism of 165 refractive index for D,
accurately calibrated from 385 pu to 800 pp! ... ‘e £25 0 0

With denser prism, 1°74 refractive index for D, and correspondingly
increased accuracy of calibration, the ecalibration being from
390 pp to S00 pp! 27 16 0

' With the prism of 165 refractive index for D, the Helium line 38888 and the Lithium
line 8127 can both be seen, With the prism of 1'74 refractive index for D. the Helium line is not
visible, but the Calcium lines 39686 and 39338, and the Aluminium lines 39617 and 39449
are visible in the light of a carbon are fed with lime and alumina : while at the red end the
Lithium line is easily visible,

ADAM HILGER, Ltd,, 7sa Camden Road, London, N.W. 1.



Wavelength Spectrometers D

“ Umiversal ” base to either of the above (for full deseription of

this modification and its .*t],||1|it_':tt-i1_nl:~' see p. D 4) . £1 17 0
Protective cover to prism able ... 010 6
Levelling screws A 018 6
Well-made case with lock and key, for either of the above 180
Extra high-power eyepiece, with its own zero adjusting cross-webs 110 0

Shutter eyepiece with lateral adjustment to bright pointer (see
Fig. D 5, and lh!:-tf.'riptiun below) ... s 4 0 O

Slide with light filters to the shutter eyepiece for giving the
pointer any desired colour, by means of which an increase of
accuracy and comfort in reading can be secured, especially in

the violet part of the spectrum B e

Nore.—This eyepiece has two shutters, which can be shifted from either side in
the focal plane so as to cover any desired part of the field, thereby obscuring any
bright lines which by their proximity prevent the observation of feebler lines. 'The
metal pointer, whose extremity is ground exceedingly fine and polished bright with
the greatest care, is illuminated from above by a mirror. This bright pointer is

adjustable laterally by the two milled head screws below, so that one can always

return to the standard reading by setting the bright pointer on a reference line.

Fig. D 4.

ADAM HILGER, Ltd., 75sa Camden Road, London, NNW. 1.



Wavelength Spectrometers D4

Camera, with 21-inch focus lens, tilting adjust-
ment for accurately focussing the whole
spectrum, and shutter for exposure (shown
in position in Fig. D 4) .. £6 18 0

Telescope fixed to side of the camera, and inter-
nal mirror with external milled head by means
of which the spectrnm can be reflected into the
telescope at will. In this way the spectrum
can be observed immediately before photo-
graphy. The telescope is on the collimator
side of the camera, so that the slit, wavelength
drum, and light source are all within reach
of the observer. Price ... o 000

Fi;.:. D 5.

Replica of Rowland diffraction grating, as described on p. D 8, inter-
changeable with the prism.
Price, including calibration in wavelengths for both prism and grating 11 0 6

NOTE.— This can only be supplied if ordered at the same time as the Spectrometer.

We can now supply for these Spectrometers apochromatic triple object glasses.
The calculations for these lenses and the measurements of the refractive indices of the
glasses used have been made by J. W. Gifford, Esq.

Clear Aperture ... 32 mm. (1}°)
Equivalent Focal Length .. 280 mm. (11}")

Price adapted to the Wavelength Spectrometer in place of the usnal achromatic
doublet object glasses, extra £6 10 0

For other accessories, see Seclion F, “ Accessories for Spectrometers and Speetrographs.”

HILGER WAVELENGTH SPECTROMETER,
with Universal Base.

The Hilger Wavelength Spectrometer (Constant Deviation T'ype) described on
pp.- D 1 et seq. can now be supplied with a slightly altered base-plate which permits
of the immediate adaptation of the additions described below, over and above all the
usual accessories. To this form of base-plate we have given the name * Uni
versal ” for convenience of reference. 'I'he alterations are as follows:

(1) The base-plate and tripod are of the form shown in Fig. D 6, the

tripod being heavier and larger than in the ordinary wavelength spec-
trometer and the base-plate having an extended arm.

(2) The base-plate is drilled with all necessary holes for the addition of the
following parts:—

(i.) Nutting Photometer (se¢ p. F 4), converting the spectrometer
into an efficient and accurate spectrophotometer. In this case the

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. 1.
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uprights supporting the collimator are screwed on by means of the
holes pmvic{ed for the purpose near the prism table. The four holes
thus left vacant towards the end of the extended arm are then utilised
to attach the Nutting photometer.

(i1.) The complete accessories for high resolving power (Michelson
echelon, Lummer-Gehrcke plate, and Fabry-Perot etalon) described in
Section ().

The four holes left vacant towards the extremity of the extended arm when
the collimator is in the first position will also be found of considerable use in
many investigations where it is desired to fix something very rigidly in front of
the slit of the spectrometer.

Prices :—
Wavelength Spectrometer, prism of 1'65 refractive index for D,

as deseribed on pp. D 1 to D 4, but with Universal base-plate... £26 17 0
With denser prism, 1'74 refractive index for D ... 29 12 0
Well-made case, with lock and key 117 8

Fig. D 6.

| The above figure shows the Hilger Wavelength Spectrometer on Universal Base,
with Nullting Photometer. The change over from this arrangement to the one immedi-
ately below can be easily effected in ten minutes.

| Nutting photometer for attachment to above (as deseribed on p. F 4 and
| shown attached in Iig. D 6), extra £33 0 0

Complete additions, as described on pp. O 4 and O 5 to convert the Spectro-
meter into the form modified for use with the Michelson echelon, Lummer-Gehrcke
parallel plate, or Fabry-Perot etalon described in Section . (Shown m Fig. D 7

with Lummer-Gehrcke parallel plate in position as set up for observation of the
Zeeman effect.)

Price, including well-made case, with lock and key to take the Nutting photometer,
Michelson echelon, Lummer-Gehrcke parallel plate, Fabry-Perot etalon, and the other
parts required for use with these accessories £8 10 0

(I these additions be ordered al the same time as the Spectrometer, the ordinary slit may
_J be omitted, and £2, 10z, deducted from the above price, We recommend, however,
“ that the ordinary slit be retained for general spectroscopic work:.)

ADAM HILGER, Ltd.,, 75sa Camden Road, London, N.W. 1.
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Fig. D 7.

The above figure shows the Hilger Wavelength Spectrometer on Universal Base
arranged for use w'th Fabry-Perot etalon, ele, (see Section 0); with Lummer-Gehreke
parallel plate in position as set up for observing the Zeeman effect.

Fig. D 8.

The above figure shows the Hilger Wavelength Spectrometer on Universal Base.
with Infra-red Accessories described on p. F 12.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1.
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WAVELENGTH SPECTROMETER, Constant Deviation Type
(Large Model).

Height to the centre, 320
mm. without levelling
gerews ; reth  levelling
gerews, 310 wm.

Fig. D 9.

Wavelength Spectrometer, Constant Deviation type, large Model.  This

instrument (Fig. D 9) reads with an average accuracy of about I Angstrom unit, from
388°S to 7950 pu in wavelengths direct. The principles of its coustruction are
the same as that of the smaller model, but it is larger and more powerful in every way.
The object glasses are of | #-inch (414 mm.) clear aperture, and of 144 inches (368 mm. |
focal length. The divided scale of wavelengths is engraved on a helical drum, the
length of seale division being about 81 inches (205 em.). The evepiece has a brnght
pointer for measuring the wavelengths of bright spectrum lines on a dark field. The
mstrument is of the Constant Deviation Type—t.e., the telescope and collimator are
both rigidly fixed, the spectrum being traversed by the fine micrometer screw to
which the helical drum is attached. The index is on the side of the drum towards
the eye, so that the wavelengths of lines can be read off without quitting the
evepiece.

Price, including shutter evepiece with bright pointer and lateral
adjustment (see Fig. D 3), and calibrated complete ... £80 0 0

Nore.— We can also supply this instrument with a smaller screw motion, ana less
eatended wavelength scale engraved on « drum identical with that on the
Wavelength Spectrometer with Diffraction Grating (Fig. D 10). The
accuracy is then the same as that of the small instrument with dense
prism, but the intensity of illumination is nearly double.

Price ... - : s e £68 0 0
Levelling screws to either of the above 4540
' Well-made mahogany case, with lock and key to either of the
above & 8
(Camera to go in place of the telescope, with 21}-inch focus
lens, extra to either of above 910 0
Apochromatic triple object glasses, instead of the doublets
usnally supplied, extra to either of the above 1010 O

For further accessories, see Section F,“ Accessories for Spectrometers and Spectrographs.”

ADAM HILGER, Ltd.,, 75a Camden Road, London, N.W. 1.
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HILGER WAVELENGTH SPECTROMETER,
with Diffraction Grating.

(Resolves the | doublets of the E Group, and measures wavelengths to 1 juyx!rr'ﬂn {nit.)

Tuis  Spectrometer (Fig, D 10) has been designed with a view to supplying the
demand for an instrument giving a greater accuracy of wavelength measurement
than does our well-known Wavelength Spectrometer, Constant Deviation type with
prism, to which it is similar in construction: and is suitable for use in all cases
where the amount of light available is sufficient.

The accuracy of the instrument is about 2} times that of the dense prism

instrument, the readings being accurate to | ﬂngstn-m unit throughout the spectrum.

Of this instrument and the prism instrument each has its peculiar advantages, the
former on account of its higher accuracy, and the latter on aceount of the brightness of
the spectrum making it suitable for the exammation of the very faintest lines.

Height to ecentre 320
nen,  withouwt fﬂ‘i‘”ﬂly
serews ;. with  levelling
serews, 370 mm.

Fig. D 10,

The diffraction grating, which is a carefully selected film replica of one of
Rowland’s metal diffraction gratings, is mounted on a right-angle prism from the
hypotenuse of which the light is totally reflected. By this means one can pass
through the spectrum by rotation of the table on which the prism stands, as in the
case of the instrument described on P- D 1. The telescope and collimator and general

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W. 1.
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build are also similar to those of that instrument. The wavelength drum and index
are shown n Fig. D 11.

Price of this Spectrometer, ac-
curately calibrated in  wavelengths
throughout the whole visible spectrum
from 380 pp to 800 pu (including
cover to prism table) ... £32 15 0

Additions to convert into the
prism instrument described on p. D 1,
with wavelength graduations for both
grating and prism secales, and wooden
case for keeping prism and grating
when not in use St 4 S R
NOorE.~—These can only be supplied if

ordered at the same lime as the

Npectrometer,

The following additions can be
supphed with this instrament ;—

Levelling screws, case with lock and key, extra high power eyepieces, shutter
eyepiece, and camera. For prices and descriptions, see under the prism insirument,
pp. D 3 and D 4.

k ’”"..f‘” rther aceessories, see Section F,“ Aceessories S or S_ﬂ*r! rometers and w"‘?}e‘f‘tr'fﬂﬂ"’jdt.~.~,"

Fig. D 11.

WAVELENGTH SPECTROMETER,
Photographic Scale Type.

aF ' rO=IRY 5 L’fl

| ' | i .
| CE— — I Hf = S

.

£ 1
i

Ll

Fig. D 12,

This Spectrometer (Fig. D 12) affords the most ready means ot determining wave-
lengths where great accuracy iz not required, as readings can be taken at a glance
in wavelengths direct to an accuracy of about 10 Angstrom nnits from 390 pp to 800 pup.

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W. 1.
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The photographic seale is mounted on a tube (with collimating lens), and the
light from the scale is reflected from the surface of the prism. A
reflected image of the scale is thus seen in the telescope in juxta.
position to the spectrum as shown in the woodeut in Fig. D 13. The
print must only be taken as representing the size of the real image
Fig. D 13, formed by the telescope object-glass. To get an idea of the size of
field in the instrument, the print should be looked at with an eyepiece.

The collimator, prism, and photographic scale mount are fixed to a rigid cast-
iron base, the telescope alone rotating to pass through the spectrum.

A leaflet of instructions is issued with each instrument.

The greatest care is taken in the standardisation of the prisms and lenses, and

in the preparation of the scales, and the highest attainable accuracy and best definition
are guaranteed.

Price, complete ... ... 21410 0
Levelling screws to the above 018 6
Serew adjustment to photographic scale (extra) ... 016 0
Well-made case, with lock and key ... e A0l

(! .....

e
Tty | -

- —
= B
l L
~— !
Fig. D 14.

ek
Wavelength Spectrometer, Photographic Scale Type, with Camera
attached.—The above figure (D 14) shows the camera in position. The camera has its
own lens, which is achromatic and of 21-mnch foeus. It goes in place of the telescope,
and the interchanging of telescope and camera oceasions no alteration of adjustment
whatever, the scale appearing correctly in juxtaposition with the spectrum on the
photograph if the instrument has been correctly set visually with the telescope. The
camera has shutter for exposure. (The scale extends only over the visible portion
of the spectrum.)
A leaflet of instructions is issued with each camera.
Price of camera, extra ... £6 13 0

-

-
-

| —

' :
it

For other accessories, see Section F, * Accessories for Spectrometers and Spectrographs.”

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. 1.
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DR TUTTON’S SPECTROSCOPIC MONOCHROMATIC
ILLUMINATOR.

Aperture ratio 1/6.
This instrument (Fig. D 15) is deseribed and illustrated in Dr Tutton’s
“ Urystallography ” (Maemillan & Co., 1911), and performs very efficiently the same
functions as the Spectroscopic Monochromatic Illuminator described by Dr Tutton
to the Royal Society in 1895 (Phil. Trans. A, 185, 913), an illustrated account of

which is also given in his “Crystalline Structure and Chemical Constitution ”

Height to centre, 370
mm, with levelling

EEVeIrg,

Fig. D 15,
(Macmillan & Co., 1910). It is similar in construction to the Hilger Wavelength Spectro-
meter (prism form) described on pp. D 1 to D 4, with the following modifications :

(1) The addition of a second adjustable and symmetrically opening slit which can
be put in the place of the eyepiece, thus converting the instrument into a Mono-
chromatic Illuminator. The first slit is also wade symmetrically opening.

(2) The prism (of 162 refractive index for D) is of larger size, ziving an effective
beam of light 30 mm. wide for 539 pep.

(3) The object glasses are 31°5 mm. clear aperture; but to increase the intensity
of the hight the focal length 1s reduced to 185 mm.

(4) The eyepiece may be attached in front of the second slit, for observation of
the spectrum lines and regulation of the opening of the slit.

(3) One of two alternative ground-glass diffusing screens is mounted on an

ADAM HILGER, Ltd.,, 7sa Camden Road, London, N.W. 1.
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adjustable tubular fitting in front of the second slit, adequately to diffuse the issuing
monochromatic light so as to fill the field of any observing instrument brought in
front of it.
The wavelength drum is engraved from A 385 pp to A 800 pp.
Price, including the usual accurate wavelength calibration and protective cover

for the prism table . et 230 00

In the case of certain classes of work for whick this instrument may be wused
requiring qreater intensity of light, a suitable lens may be mounted in place of the
ground glass screen ; but for convenience and efficiency in erystallographic observations
Dy Tutton has found the diffusing screens greatly superior.

MONOCHROMATIC ILLUMINATOR FOR THE ULTRA-VIOLET
AND VISIBLE, reading from 200 ,. to 700 ,. direct in
Wavelengths.

(Can be calibrated with a Frequency or Frequency® Scale if desired.)

Fig. D 18.

This instrument (Fig. D 16), which is particalarly suitable for experiments on
ADAM HILGER, Ltd., 75a Camden Road, London, N.W. «.
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the photo-electric effect, ete., is shown in the above illustration. Levelling screws
are always supplied, although not shown in the figure.

The lenses are of 31 mm. aperture and 210 mm. focal length for A = 300 JAp.

The beam of light from the collimator passes at minimum angle through a Cornu
prism of quartz (height 32 mm., length of face 42 mm.), and is then reflected from
a plane mirror into the telescope. The mirror consists of a plane parallel plate of
quartz coated on the back with mercury tinfoil amalgam, which is an excellent
reflector in the ultra-violet. The prism and mirror stand on one table, which is
rotated by means of a fine steel screw in the same way as the prism table of the
Wavelength Spectrometer, Constant Deviation type (see pp. D 1 to D 4), the wave-
length of the portion of the spectrum under observation being read off direct on a
helical drum.* The average accuracy of reading throughout the range is about 1 .
The collimator and telescope are rigidly fixed to the cast-iron base. If desired,
a quartz prism on the constant deviation principle can be supplied, but owing to
the greater thickness of quartz traversed with such a prism, and the fact that the
absorption of quartz begins to be important even at wavelength 202 pp, this form
Is not recommended.

Fig. D 16 (a). Fig. D 16 (3).

The improved symmetrical slits supplied on these instruments and on the infra-
red spectrometer are shown in Figures D 16 () and D 16 (b).

Slit (@), for the collimator, is provided with a screw-thread T in front of the
slit, into which is screwed a diaphragm of 11 mm. aperture. If it be desired to utilise
the entire length of the slit this diaphragm can be removed. The screw thread forms
a ready means of adapting an eyepiece to the slit, an arrangement which is often
convenient.

Slit (b) for the telescope differs from slit («) only in having a block B with recess R
for thermopile, and an eyepiece (removed in the illustration) for observation of the
slit and thermopile. This block is no hindrance to the use of the slit for the mono-
chromatic illuminator.

Both the above slits are adjustable by large milled ring, with division reading
to 1/1000 inch.

* Nee nole on . D 16,

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. 1.
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For quartz-condensing lenses, fluorescent eyepiece, ete., see Section F.

The dimensions of the optical parts of this instrument have been adopted as
having been found suitable for work on the photo-electric effect; we are, however,
prepared to quote, if required, for instruments of similar construction but with
larger prisms and larger diameter lenses up to f/4'5 in quartz, or if purity of
spectrum can be sacrificed, lenses of the standard diameter but of focal aperture
f/4°5 can be supplied. For such large focal apertures it is desirable to use in front
of the slit a special quartz condenser figured to remove spherical aberration.

Additions for converting the above Instrument (b into the Infra-red
Spectrometer, described on p. D 14, consisting of :—

Rocksalt prism, nickel-steel concave mirrors, plane mirror of nickel steel to
replace that used for the ultra-violet, thermopile to fit into slit (5) above, extra
helical drum calibrated for the infra-red, cast-iron base and mounting for the
svimmetrical slits and mirrors, and case to take the ultra-violet or infra-red por-
tions of the apparatus when not in use,

When it is desired to use the apparatus for infra-red work, it is only necessary
to remove the telescope and collimator, to replace the quartz prism by that of
rocksalt, and to attach the cast-iron frame on which the mirrors are mounted with
the symmetrical slits in position thereon.

Price of the complete infra-red attachments R 1S 0

For suitable galvanometer for wse with the above infra-red altachments, see p. F 12
of our Calalogue.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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INFRA-RED SPECTROMETER.
Calibrated in Wavelengths from 500 p;: to 9000 .

Fig. D 17.

The optical elements of the Infra-red Spectrometer shown in Fig. D 17 are
as follows :—

Two symmetrical slits, each having an effective length of jaws of 20 mm. In the
second of these slits is mounted a Hilger Bismuth-silver thermopile (fully
described on pp. F 14 and 15).

Two concave mirrors of nickel steel (which in the case of the alloy selected is
practically non-tarnishable), both of 27 cms. focal length and 38 mm. diameter.

Rocksalt prism 32 mm. high, 42 mm. length of face.

Plane mirror of nickel steel.

The two slits and the two concave mirrors are rigidly fixed to a cast-iron base.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1.
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Levelling screws are supplied to the tripod, although they are not shown in the
figure.

The light entering from the first slit 1s collimated by the first mirror, and passes
through the rocksalt prism to the plane mirror. It 1s reflected thence to the second
concave mirror, by which an i1mage of the spectrum 1s formed on the second slit.*

The rocksalt prism and plane mirror are mounted on a table which 1s capable of
rotation by a fine screw. 'l'o this screw 1s attached a drum on which the wavelength
ot the line under observation 1s read off direct by means of an index running n a
helical slot in the same way as 1n the case of the Wavelength Spectrometer described
on P 1.

The entire thermopile case 1s protected from external radiations by a large nickel-
plated case.

T'he thermopile will be supplied with a sensitive area 10 mm. long x 1 mm. wide
unless otherwise ordered. If desired the 20 mm. long x 1'5 mm. wide size can be
supphied, the price being the same. 'I'he larger size gives, of course, larger galvano-
meter deflections (provided the whole length of the slit be filled with light), but owing
to the curvature of the spectrum lines a less accurate reading of the wavelength 1s
obtainable. ,

The rocksalt prism 1s varnished with a solution of pyroxylin in amyl acetate unless
special instructions are given to the contrary. 'This varnish, while protecting the
prism, allows most of the infra-red rays in the region over which this spectrometer 1s
calibrated to pass almost unabsorbed. It has one strongly-marked absorption band,
but if necessary 1t can easily be washed off with amyl acetate.

Price of the Infra-red Instrument complete, as described, with

levelling screws s B oA i)
(Hor surtable galvanometer see p. F 12.)

Price of additions necessary to convert the Infra-red Spectro-
meter 1nto the Monochromatic Illuminator deseribed on
p.- D 12) mcluding case for the parts not i use ... 2810 0

A leaflet of wnstructions as to the use of the wnfra-red spectrometer vs 1ssued with
each wnstrument. Thus leaflet also contains motes concerning the method and accuracy

of the calibration, care of the prism, the dispersion of rocksalt, and the resulis of an
inwestigation into some sources of error.

— —

* This arrangement, in which every ray when in the position of observation passes through the
prism at minimum deviation, was first described by Wadsworth, Pril. Mag. (5), 38, 346 (1894).

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. 1.
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SECTION E.

SPECTROGRAPHS.

.\'/n l“'rlle 1/, !J,"H;fr,l'f;'ff/.!f'r.\' .'u,f;. L Or r!Hf[ nf Uu‘ .\:‘;ﬂ'f'l‘f'ﬂf_.’f'”/)l'f-n i HHHH: rf ."H ffa.'.x .\'f'l_‘fr_nn

H.‘('!/ ,H N ﬂ! IH;{( j;‘ﬂ! 111, Hji!r_,fll"'ffllﬂﬁ

[T
L '

]

l‘_\'l.}ZSH ) le‘i‘i;ll desire 1s 1',\;|H't_-uwl Lo Ihl_- vnntl';tl‘l\" we HOW .-~ll|}|l|.\' on the hlllh
of all spectrographs described on pp. E2 to E5 and the Uviol Glass Spectrograph
on p. K7, m place of the usual comparison prism, a sliding diaphragm, inter-
changeable with the wedge of the slit, this diaphragm having three apertures giving
three comparison spectra in close juxtaposition.

The above print 18 a process reproduction, enlarged three times, of a portion of
a photograph of three comparison spectra taken in this manner on our quartz
spectrograph, size (c¢), with wavelength scale (see p. E 3).

In addition to those described in this Section, other forms of spectrograph
made by us are the “ Littrow " spectrographs (either with plane diffraction gratings
or with lﬂ'ihlll ﬁ_\'ﬁlt‘lllﬁ‘l of 8 feet (Section GG) and of 10 feet focal ltrll;_:'lh: and
quartz spectrographs of large aperture ratio (up to f/5): while for work in the visual
spectrum not requiring great resolving power, the wavelength spectrometers with
cameras described in Section D, and the efficient and inexpensive little direct
vision grating addition described on p. J 1, should also be taken into consideration.
Prices, and H[N'l'illlt‘ll |ihill<>:l';1|l]l-'~ taken on Aany of these, will be sent POSI free
On npp]iv.ﬂinn.

Photographs of Samples.—We are prepared to take photographs of the
spectra of samples on one of our quartz (¢) spectrographs, with wavelength scale,
at a charge of 7s. 6d. for each photograph. The spectra of three samples, together
with the wavelength scale, as shown above, can be taken for this price.
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QUARTZ SPECTROGRAPHS.

Quartz Spectrograph, size (4) Fig. E 2.—This spectrograph has a dispersion
three times that of size (¢), being designed for work with complex spectra, such as
that of iron. It takes the entire spectrum from 210 ppe to 800 pp in three exposures,
on 10 x4 ich photographic plates.

AsiLELP WP LOMbDAMN

Fig. E 2

[t 18 of the “Littrow” form, which in so large an instrument presents great
:ulvallm;:ﬂs; owing to its compactness.

The optical train consists of one quartz lens of 70 mm. clear aperture, and 170
cms. focal length; and a 30" prism of quartz 98 wm. length of refracting face
X 57 mm. high, the second face being coated with tin mercury amalgam, which 1s
a good reflector throughout both the visual and ultra-violet regions.

The slit is our No. 2. (see p. F 35).

The light enters by the slit, is reflected along the camera tube by a right-angled
prism of quartz, i1z collimated by llm lens, enters and is reflected back by the quartz
prism, and retraces its path through ‘the lens, an im: \ge of the spectrum being formed
on the photographic plate.

Fhe prism and lens are mounted on a carriage which moves along a slide, its
]nmiliull h(ﬁing {lvﬁuitul}' determined Ii}' LWO stops with screw iltljll:‘-itllli}llf.
can also be rotated to one of three definite positions.
correspond with the three portions of the spectrum :

The prism
These alternative positions
the camera being provided with

means of varying the inclination of the plate necessary to obtain good definition
thronghout the spectrum.

The whole is mounted on a substantial cast-iron base.

Overall length of spectrograph 78:7 inches (2000 mm.).
Overall width of spectrograph 1375 inches (350 mm.).

Price S s o BOBY O 0

ADAM HILGER, Ltd., 75a Camden Road, London, N.W.
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The following two spectrographs, with quartz prisms and lenses, have been very
carefully designed with the following objects in view :—

(1) To be in permanent adjustment.

(2) T'o give the whole spectrum from 210 pp to 800 pp on one plate,

(3) To give good definition over the whole spectrum on the ordinary pholographic
plate.,

(4) To give as large an amount of light as is consistent with the above conditions,
thus enabling spectrograms to be taken with relatively short exposures.

The instruments are sent out completely adjusted, ready for pholographs to be taken.

Quartz Spectrograph, size (¢) (s Fig. K3).— Lenses of 24 inches (610 mm.)
focus, the instrument giving a spectrum from 210 up to 800 px of about
200 mm. long. Prism, 41 mm. high x 65 mm. long face. Size of plate, 10 x 4 inches,
The slit is our No. 2 (see Spectroscope slits, Section F). The dispersing system
congists of one Cornu prism. There is a vertical motion by rack and pinion to the
dark slide, with scale, whereby a number of exposures can be taken one below the
other.

Price £58 15 0
(Specimen photographs will be sent post free on application.)

Quartz Spectrograph, size (¢), with wavelength scale.

In the case of the size (¢) instrument, an accurate scale of wavelengths can be
mounted internally in such a manner as to be brought at will in contact with the
photographic plate. Tllumination is provided by means of a small electric lamp, and
a contact print of the wavelength scale can thus be obtained on the same plate as,
and in juxtaposition to, the photograph of the spectrum (as in Fig. E 1).

Price, if ordered at the same time as the spectrograph £13 0 0

The accuracy with which wavelengths can be read on these scales is

approximately as follows :—
Exrox oF Reabixa.

WaveLENGTH. : P
(In Angstrom units,)

7000 1O
4000 2
3000 D
25 )
2200 |

If desired, the scales can be divided to read frequencies instead of wavelengths,
the price being the same.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. .




Quartz Spectrographs E 4

Wavelength Scales on glass for size (¢) similar to those described

below in connection with size (a). Price each ... . £1 10 0

Fig. E 4.

Quartz Spectrograph, size (). Lenses of 8 inches (203 mm.; focus, the
instrument (see Fig. E 4) giving a spectrum from 200 pp to 800 ppx of about
65 mm. long. Size of plate, 4} x3} inches. The slit is our No. 1 (see list of

Spectroscope slits). The dispersing system consists of one Cornu prism.
Price ... g arbt<10 -0

(Npecimen photographs will be sent post free on application. )

Accurate scales of wavelengths have been prepared in connection with this
spectrograph. These scales are photographed on glass, and can be laid direct on the
spectrograms to read off the wavelengths. They are prepared to suit each individual

instrument, and are sufliciently accurate to determine the identity of most lines.
Price ... o £1 5 6

The quartz spectrograph size (a) can also be supplied, adjusted to take the
whole spectrum from W.L. 1850 to W.L. 8000. Price, the same as the above.

Eyepiece mounted for the examination of the visible spectrum.

fh i J et 814040

ADAM HILGER, Ltd.,, 7sa Camden Road, London, N.W.



Quartz Spectrographs

Large Quartz Spectrograph, “Are”
Form (Fig. E 5), has a high quality slit with
non-tarnishable jaws and fine steel adjusting
screw with large divided drumhead.

The collimator and telescope lenses are
of quartz, 1} inch clear diameter, 35'7 inches
focus for D. Focussing by accurate slides
and rackwork to both collimator and tele-
scope, and division for setting focus.

Right and left rotation quartz prism each
of 30" (Cornu system), 41 mm. high x 65 mm.
long face. The camera arm is a light but
extremely rigid casting of aluminium alloy.
The camera is mounted on a rotating table
with clamp and division, so that the plate
can be tilted to any angle to get the spectrum
in focus throughout its entire length.

The camera has double rack and metal
slide with division, taking seven exposures
on a quarter plate, the spectrum running
the long way of the plate.

Mounted on massive cast-iron stand with
the camera arm supported by a solid are with
divisions for setting. The camera arm has a
clamp for fixing it in position. Levelling
screws to cast-iron stand.

The prism table stands on three levelling
screws on a rotating table, which has a rack
and pinion for rotating, and a division for
setting.

The instrument is suitable for use with
a diffraction grating, although when using a
plane grating and quartz lenses there is con-
siderable curvature of the focal surface.

The mounting is thoroughly rigid, and
the whole instrument is of high quality work
throughout.

Price, complete £105 10 0
Same as above, but camera to take half plate.
Price, extra ... £ 0 0

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. i
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The Féry Spectrograph E 6

THE FERY SPECTROGRAPH.
(For full deseription see separate leaflet.)

The Féry Prism and Instruments embodying the same are protected by the jollowing
patents—uviz., Germany 228589, Austria 43972, France 411862, Great Britain 10330/10,
and [United States off Ameriea 1007346,

[n this instrument (Fig. K 6), the collimator and camera lenses are entirely
suppressed, the only optical work being the prism itself. It is usually supplied with
& quartz prism, but a glass prism can be used on the same instrument if desired.

The employment of the principle of auto-collimation with a 30 prism
simultaneously shortens the apparatus, simplifies the lens system, and avoids
trouble due to the rotatory properties of the quartz, since the prism is traversed
twice in opposite directions.

The general condition for producing a pure spectrum is that all the incident or
refracted rays should make the same angle with the refracting surface. By giving
suitable spherical curvature to the front and back surfaces of the prism this condition
18 very closely realised, and a sharp spectrum is obtained on a cylindrical surface
exactly as with a curved reflecting grating.

Owing to the curvature of the focal surface it is necessary to use photographic
films in order to get ideally perfect focus throughout the spectrum, but it has been
found in practice that satisfactory results can be obtained with less than the
theoretical curvature; and, if preferred, a plate carrier can be supplied at an
oxtra charge of £1, having such a curvature as can be impressed on thin photo-
graphic plates without risk of breakage. Prices of photographic films and of thin
plates will be found on pp. F 16 and 17.

Dimensions :—
Size of prism, 58 mm. ; length of face, 50 mm. high.
Distance from face of prism to centre of photographic plate, 1080 mm.
Size of photographic plate, 10 inches x 2 inches (or if desired 24 em. x 5 cm.),
taking 4 spectra one below the other.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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Fig. E 7.

The spectrum extends from 210 uu to S00 p, the length of spectrum between
these limits being 224 mm.
The spectrograph is shown in Fig. E 6 and in diagram in Fig. E7.
Price, complete with quartz prism and quartz sphero-
eylindrical condensing lens ... £68 10 0

Simpler mounting constructed in wood, but with similar quartz
prism and giving similar spectra to the above, price ... 43 0 0

Quotations can also be given for these instruments with prisms of glass,

(Specimen photographs taken on the instrument, and complete deseription of its
construction, will be sent post free on application.)

Ultra-Violet Glass Spectrograph for the spectrum from 300 up to 800 Jap.

(@) With two prisms and lenses of the most transparent ultra-violet glass -
(see Fig. E 8), the lenses of 8 inches (203 mm.) focus, the spectrum
from 300 pp to 800 pp, occupying about 40 mm. long. Size of
plate, 4} x 3} inches. The slit is our No. 1 (see Section F).

Pl'il:t' : T £16 10 0
ADAM HILGER, Ltd.,, 75sa Camden Road, London, N.W.
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CONCAVE GRATING SPECTROGRAPHS.
(EAGLE MOUNTING.)

(See Paper by A. Bagle “On a New Mounting for a Concave Grating ™)
Astrophys. Jour., 31, page 120 (March 1910).

[n comparison with the classical Rowland mounting, the Eagle mounting has the
following advantages :—

(1) It occupies very little space.

(2) No {luermd room 18 necessary.

(3) Spectra on either side of the normal may be used with equal facility ; a
point of some value, as it may happen that the best third-order spectrum
15 on the opposite side to the best first-order spectrum.

‘4) Everything being on the same axis, great rigidity 1s obtained.

(5) It is much easier to ensure uniformity of temperature. This is of capital
importance in making long exposnres with the larger models.

(6) Higher orders are obtained.

Mr Eagle has developed in detail in the above-mentioned paper the comparison
between the two methods of arranging the diffraction grating. We are of opinion that
for the great majority of work the Bagle mounting is much to be preferred. We are,
however, prepared to quote, if desired, for spectrographs constructed on the Rowland
system.

SIZE (a).
(See Fig. E 9.)

(Suitable for a Grating of 90 ¢/m. radius and 1'4" diameter ;
20,000 lines per inch.)

The instrument consists of a cast-iron girder on which are mounted the camera,
and the slide for the grating carriage. 'I'he grating carriage is movable longitudinally
by a screw of }” pitch, the motion being sufficient to give the following ranges of
spectra, if the grating be of 20,000 lines per inch.

st order, from the extreme violet to 1,900 uu

2nd < 4 950 |,
3rd = < i 640
ith & A 180
Sth A 5 - 380 .,

Fig. E 9.

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W. .



Concave Grating Spectrograph E9

The frame of the camera is of metal, the dark slide of mahogany. Comparison
photographs are obtained by means of a sliding diaphragm in front of the plate actuated
by screw motion. The slit is our No. 1 size (see Section F). The size of the film is
10” % 2%, of which 93" x 1" are exposed.

We recommend that with this aud the next size of instrument films be used.
Stiff films are now easily obtainable from photographic plate makers (see p. F 16), and
this will bend to the full curvature and give perfect definition from end to end. For
the use of plates, however, a second dark slide is provided, which has only half the
correct curvature, that being the greatest amount of bending to which one can safely
submit even the specially thin plates now obtainable.

The grating mount is provided with means of levelling the grating, and of setting
the lines of its ruling parallel to its axis of rotation. The slit can also be adjusted to
be parallel to the lines of the grating. The instrument is provided with a well made
light-tight cover.

Price, including best quality Rowland grating of dimensions
mentioned above ST 4R I

Rods from camera ends of the instrument to actuate the screw motion and rotate
the grating; also counting mechanism to both for accurately setting the grating to
any desired position.

Price, extra £9 0 0

SIZE (b
(Suitable for a Grating of 120 ¢;m radius and 14" diameter.)
This instrument is of the same design as size (a), but of increased length.

Price ... SRR < (AT E R

The price of the rods and counters is the same as for the size («) instrument.

SIZE (¢).
(Suitable for a Grating of 305 ¢/m radius and 4" diameter.)

With gratings of this radius it is usnally preferable to mount the camera and the
slides with screw motion, ete., on separate concrete or brickwork supports instead of both
on one girder,and the camera and slides are designed for this purpose. A drawing of the
necessary brickwork iz sent in receipt of every order for one of these instruments, The

r wooden cover is provided as for the smaller size of grating mounting, but in this and in
| the following case a second inner cover is provided further to retard the temperature
variations which with all large grating spectrographs are a source of great inconvenience
if not provided against. The camera is arranged to take plates 40 x4 ¢/m, and all

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1




Concave Grating Spectrograph E 10

adjustments, as given under specification for size (), are provided, together with rods
from the camera to actuate the screw motion and rotation of the grating. The slit is
our No. 2 size (see Section ).

Price, including best quality Rowland grating .. £190 0 0

SIZE (d..

(Suitable for a Grating of 650 ¢/m radius and 6" diameter.)

This size is of exactly the same design as size (¢) deseribed above, with the
exceptions that it is longer to suit the longer radius of curvature, and that the
grating mount and carriage are suitably modified for the larger size grating.

Price, including best quality Rowland grating ... ... £280 0 0

Small Wooden Camera for adaptation to any spectroscope, with dark slide
and fine ground grey plate, taking four exposures on half a quarter plate.

Price ... ¥ £2 00

The above camera can be supplied with achromatic enlarging lens, enlarging
three times. (If preferred, the arrangement can also be supplied enlarging either
twice or four times.)

Price extra ] £110 0

Small Wooden Camera, same size as the above, having tilting motion with
bellows to enable the whole spectrum to be focussed. (The nature of the optical
system must be stated when ordering this camera ; the woodwork is then constructed
to give approximately the tilt required, a sufficient amount of motion for exact
adjustment. being provided in addition.)

Price ... o £2 15 0

Wooden Camera, with 21 inches (530 mm.) focal length achromatic lens of
1} inch (31 mm.) aperture, tilting motion with bellows (up to an angle of 35" with
the axis in either direction), and dark slide arranged to take six exposures on a
quarter plate, the slide being moved by rackwork. A shutter is provided for
exposure.

This camera is designed for use with a No. 1 or No. 2 table spectrometer
(Section C), or with our wavelength spectrometers (Section D), but it can be
adapted to almost any instrument.

gy - - S i st B L =0

ADAM HILGER, Ltd., 75sa Camden Road, London, N.-W. :

Telegraphic Address—** Sphericity, Camroad, London.”
Telephone-—-North 1677 8.
Cable Code Western Union.

September 1913.



Accessories Fi

SECTION F."
ACCESSORIES FOR SPECTROMETERS AND
SPECTROGRAPHS.

Fig. F 1.

Vacuum Tube for Experimental Work. The tube 15, as will be seen
from the sketch (Fig. F 1), of
the end on type. It is supplied
with a tap, and the light is con-
centrated into a line focus by a
| sphero - cylindrical condenser, of
which the spherical portion fits
accurately the ground and polished
cup at the end of the vacuum tube.

Price, with glass
condenser ... £2 5 8
Price, with quartz

condenser ... 315 6

Combined Vacuum Tube
Holder and Spark Apparatus,
readily interchangeable (Fig. F 2).

Price L SEa e o b (1

Arc Lamp (Fig. F 3) snitable for
the arc spectra of metals. Rods of
the metal (of § in. to } in. diameter)
are held in the spring clips. A
direct current is employed, which
should be off a cirenit of 100 volts
or more, with suitable resistance
to give about 8 amps.

Price ... £3 5 0

Attachment for using
the arc horizontal.

Fig. F 2 Extra ... . 8010 0 Fig. F 3.

* The copyright of this Sectiom, with its letterpress and illustrations, is protected by the Copyright
Aet, 1911, and any one infringing the copyright by reproducing letterpress or tllustrations, or exlracts
Jrom the same, will be proceeded against,

ADAM HITGER 1#4 "ra Camdan Daad T andas A 1X7 .



Accessories F 2

Slit Rod for attachment to any Collimator.—This simple device can be
quickly and easily attached to the collimator of any spectroscope without in any way
interfering with the adjustments. Figs. 4 and 5 show the slit rod in position clamped
to a collimator, in Fig. F4 a condensing lens being carried, and in Fig. F 5 a Baly
adjustable absorption tube. The absorption tube, condenser, etc., are readily inter-
changeable and are adjustable for height. A very considerable gain in convenience
results from being able to attach such accessories to the collimator in this way.

The following parts are supplied :-

1. Rod Carrier for attachment to any collimator tube, with rod and clamp for same,

Price ... % st e )
Price, with two clamps, suitable for use with mirror and condenser
simultaneously ... i
2. Condensing Lens of glass, with spherical surfaces in mount with stem
for the above rod carrier. Price 011 6
3. Condensing Lens of quartz, do., do. Price b b -
Fig. F 4.
1. Sphero-cylindrical Condenser of glass (as in Fig. ' 1) similarly
mounted for the above rod carrier. Price ... & TN D
5. Sphero-cylindrical Condenser of quartz.  Price . | 2 14 0
- »
j |
25  H

L L1 L L L] L] !!

L. e I !
“ "

e ——— e, ol

¥ I .

Fig. F 5.

6. Carrier for Baly absorption tube, described on the next page, with stem
for the above rod carrier (as in Fig. I 5). Price RPN e Sy O
('I'he absorption tube is held securely in place on its mount by means of a rubber band
which passes under four projecting pimns, the ends being looped over the tube.)
7. Mirror in tilting mount, with stem for the above rod carrier. Price £0 11 6

ADAM HILGER, Ltd. 75a Camden Road, London, N.W. 1
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Sphero-cylindrical condensers on raising and lowering stand, giving a line

of light on the slit from a point source.
£215 0
310 0

Price, glass
ys quartz

Condenser (spherical surfaces) (Fig. F 6) on raising and lowering stand.
£1 17 6

Price, glass
212 6

.  qQuartz

A LSRN e = ONSON

E_nﬂmiiniuhlluh L AR ST RIS —

Fig. F 7.

Adjustable absorption tube for examination of the light absorption of liquids
(see Baly's “Spectroscopy,” First Edition, p. 414). The thickness of liquid can be read
off on the scale in millimetres.  With quartz end plates, 19 mm. clear aperture, as shown
in Fig. F 7.

Price . £1 5 0

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. !
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Fig. F 9.

NUTTING POLARISATION PHOTOMETER ATTACHMENT.

This is a form of polarisation photometer attachment for spectroscopes described
by P. G. Nutting (see reprint No. 155, Bulletin of the Bureau of Standards), modified
in one or two particulars. It can be used for all classes of spectrophotometry in the
visible spectrum ; and when supplied mounted on a tripod stand can be used with any
ordinary spectroscope. [t is also supplied mounted suitably for immediate attachment
to the *“ Universal ” form of the Hilger Wavelength Spectrometer described on p. D 4.

The combination of the Nutting Photometer with a Hilger Wavelength S|]rectm—
meter results in a spectrophotometer which is accurate as regards both the wavelength
and the photometric measurements, gives a great amount of light, and is extremely
rapid to use. Great care has been taken to work out thoroughly the correct con-
ditions of illumination (a point of the utmost importance in accurate spectrophoto-
metry), and the instrument can be thoroughly recommended for all visual spectro-
photometry.

The circle is divided both in ““densities ” and in degrees.

The prices given below include the supply of an arrangement on separate
stand for producing two parallel beams of light, by which means, together
with an adjustment provided on the photometer itself, the correct conditions of
illumination referred to above can be obtained with columns of liquid of any desired

length. The distance between the centres of the two beams is 38 mm. This arrange-
ment is shown in Fig. F 9.

Nutting Photometer Attachment described above, and ineluding small electric
lamp for illumination of the scale.

Price, ready for immediate attachment to the ‘“ Universal” form of Hilger
Wavelength Spectrometer (s2¢ Fig. F 9, which shows the

photometer attached in position) .. £33 0 0
Price, on separate stand with levelling screws, suitable for use with any ordinary
spectroscope g LORNE b T e

Raising and lowering stand for holding tubes of absorbing liquids, taking tubes
100 mm. long and upwards, or the Baly tubes deseribed on p. F 3; with two
carriers, each with stem, similar to the carrier for Baly tube on p. F 2, the correct
beam distance apart for the Nutting Photometer.

Price ... OB |
100 mm. tubes with screwed end caps, for the above, each 010 0

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W. i
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SPECTROSCOPIC ACCESSORIES.

SPECTROSCOPE SLITS.
Note.—All Spectroscope Slits made by us have jaws of untarnishable metal.

06 x actual size.

Fig. F 10.

1. Sht (Fig. F 10) with fine screw adjustment; having divided drumhead,
rumﬂmnmn prism, wedge for reducing the aperture, screws for correcting want of
parallelism of the jaws, should this become at any time necessary, and protective cap.

Price . ' £212 0

Instead of the wedge a shding diaphragm with three apertures for slluutt.rmn
photography, giving the spectra in close juxtaposition, can be supplied with this slit.

Price, extra, 1f supplied instead of wedge ... . oo P o)
2 ” in addition to 0 3 6
Price of sht No. 1, opening symmetrically (without wedge or

diaphragm) : 410 0

Maximum length of slit which can be utilised in either of the above = 7 mm.

The above slits can also be supplied giving a length of slit=14 mm. (without
reducing wedge) as follows :—

Ordinary form = £2 17 6
Opening symmetrically ... s 4 18 6
(rlass window to protective cap in any of the above, extra 0 2 6

The wedges and sliding diaphragms jor reducing the aperture, and the serews for correct-
ing the parallelism of the jaws arve not supplied on the above symmetrical slits.

ADAM HILGER U7 LONDON

06 x actual size.

Fig. F 11.

2. Slit (Fig. F 11), with adjustment by fine steel micrometer screw, and large
divided drumhead, comparison prism, wedge for reducing the aperture, and screws
for correcting want of parallelism of the jaws. (Maximum length of slit which can be
utilised = 18 mm.)

Price £510 0

Instead of the wedge a sliding diaphragm with three apertures for spectrum
photography giving three comparison spectra in close juxtaposition can be supplied
with this sht.

Price, extra, if supplied instead of the wedge ¢ . £0 5 0
i o in addition to ,, 3 018 6
Moroceco case for No. 2 ... 010 6

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W. i
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CROSSED SLITS.

For many purposes it is desirable to have two slits superposed at right angles, both
adjustable (see, for instance, our Wavelength Spectrometer modified for use with high
resolving power accessories, Section O, for one use of such slits). We make these in
two sizes.

(a) Main slit of the same size as slit No. 1, Fig. F 10,

Price % £3 15 0
(6) Main slit of the same size as slit No. 2, Fig. F 11.
Price - 910 0

In both the above the secondary slits can be readily rotated out of the field, or
entirely removed if desired. No comparison prism or wedge is supplied in either case.

Symmetrical Slit, with fine differential steel micrometer screw, % and [}, of

50
an inch piteh, large divided drumhead, comparison prism, and wedge for reducing the
aperture.

Price £12 10 0

Double and Symmetrical Slit for percentage measurements of solutions by the
absorption method, with fine differential screws, each having threads of %5 and §4 of
an inch piteh, and large divided drumhead.

[’riue £21 0 0

Nore.—This form of Symmetrical Slit can be confidently recommended where a very
accurate measurement of the slit width, together with symmetrical opening, is desired.

Note.—Vierordt's double slit method still remains the most economical of light for
spectrophotometry, and with the above high-class slit a high accuracy
18 attainable.

For Schulz's cells for use with the double slit, see list of Optical Work, Section P.

EYEPIECES, ETC.

Fig. ¥ 12,

Micrometer Eyepiece, pitch of serew = mm.
Price £6 7 6

ADAM HILGER, Ltd., 75a Camden Road, London, N.W.
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Shutter Eyepiece (Fig. I 13), including one
positive eyepiece, bright pointer with lateral adjust-
ment and mirror with universal motion for illumina-
tion of the same to render it visible in a dark field,
and two sliding shutters in the focal plane.

Price ... £4 0 0

Note.—This eyepiece has two shutters, which ecan be
shifted in from either side at will in the focal
plane to cover any desired part of the field,
thereby obscuring any bright spectral lines
which by their proximity hinder the observa-
tion of feebler lines. The metal pointer,
whose point is ground exceedingly fine
and polished bright with the greatest care,
is illuminated from above by a mirror. Fig.
This bright pointer 18 adjustable laterally by the two milled head screws below,
so that one can always return to the standard reading by setting the bright
pointer on a reference line. "

Slide with light filters to the shutter eyepiece for giving the pointer any desired
colour, by means of which an increase of accuracy and comfort in reading can be

secured—especially in the violet part of the spectrum ... £1 5 0

Helical Focussing Eye-
piece to the Shutter Eyepiece
(see Fig. F 14) of 17 (25 mm.)
equivalent focal length.

[o v RS . 1 A b )

Fluorescent Eyepiece,
as designed by Prof. laveing
for visual work in the ultra-violet.

Pooe 55 SRE 1050

[llumination of the pointer
in above by mirror with universal
motion.

Price (extra) £0 18 6 Figz. F 14.

Gauss Eyepieces.—This is a positive, or Ramsden, eyepiece with a plane
glass inclined at 45° to the optical axis, placed between the two lenses. Light
entering through an aperture in the side of the tube is thrown by the mirror on to
the webs. A clear space is left in the middle of the mirror through which the webs
can be observed. This forms a very nseful accessory to a spectrometer for the accurate
adjustment of the optical axis, ete.

Price o £110 0

Autocollimating Eyepiece, having slit with adjusting screw with divided
drumhead (the jaws being in the focal plane of the eyepiece), and reflecting prism.

Prica | RS T A

ADAM HILGER, Ltd.,, 75a Camden Road, London, NNW.
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VACUUM TUBES, Ete.

(Best quality only stocked.)

Tubes of Hydrogen or other common gases.

Price, each, ordinary form ... » £0 7 6

Mercury Tubes.

Price, each, ordinary form 0O 8 6

“End-on” Tubes can be supplied if desired.
Price, each, hydrogen or other common gases % 0 9 6

Price, each, mercury or cadmium 011 6

Vacuum Tubes of ARGON, HELIUM, NEON, KRYPTON, XENON.

Vacuum Tubes of Krypton or Xenon of guaranteed purity.

Price, each ... £3 3 0

Vacuum Tubes of Neon, Helium, or Argon of guaranteed purity.

Price, each ... , B0 R 1

Vacuum Tubes of Helium or Argon, good tubes, but purity not guaranteed.

Price, each ... 015 0

Vacuum Tubes of FUSED SILICA, for Ultra-Violet Work,
with secure mercury seals.

Ordinary Form. |  End-on Form.
Filled with Hydrogen, Oxygen, Nitrogen, ete.
Price, each i QR0 (- ey "W £3 4 6
Filled with Helium, Argon, or Neon of guaranteed purity.
Price, each 316 6 3 16 6
Filled with Krypton or Xenon of gnaranteed purity
Price, each 5 4 6 5 4 6

Unfilled, with tube for exhaust, for experimental purposes.
Price, each 212 6 212 6

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. :
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Vacuum Tubes of FUSED SILICA, with External Electrodes.

(Prints of vacuwm tube spectra taken with these tubes will be sent on request.)

Although these tubes do not give so brilliant a discharge as the usual form, they

bave the advantage of absolute permanence.

Price, unsealed, for experimental purposes, with tube for exhaust ... £0 18

- Price, with Hydrogen, Oxygen, Nitrogen, or other common gas

Price, with Helium, Argon, or Neon of guaranteed purity ...

Price, with Krypton or Xenon of guaranteed purity

Sparking Tubes with gold electrodes and platinum con-
ducting wires for the spark spectra of metals in solutions (as
used by Dr James H. Pollok in his researches on the quanti-
tative spectra of metals in solution ; see Seci. Proc. Royal Dublin
Soclety, vol. xi., Nos. 16, 17, 18).

Price, each ... £0 16 0.

Tubes for Dr Dupré’s test for mercury in
gun-cotton, ete. (see Fig. F 15).

Price, each ... 12 6

PLANO-CONVEX LENSES OF QUARTZ (SECOND QUALITY), SUITABLE

FOR CONDENSING LENSES.

Diameter. Focal Length.
. min. . mi.
1 254 3 76
11 32 3% 95
11 38 e
14 44 51 133
2 o1 6 152
2% 5T 6% 174

Price.

O D O D O O

1+40
A

3 10

&) 6 Q0 N O

ADAM HILGER Ltd., 75a Camden Road, London, NNW 1.
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FURTHER SPECTROSCOPIC ACCESSORIES.

The Accessories on pp. F 10-13 are particularly suitable for use with the HILGER
WAVELENGTH SPECTROMETER (Constant Deviation Type), and the price in each
case includes adaptation to that instrument. They can, however, be adapted at

a small extra charge to almost any other form of Spectroscope.

INTERFERENCE ETALON ATTACHMENT FOR SPECTRO-
SCOPES, for Measuring Wavelengths.

(See Paper by Evser and BurLer, Phil. Mag. 46, pp. 207-216, 1898.)

This device utilises the rectilinear system of interference bands formed when a
beam of light from a continuous light source, after passing through a thin air film
contained between two highly reflective surfaces, is afterwards analysed by a prismatic
spectroscope.

It consists of two plates of glass, each with one silvered surface suitably mounted
with the silvered surfaces towards each other. The silvered surfaces are separated by a
small distance d, which is selected according to the purpose for which it is intended to
use the device.

Then  the arrangement be placed in front of the slit of a spectroscope, the plates
being normal to the axis of the collimator, and the slit illaminated through the plates
by a source of light giving a continuous spectrum, the spectrum will be crossed by
interference bands.

If the silvered surfaces are accurately parallel to one another, the bands will be
perpendicular to the spectrum ; and the number of bands between any two wavelengths
A, and A, (of which A, is the greater) will be given by the relation

n--?a!( :If— ’.L)

Thus by counting the bands between any two lines of known wavelengths d can be
found. This being done, the wavelength of any other line can be at once determined by
counting the bands between it and either of the lines of known wavelength.

The arrangement as usually supplied by us is particularly useful in photography
of the spectrum with the camera attached to the Hilger Wavelength Spectrometer,

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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shown on p. D 3. It is so mounted as to utilise the means of attachment to the sht

normally occupied by the comparison prism, and is shown thus attached in Fig. F 16,

The licht enters from the side, as with an ordinary comparison prism, being
reflected alonz the axis of the collimator by a right-angled prism.

II!'.!I]i*-.“.'I.l'.']}' :lI: I-t-lt-.-' nI' T‘!|r' ]f [- A 411.‘:}&11’:!,:711 I-:_i'IH'i'-E uiT:"l two :Li-r‘l'llll‘t‘r. IT ‘.I*»
s0 attached to the etalon mount as to move ﬁiiii"ﬁill"{* when the latter 18 rotated 1 or
out of position, in such a manner as to illuminate the lower half of the sht when the
t'T.—{]un i« ot of T:'H'? held :m-l tl:-.- ~Enw'Tr::m of t}:-- <Ourece 11H+1r-l test I[:* l’u*ing v.'-x:unim"ti.
and the upper half when the etalon is in position. The kind of photograph obtained 1s

..-h_n!.'“ O 4an Hn];u'-‘r.-ui _-ur‘;ite* ]ITI. I‘I.__ f ]T, ‘ﬂ.th‘]t 1I-~.'1 ]".'11!'I-Ii~11‘T'iII]l -'rf. il .'n'THLtl })E‘H\Inu'[‘ﬂph,

i'l‘:--u.-,-.unkI:]ur.-. 1.-;1u{_‘-' for mounting on dany Hilger Wavelength

5;:-1*-'11‘1'”'-"”}”* ‘o £3 IO 0

Same as above (Comparison Prism Form), but without the shding diaphragm.
Price £2 14 0

Simpler Form, consisting only of two suitably silvered discs mounted in a cell
which must be held in front of the spectroscope. (I'hiz form can be used
with any spectroscope.)

Price o a5 £1 2
f]

with quartz dises, mickelled . 7 e 11

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. 1
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INFRA-RED ACCESSORIES.

The Hilger Wavelength Spectrometers, in common with other spectrometers in
which the lenses and prisms are of glass, although not suitable for the extreme infra-
red, are nevertheless capable of use considerably beyond the visible spectrum. With
the additions described below they can, moreover, be calibrated interferometrically down
to W.L. 2°0 i (the visible spectrum extends from about 038 u to 0°8 x). This is as far

as water transmits, thus the instrument is quite suitable for measurements of the
absorption of aqueouns solutions in the infra-red.

The Additions required are as follows :—

Hilger Thermopile (se« p. F. 14) sensitive area 20 x 15 mm., suitably mounted
on tube to fit in place of eyepiece of Hilger Wavelength Spectrometer, with sym-
metrical sht ; symmetrical sht to replace that usually supplied for the collimator, with
20 mm. effective length of jaw; simple shutter attachment clamping to the Speetro-
meter for exposing and cutting off light; helical drum divided into 100 parts per
revolution to replace the wavelength drum for infra-red work.

EYIen: e e Wi 0050

If the additions be ordered at the same time as the Wavelength Spectrometer, then
instead of an additional wavelength drum for infra-red work one extended drum alone
will be supplied calibrated in wavelengths up to W.L. 8000, and beyond that point
divided into 100 parts per revolution; or the said extended drum can be supplied
calibrated in wavelengths throughout both the visible and infra-red regions, as far as
W.L. 20 u, at an extra charge of :; o 100

The following table gives the average error of wavelength reading for various
regions of the spectrum in the case of the Hilger Wavelength Spectrometer (constant
deviation type) with dense prism. The figures have been obtained by readings on

actual instruments :—

VISIBLE. INFRA-RED.
A A
Wavelength in pu e 00500 18 700 800 1000 1700 2000

Averageerrorimpup . 01 01 016 03 0% o0 SN AT 80

Galvanometer (Cambridge Scientific Instrument Co.’s Make) specially selected
for use with the above.

Scale, on stand, with 4-volt metal filament lamp for use with this Galvanometer
(strongly recommended).

Price ... i e VR g
ADAM HILGER, Ltd., 75sa Camden Road, London, N.W., 1



Further Spectroscopic Accessories _ 13

Interference Etalon Attachment (glass plates), on raising and lowering stand,
on the same principle as that described on p. F 10, but of suitable dimensions for
use with the above apparatus in the infra-red up to W.L. 20 p.

vPmge e o £4 0 0

A portion of the curve obtained using this etalon with the other infra-red acces-
sories on a Hilger Wavelength Spectrometer i1s shown in Fig. F 18. The source of

light was a Nernst lamp.

V)
>
> X
> '
N BRGNS G R R G A DA R I 5 R S O T EEER
t ‘i %“"","'-"';"—"HP—' -—uln—-d-l +— -]I % -J!.-rﬁr-¢=—‘i"- . . 2 JHLT]
w W OO O
z E —+ T -— %-I +|' Iaua-rq . —T.-.u - ;I, + -"—-T—W'—L—-P-—-i + - | 41—- J j
+ — 4--:.4',1TI¢T=- - . : T— + —TL . I- + 4
S X N SRENEE I EEED A T I T
Ph—. o = ..ll .._l _+___*_ -—— - + Ti.q R _q—-——+l——-—4||- — -r---lr-ﬂ.-——f--t --r-il-r'l- ]:- —b—-;—-; ' t-w-«-:I -
So=Z o R TN BEEE ]
B s e o w s e s T e ——F—r—4 . * : S T—. + b —= +
—J § -t :rl r R e -«i»—i-%-—-i--i-f - —»—= 1: L :* I. . - 44— _;_‘_41"_1_' -'i_ l * L4 'l . JI r4——1 lli l--1*
L et —g——p . I e . e e e —— 4 —4 - — -4 i—?— o —O—H—-—r-iﬂhl -a-_ %
w2 e N T A T e TN A T EEEE SR g
! ' e | | | ' - | I | ad | 1N - - |
0.5 R NSse SEEENEEE NS R
BENEREEE. ;j...._f'_.-ﬁ 1 : 1] 1= BN B | 1T
o}'f‘t 8 5 5 1 0 0 0 1 B
410 420 4 30 4'40 4'50 4'60 470 .~ 480 490
REVOLUTIONS OF. DRUM OF SPECTROMETER

Fig. F 18.

The etalon was placed immediately in front of the slit, so that the light from the
Nernst lamp passed through 1t before being submitted to the analysis of the spectro-
meter. An 1mage of the filament of the lamp was concentrated on the slit by means
of a condensing lens. The helical drum actuating the prism of the Wavelength
Spectrometer was set to a position well in the red, and a reading taken of the
galvanometer deflection when the light was allowed to pass by opening the shutter.

The helical drum was then moved two divisions, and a similar reading taken. The
process was repeated 1n the direction of the infra-red, and the curve shown in Fig. F 18
obtaimned by plotting the results. From the positions of the maxima, combined with
readings on two known wavelengths in the visual part of the spectrum, the calibration
ot the Spectrometer can be carried out.

Price, with plates of quartz BB S | e

ADAM HILGER, Ltd., 75sa Camden Road, London, NN-W. 1
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HILGER THERMOPILES.
(LINEAR THERMOPILES OF GREAT SENSITIVENESS.)

The Design for this Thermopile is registered in the United Kingdom, and is
protected by Design Patents in France, Germany, and U.S.A.

Tug following thermopiles are the result of experiments in our laboratories, undertaken
with a view to putting on the market a thermopile of great sensitiveness for spectrum
work. Our experiments during 1912 convinced us of the soundness of the principles of
construction laid down by Johansen in his very valuable paper in the Annalen der
Physik, (4) 88, p. 517; 1910, and it is on the general principles enunciated in that
paper that our thermopiles are constructed. The distinctive design is our own.

We have supplemented the work of Johansen by experiments in our own
laboratory on the distribution by convection, conduction, and radiation of the energy
received by the thermopile ; and from the data thus obtained we are able to calculate
very closely for each size of thermopile the number of elements, dimensions of lead
wires, etc., which will produce the maximum sensitiveness. It should be noted that
there is in each case a particular number of elements giving maximum sensitiveness,
and thermopiles having more than this number are less sensitive.

To obtain greatest sensitiveness the galvanometer should have a resistance not
greatly different from that of the thermopile.

The couple chosen is Bismuth-Silver, a combination which produces a thermopile
superior in sensitiveness to any other couple which has yet been tried for this purpose,
with the exception of Bismuth-Iron.! Although the latter is somewhat more sensitive,

A

the iron is very subject under ordinary working con-

ditions to rust, which may render the thermopile useless

in a few weeks. 'T'he receiving-plates are of silver foil.
The thermopile for use in air is shown in diagram

in the Figure. It can be supplied either in a simple
mount or in a symmetrical slit,

The simple mount (Fig. F 20) has a tube with
evepiece and a protecting tube which can be serewed
on over this eyepiece tube without disarranging the
eyepiece. It also has a tube with the standard fitting
for the telescopes of our spectrometers.

The symmetrical shit mount is also provided with

these same tubes.
Both the above mounts are arranged for attachment
Fig. F 19. to a raising and lowering stand.

b A further exception is Bismuth-Tellurium. We have made thermopiles of Bismuth-Tellurium,
a couple which gives, for equal rise of temperature, an E.M.F, about eight times as great as Bismuth-
Silver ; but have not yet been able to produce them of sufficient permanence, mechanical soundness, or
rapidity of action to justify our placing them on the market,

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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Our more vecent experiments have resulted in an improved design, which, while
having a sensitiveness nearly 50 per cent. greater than ouwr previous model, is almost
entively free from * creep. It is thus much better adapted for use with very sensitive
qalvanometers for enerqy measurements in the wltra-violet, ete.  The receiving plates are
ol stlrver J oil.

The following thermopile, designed for use in air, can usually be delivered
from stock :—

Dimensions of sensitive area—20 mm. long; 1'5 mm. wide.

Number of junctions—20,
Resistance (approximate)—10 ohms,

Fig. F 20,

Price of the thermopile deseribed above, mounted in simple mount £9 15 0

“ " -+ symmetrical slit ... 12 18 0
Raising and lowering stand to take either of the above, extra 1 50
Sensitive portion of above thermopile alone, in brass case RESEd)

We can also supply thermopiles having sensitive areas as follows :—

Length. Width.
10 mm. 1 mm.
10 mm. 05 mm.

which are interchangeable in the mounts described above, at the same prices. We can
further supply thermopiles designed to have maximum sensitiveness when used in vacuo.

Broca Galvanometer (made by the Scientific Instrument Co., Cambridge), selected
as being suitable for general work with the thermopile.

Paschen Galvanometer (made by the Scientific Instrument Co., Cambridge).
—'This is a modified form of the Thomson Galvanometer, and was specially designed by
Professor Paschen for radiometric measurements. The magnet system consists of two
groups of thirteen magnets arranged alternately on opposite sides of a fine glass stem.
The coils are elliptical in shape, and are wound with six different sizes of wire, with the
object of producing a maximum field for a given resistance of copper. 'I'he sensitivity is
about forty times as great as that of the Broca Galvanometer. The period can be varied
by means of a control magnet,

Price of the galvanometer having a resistance of about 3 ohms. ... £

Ncale, on stand, with 4-volt metal filament lamp for use with the above galvano-
meters.
Price, extra ... Sy s

ADAM HILGER, Ltd, 75a Camden Road, London, N.-W. 1
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SENSITIVE PLATES FOR SPECTROGRAPHIC WORK.

Tue following plates, manufactured by Messrs Wrarrexy & WainwrieHr, Ltd., are those which we have
found the best for general Spectrographic work. The sizes indicated by larger type are those which
are used for all our stock Spectrographs, and may be had by return of post.

PANCHROMATIC “* AT . . Sensitive from the Ultra-violet up to 6300 A.U.
PaNcHroMATIC * B” Rather less green sensitive than Panchromatic *“A,” but sensitive
to about 7800 A.U.

WRATTEN “M” . : . Of similar sensitiveness to Panchromatic “A,” but of much finer
grain and about one-third the speed.

ALLOCHROME . : . Evenly sensitive to about 5600 A.U.

DouBLE INSTANTANEOUS . A fast “ordinary ” plate of fine grain suitable for Ultra-violet work.

Not only are these plates extremely sensitive, but they keep good for a long time.

i
l

SIZE, PRICE reR DOZEN, SIZE. Price ver Dozex.
. - Allochrome : . Allochrome
TSRS oot A Contimetrs. | Ptpromeie A~ on
| . Instant, ). Instant,
1 x 1 1/10 1/10 25 x 10 1/10 /10
4} x 3} 2/6 | 3 x 9 1/10
6L x 14 2/1 1/10 | 6 x 9 1/10 1/3
64 x 2 2/1 | 60 X 9 1/10
6._{. X 2% 2/6 2/1 43 x I8 2/9 1/10
6} x 43 [ 4 - 9 x 12 2/10 2/6
9% x 44 /3 6/6 " x 24 3/1
*10 x 2 3/8 2/10 *f x 30 1/6 3/-
*10 x 4 73 66 *%6 x 24 4/6
el b MR R 410 /- 1 xX'1I8 6/6 1/10
*12 x 23 D/ - 2/1 2D x d 8/ /6
12 x 3 /2 6/10 |

Other sizes at corresponding prices,

* We can supply plates of these sizes coated on extra thin glass to bend to a radius of about 30 inches (75 centimetres) at
an increase of 25 per cent. on the above prices. For greater curvature than this we recommend the use of celluloid film.

This (about 0°5 mm. in thickness) can be made to order at an advance of 50 per cent. on plate prices, All plates may
be had backed at a slight extra charge.

Messrs Wrarrex & Wainwrinr, Ltd., also make lLagar Fiurers, of which upwards of eighty
varieties are now stocked, either transmitting narrow bands, or cutting out a specified region of the
spectrum. Price Lists on appheation.

ADAM HILGER, Ltd., 75a Camden Road, London, N.-W. |



Accessories - F 17

Photographic Plates for the Region in the Ultra-Violet between
Wavelength 220 uu and 90 uu, for Positive Rays, and for the very soft

Rontgen Rays produced by the Impact of Positive and Slow Cathode
Rays (ste paper by Sir J. J. Thomson, Proc. Phys. doc,, vol. xxvi., Part V
Aug. 1914, p. 388).

The strong absorption of light by gelatine renders the ordinary photographic
plate of little value beyond wavelength 210 /44, 1n fact the general absorption by
gelatine extends almost up to the wvisible region of the spectrum. The first plates
used for the extreme ultra-violet were prepared by Schumann,' the gelatine being
reduced to the minimum necessary to hold the silver bromide on the plate.

We can now supply plates made to a modification of the Schumann formula
and suitable for the purposes mentioned above at the following prices :-—

e

Sizé. Price
Inches. Cms. per dozen.,
8. A
4 x 3+ 108 x 82 110
PO se 4 204 % 102 28 O

Other sizes can be supplied, providing that not less than three dozen are ordered,

the price in pence per dozen being determined by the formula 36 + 10 x area in inches.
- The advantage of these plates becomes Very apparent after wavelength 220 .
and at wavelength 185 uu they are five times as rapid as the most sensitive

commerclal plates, while for shorter wavelengths the latter are of course of no use
at all.

These plates will stand handling much better than those made to the original
Schumann formula. They increase in sensitiveness for some time after being made,

and providing they are kept with the customary care, they have a life of similar
length to that of the ordinary dry plate.

Plates for the Extreme Red.—For the extreme red we have found the

Ilford Special Red Sensitive Plates excellent. They are sensitive to 800 pp, and
can be supplied at the following prices :—

Size Price Size Price
Inches. per dozen. - Inches. per dozen.
B.i. (. - R | &
41 x 1 9% x4l
65 x 1% 10 x 4
65 x 2 L2 e 2
65 x 23 L2 202

We can supply plates of these sizes coated on extra thin glass to bend to a
radius of about 30" (75 centimetres) at an increase of 25 per cent. on the above
prices. For greater curvature than this we recommend the use of celluloid film.
This (about 0'5 mm. in thickness) can be made to order at an advance of 50 per
cent. on plate prices. All plates may be had backed at a slight extra charge.

Ilford Special Red Sensitive Plates on extra thin glass above 10” long can
only be supplied specially to order, and from two to three weeks will be required
for delivery. Orders cannot be accepted for less than one dozen, and the makers
are to be allowed to send any ‘“overs” that it may be found necessary to prepare
In executing orders.

. No films can be supplied more than 10” long or 8" wide, and they are not
quite so highly red sensitive as the plates.

— — A ——— L e— - —_—

I Ann. der Physik, 5, 349 (1901).

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W.
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Lines in the Arc Spectra of Elements, Arranged in the order
of their Wavelengths. From Wavelength 7950 to Wavelength 2200.
Compiled by F. Stanley. Price, cloth binding, 12s. 6d.; half morocco,
15s. 6d. Published by Adam Hilger, Ltd., 75a Camden Road, London, N.W.

Index of Spectra, by W. Magsuarr Warrs, D.Se. (Lond.), B.Sec.
(Viet.), F.I.C. Revised Edition, greatly enlarged. Will be sent post free at
the following price :—Bound volume, including Appendix A, £1, 5s. (Specially

recommended.)

And the following Appendices, in paper covers:

Appendix B (Table of corrections to reduce to Rowland’s standard, ultra-violet Spectra
of Co and Ni, etc.), 3s. 6d.

Appendix C (Spectrum of Iron, telluric lines of solar spectrum, spectrum of
Hydrogen), 7s. 6d.

Appendix D (Arc-spectra of Ga, Li, Na, K, Rb, Cs, Mg, Ca, Zn, Sr, Cd, Ba, Hg,
absorption spectrum of Bromine, Arc-spectrum of Alumina), 5s. 6d.

Appendix E (Spectra of Air, Cu, Ag, Au, Al, In, T1, C, CN, N, Si, Ammonia, and the
Table of reductions to vacuum), 4s. 6d.

:%ppemlix F (The Arc-spectra of Cr, Sn, Pb, Sh, Bi, flame-spectra of K, Na, Li, Ca, Sr.
Ba, ete.), 3s. 6d.

Appendix G (Rowland’s Standard Wavelengths, Spectra of Hg, He, Cd, ete, and
oxyhydrogen spectra), 5s. 6d.

Appendix H (The three spectra of Argon, the arc-spectrum of T3, the spark-spectra
of Cu, Ag, and Au), 3s. 6d.

Appendix I (The arc- and spark-spectra of Co and Ni, and * Index Indicis "), 9s.
Appendix J (The spark-spectra of Fe and W, and the arc- and spark-spectra of Pt), Ss.
Appendix K (Spectrum of Chlorine, and the spark-spectrum of Mo), bs.

Appendix L (Spectra of Bromine, Gallium and Radium, and the spark-spectrum of
[Tranium), 7s. 6d.

Appendix M (The arc-spectra of Mn and V, the spark-spectra of V, Au and Si, and
the spectrum of Argon), 6s.

Appendix N (Flame-spectrum of Radium, infra-red spectra of Alkalies, ultra-violet
spectrum of Thorium), 4s.

ADAM HILGER, Ltd., 7sa Camden Road, London, NW. |
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Appendix O (Arc-spectrum of Mo, spark-spectra of Ca, Se, In, Be, Li, Tl K, Cs, Sh,
As, Ra), 4s.

Appendix P (Arc- and spark-spectra of Ruthenium, Yttrium: Line- and Band-spectra
of Sulphur), 7s. 6d.

Appendix Q (Spectra of Neon, Xenon, and Krypton; and a second * Index Indicis ”),
'1 5. [;{.ll

Appendix R (Spark-spectrum of Cr, are- and spark-spectra of Pa, and the spectra of
Polonium and Ex-radio), 5s. 6d.

Appendix S (Are- and spark-spectra of Ir, Os, and Rh), 10s. 6d.
Appendix T (Are- and spark-spectra of Tantalum, Zirconium, and Lanthanum), Ss.

Appendix U (Table of Stronger Lines of the Elements, arranged according to
Wavelength), 10s. 6d.

Appendix V (price 12s. 6d.) contains Air, Aldebaranium, Alnminium, Alumina,
Ammonia, Antimony, Argon, Arsenic, Barium, Beryllium, Bismuth, Boron,
Bromine, Cadminm, Cwesium, Caleium, Carbon, Cassiopeium, Cerium, Chlorine.

Appendix W, the second of a series (V, W, ete.), intended to complete and bring
up to date the Index of Spectra and previous Appendices, containing Chromium,
Cobalt, Copper, Dysprosium, Erbium, Europium, Fluorine, and * Additions and
Corrections to Appendix V.”

Note.—(Specially recommended).—Appendices B to I inclusive are also supplied bound
in one volume, £2, 3s.

Appendices J to Q inclusive, bound in one volume, £2, 8s.

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. 1

Telegraphic Address—** Sphericity, Camroad, London.”
Telephone -North 1677/8.
Cable Code—Western Union.

September 1913.



Stellar Spectroscopes G I
SECTION G.:*
SOLAR AND STELLAR SPECTROSCOPES.
STELLAR SPECTROSCOPES.

Fig. G 1. Fig. G 2.

Zollner Star Spectroscope (Figs. G 1 and G 2). See article in “ Knowledge,"”
by Prof. A. Fowler, F.R.A.S., April 1903. The series of six articles on “ The Chemistry
of the Stars,” of which this is one, appeared in February, April, June, August, October,
and December 1903, and should be consulted by all those intending to take up Stellar
Spectroscopy. In the second of these articles will be found a deseription of actual work
done with a Zéillner Spectroscope on a 3-inch telescope. (See wlso booklet deseribed on
p. G 3.)

The use of the Zéillner Star Spectroscope is extremely simple. It is screwed or
fitted on to any eyepiece, and is thus situated, when in use, between the eye and the
eye-lens of the eyepiece.

A low-power eyepiece should be selected, one as low as 10 per inch of the object
glass diameter may be used with advantage ; thus with a 3-inch diameter object glass
a power of 30 would not be too low.

(1) The star should be focussed with the eyepiece to be used, and guided into
the centre of the field.

(2) The Zollner Star Spectroscope should then be screwed on, care being taken
not to move the telescope.

The spectrum of the star can then be seen, and the cylinder lens cap chosen
according to the width of the band desired and the brightness of the star.

Note.—In the use of this spectroscope observers are often troubled by indistinct
lines or shadows running along the spectrum. These are present in all similar forms of
star spectroscope to a greater or less degree. They are produced by dust on the prism
of the Zillner Star Spectroscope, in the eyepiece used, or on the cylinder lens of the
cap, and algo by imperfections of the lens of the eye.

* The copyright of this Section, with its letterpress and illustrations, is protected by the Copy-
right Act, 1911, and any one infringing the mpgng&t by reproducing letterpress or illustrations, or
extracts from the same, will be proceeded against.

ADAM HILGER, Ltd., 75sa Camden Road, London, N.-W. 1
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They can be partially obviated by cleaning the various lenses, but they can never
be entirely got rid of, and do not interfere with the efficient working of the instrument.
Price, with one eylinder lens cap and compound prism, adapted
to any eyepiece .. ®117 %
Do. with three different powers of cylinder lenses, in moroceo case.

Price . i £2 10 0

An order for a Zéllner Star Spectroscope should always be accompanied by the eyepiece
to which the Spectroscope is to be adapted.

Note,—The Zillner Star Spectrozcope can also be used to test the achromatism
of Object Glaszes of Telescopes,

Small Direct Vision Spectroscope, with adjustable slit, compound prism,
cylinder lens, and tube for adaptation to any telescope ; or, if preferred, with astronomical
thread (suitable for nebul® or aurora spectrum).

oy A £3 56 0

Objective or Dis¢ Prisms for adaptation in front of Astronomical Object
Glasses for Stellar Spsctroscopy, of Guaranteed Quality.

Refractive index for D= 157 to 162,

During the year 1913 we designed and constructed testing plant which renders us

able to attain in the construction of large prisms a perfection which we believe has never
before been equalled.

10° REFRACTING ANGLE. 40° REFRACTING ANGLE.

Clear effective aperture. Price.  Clear effective aperture. Price.
in. mu. 2 8 d In. min. -0
24 63 4 3 0 21 63 | 1.6 0
3 76 6 5 5 3 76 |70
4 102 12 0 O 4 102 24 0 O
) 127 20 0 0 D 127 4 0 O
6 153 33 0 0O 6 153 i 0 0
S 203 70 10 0 S 203 164 0 O

The faces of the above prisms are elliptical, giving a circular effective beam of light
of the diameter stated.

The above prices do not include cells or mounting. Larger sizes quoted for on
application.

Nore.—=Stellar Spectrographs of any size designed according to requirements.

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W.
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Charts of Stellar Spectra, and descriptive Booklet.

T'wo star spectrum charts printed in colour, prepared according to the observations
and directions of Professor H. C. Vogel, late Director of the Astrophysical Observatory
at Potsdam, 40 inches by 28 inches, on linen with roller; with deseriptive booklet by
Dr J. Scheiner (translated into English).

Chart I. contains the spectra of—

Class of Star, see text. Spectrum of
la. Sirius.
le. y Cassiopein
[la. The Sun.
[16. B.D. 34° 4001.
[14. New star in Cygnus.
[1a. a Orionis.
L1114 Schyell 152.
Price £0 9 6

Chart Il. comprises—

A nebula spectrum.
Spectrum of Uranus.
e » & Comet,
e ,, the Aurora Borealis.
Appearance of the spectrum in the neighbourhood of the rim of the Sun.
Solar prominences.
Shift of lines in stellar spectrum.

Price N £0 9 6

For STELLAR SPECTROGRAPH, see p. G 9.
!

SOLAR SPECTROSCOPES.

Small Prominence Spectroscope, being a Direet Vision Spectroscope with
diffraction grating, No. 10 (&) (see List of Direct Vision Spectroscopes, Section J),
adapted to customer’s own telescope for use as a small solar spectroscope. (See paper
on ““ Solar Spectroscopy with Simple Instruments,” by W. Alfred Parr, Jour. B. A. A.
vol. xix., 30th July 1909, p. 395.)

With this iustroment solar prominences can be seen.

A telescope for addition to the above can be supplied for observation of the C line,

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. :
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and with the instrument thus arranged the prominences become more easily observable.
Bright reversals of the C line can also frequently be seen.
Mounted on tube, or astronomical thread for adaptation to customer’s own
instruments.
Orders should preferably be accompanied by the draw tube from the telescope to
which the spectroscope is to be adapted ; or failing that, by an eyepiece which fits the same.
Price without auxiliary telescope, but mcluding adaptation

to customer’s telescope £4 0O
Price with small auxiliary telescope for special observation
of C line ... 5 0 0

Fig. G 3. Fig. G 4.

Orders for the three following Solar Spectroscopes should be accompanied by—

(1) A note of the distance from the solar image to the end of the telescope tube
to which it is proposed to adapt the spectroscope when the telescope tube
18 1n the middle of its range of movement.

(2) The draw tube of the telescope or, alternatively, a tube into which the draw
tube has been carefully fitted so as to form a gauge for us to reproduce it.
[t 1s also necessary to send the measurement from the end of the draw tube to
the solar image when the telescope rack work is in the middle of its motion.

(3) The focal length of the telescope to which the spectroscope is to be adapted.

Grating Spectroscope for Observation of the Solar Prominences. -
The above instrument (Figs. G 3 and G 4), while not so powerful as the Evershed
Solar Spectroscope, still shows the prominences admirably, and makes an excellent
spectroscope for all kinds of solar work.

It consists of an adapter tube A, which is made to fit the telescope to which it
s intended to adapt the spectroscope. 'l'o this the instrument is adapted by means
of a substantial fitting, which enables the spectroscope to be rotated about the axis
of the telescope to which it ¥ attached.

The slit S is set eccentric by an amount equal to half the diameter of the solar

ADAM HILGER, Ltd. 75a Camden Road, London, N.W., |
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image, so that on rotation the slit passes tangentially round the circumference of the
sun. The slit is of best quality, with steel screw, drumhead divided into 100 divisions,
and non-corrosive jaws.

The collimator and telescope are of 61-inch focal length (152 mm.).

The box which contains the grating and which constitutes the frame of the
nstrument is of carefully selected aluminium alloy.

The telescope 'I' has rack and pinien focussing.

The grating G supplied is a selected film replica of a Rowland best quality grating.
Or, if desired, the instrament can be supplied with a Rowland best quality metal
reflecting diffraction grating (lines per inch, 14,438). In either case the grating has
rack and pinion motion for passing through the spectrum. (The slit is the same
as that shown in Fig. G 7.)

Price, with best selected film replica grating -« %30 0 0
Do., with Rowland best quality metal diffraction grating ... 37 10 0

A small extra charge is made for adapting the above to the telescope.
Curved slit permitting a larger section of the solar circumference to be observed at
one time.

Price, extra ... % % ~ £3 15 0
Case for the above instrument ... 1 5 6

EVERSHED SOLAR SPECTROSCOPES.

Designed by J. Eversuepn, F.R.A.S., for Solar work, and especially for the
observation of Solar Protuberances.

Fig. G 5.

By means of a special arrangement of prisms and a rotating mirror (see Fig. G 5),
a very light and compact form of spectroscope has been produced, which is, at the
same time, exceedingly powerful ; the dispersion between the A and H Fraunhofer lines
being 60" for the 2 prism, and 90 for the 3 prism instruments.

ADAM HILGER, Ltd. 75sa Camden Road, London, N.W. 1
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The designs of the optical arrangements in the two instruments deseribed below are
the result of Mr Evershed's wide experience in this class of work, and the form of
mounting has been adopted, as best suited to the purpose. The instrument comprises

Fig. G 6,

EVERSHED PROTUBERANCE SPECTROSCOPE, 2 PRISM PATTERN
(Figs. G 6 and 7).

two compound prisms, each of extremely high dispersion, rotating mirror actuated
by steel micrometer screw, by means of which accurate wavelength measurements
can be made ; best quality slit with steel screw, drumhead divided into 100 divisions,
and untarnishable jaws. 'The frame is of a carefully selected aluminium alloys,
making the instrument exceedingly light. High- and low-power eyepieces with cross
webs are supplied, and the telescope has rack and pinion focussing. Means of rotation
are provided with a division for observation of the various parts of the solar
circumference. The slit 18 shown in Fig. G 7.

Price ... £40 0 0

A small extra charge is made for adapting the above to the telescope.

Curved slit, permitting a larger section of the solar circumference to be observed at
once ; made exact to any required solar image, and interchangeable with the ordinary slit.
In ordering a curved slit the exact diameter of the solar image should be given

Price ... : £5 10 0

The above instrument can be supplied with rack and pinion motion for passing
through the spectrum instead of micrometer screw.

Price ... PN |- {1 B |
Curved sht £ 510 0
Case for above instrument 1 5 6

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W. 1
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Fig. G 8.

EVERSHED PROTUBERANCE SPECTROSCOPE, 3 PRISM PATTERN (Fig. G 8).

Comprises three compound prisms similar to those in the two prism form ; two mirrors,
simultaneously rotated by rack and pinion motion, vernier for reading off the position in
the spectrum ; otherwise answering to specification of the two prism instrument.

Price ... o - ok : ; £60 0 0
Curved slit (extra) . : 1 : 510 0
Case for above instrument b : 117 &

LITTROW TYPE SPECTROGRAPH.

| B <10)
\_ll,_,__.. L T R
S

Fiz. G 9.

This Spectrograph (shown in diagram above, Fig. (¢ 9) is snitable for all purposes
where a high resolving power is required and where the nltra-violet part of the spectrum
15 not needed.

The !n-ug camera box O serves also as the collimator. The light— from the sht 8
is reflected along to the object glass O by a right-angled prism R. The light thus

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. .
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collimated is diffracted by the diffraction grating G, and passes again throngh the
object glass, an image of the spectrum being formed on the photographic plate at P.

The instrument figured above has one of our No. 2 slits (s descriptive leatlet
of spectroscope slits), high quality 2} in. (63 mm.) elear aperture achromatic ohject
glass of 96 in. (244 ecms.) focal length; best quality Rowland plane diffrac-
tion grating of 2} in. (63 wmm.) polished surface; and dark slide, taking plates
10 in. by 4 in. This is a commercially obtainable size of plate. The grating is in a
suitable mount with three levelling screws, and rack and pinion rotation with division
for passing to various orders of spectra. The slit has two extra diaphragms with
apertures for taking comparison spectra. The camera is of mahogany, and the work
thronghout is of the very best.

Price ... £656 0 0
Eyepiece on slide for visnal examination of spectra, extra i 317 6
Extra dark slides, each ... 1 5 6
The instrument as deseribed above is made of good, well-seasoned mahogany.
With all adjustments accessible from the eye end.
Price extra ... ok : .. £10 0 0
Mounted on a substantial steel girder.
Price extra ... 1 ; 7 156 0 0

Quotations can be given for larger sizes,

This form of spectrograph has also been extensively used with a dispersing system
consisting of one 60° and one 30° prism, from the second face of which the light i=
reflected back, giving a dispersion equal to that of three 60° prisms.  This latter form
is preferable to that with the grating in point of view of light-giving power, and it is to
this form that the name of * Littrow " Speetrograph properly applies.  The price i= the
same as that of the grating instrument.

Littrow Spectrograph, with 10 ft. focus achromatic object glass, best guality
1 in. Rowland Diffraction grating readily .interchangeable with prism train eonsisting
of one 60% and one 30 prism.

The instrument is mounted on twin steel girders with the holder for the darkslide
mounting attached to a massive iron casting  The grating and prism train are mounted
on a metal plate on slides so that the prism system and grating can be readily inter-
changed one with another,

Price ... = £185 0 0

For Littrow Fype Spectrograph with quartz train, see Section K.

For photographic plates for spectram work, see Section 1

Many other forms of spectroscopes and speetrographs have been made for astronomical
wark, it they are too numerous and varied for inclusion in this catalague,

Particulars and designs for any special form will be supplied on application.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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ULTRA-VIOLET STELLAR SPECTROGRAPH, Angular
Aperture of Optical System F 5.

For wse up fo W. L. 3000,

The above Spectrograph (zee Fig. G 10) has for optical system two 60° prisms of the
most transmissive oltra-violet glass, and lenses of large aperture (F/5), also of ultra-
violet glass. The lenses are figured to correct for spherical aberration in the axis,

The prisms have antomatie adjostment for minimum deviation ; and there is a
division for setting the camera to any part of the speetrum. A small telescope is fixed
to the cover (not shown in the figure) which receives the light reflected from the first
prismm surface for the puarpose of following the star. The telescope and collimator
have rack and pinion focussing with division for zetting.

Fig. G 10

SPECIFICATION.

Slit, oor No. 1. (See Spectroscope slits under Section F.)

2 prizms, 40 mm. high by 70 mm. long face, giving 40 mm. effective aperture for D.

Lenses 40 mm. elear diameter, 200 mm. focal length for W.1. 5461,

The dark slide takes plates 41" = 31", and a number of exposures can be taken on
a 1 plate.

Length of spectrum from W.L. 3000 to W.1. 8000 = 50 mm.

Total weight (including cover and following telescope) 8 lbs, (41 kilos.).

FPrice s s £53 0 0

The above price does not include adaptation to the teleseope on which the
Spectrograph is to be used, the charge for which varies according to circumstances,

Nore.— With plain lenses of lavge aperture like the above i must be wnderstood that only a small
paart af fhe spectrum ean be abfained of good definition af ome time; © s, howeeer, casy fo set fhe
Trstr e ruqrf'rllufr,l Sor any chosen part of the gpectrum letwween W, L. 3000 and L. ROOO.

Similar Spectrographs working at F/5 of larger size or with a quartz train can also
be quoted for on application,

ADAM HILGER, Ltd, 75a Camden Road, London, N.W.:

Telegraphic Address—** Sphericity, Camroad, London."
Telephone —North 1677/8. '
Cable Code—Western Union.

October 1913,



Direct Vision Spectroscopes J 1
SECTION J.*

POCKET AND OTHER DIRECT VISION
SPECTROSCOPES.

DIRECT VISION SPECTROSCOPIC ATTACHMENT for use with
any ordinary Stand or Hand Camera.

The attachment consizts of a tube carrying a short focus achromatic object glass,
alit with sliding diaphragm for obtaining comparizon photographs, and a film diffraction
grating of 14,000 lines per inch

[t iz shown in Fig. J 1 serewed in
front of an ordinary hand eamera.
Fig. J 2a 13 & process I'-:"'|l]'|-|'i'||'

tion (actual .-Cix-'. of a ]u]l-'-[--,;u':||-:'|

of the arc spectra of RO DUDSETITER 0 o || —— A
brasz' taken with the attachment

mounted on a camera with a 7.1"

foens lens, nze being made of the

H]:!i.ill__; -liil]'-||L'.'L__;:|| for obtaining

-.'lllll,ll:|1':.-1|r| '|.-:'u.-|u:’|'n'|.-3l:-. ?]1]“'

definition of the spectrum lines

iz unfavourably represented in the

|'I'|ITI.-I]'|I'|il11I. but in the actual

|l'!llllll:_l'.'L[l|I - lillill.' j.!lulll. ||Il.' Fig. J 1.

"F'I-“":"E work of the attachment itself being made with such ]Ir{!l'iriiull a3 not to Tmpn
the definition of the finest photographic lenses,

| Wote the presence of copper in the brass, indicated by the more persistent copper lines being
present in the brass spectrun : and of lead in both specimens.

fetlevpress and illustrations, i profected by Che Copyright

prroceeded againsl.

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W.:
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Fig. J 24 iz from photographs taken on an Ordinary and on a Panchromatic
.

ising the wedge method of Dr . K. Kenneth Mees (see Brit. Jowr of Phot., 191

LB S84, The curves r présent the sensitiveness of the respective I'E:I||"- for light

ORDINARY PLATE

FPANCHROMATIC PLATE

In -'|'-‘i'!_' of th .-II|:|-E.- iy of this attachment, it will perform in an entirely
antizfa '|--|'.'.' TIRELEN EREXL BN '-"'\-i'll' FRLEREEE III- '-'--'.'l'\.. -I.'Il'l Illi.'l'_'
Spectriim analy=z of metals, alloys, =alts, ete

|.'|-II:|-:|'I"--:I of eol 1 --'I:.wili-.-'ll-'-i- af =Ei|.|'rr'll| =|!:||I|--_-|'_||-||||- |"

ites, by means of
thie '-.'.|-||-_-_- methodd.

Comparison of dves and of light filters.

Sun spectrum  photographs, and eomparison of the Fraunhofer lines with those
f the metals from which they originate.

_'l.|m||'|5':in|| ApeciTa of blood, and other oreanic substances,

Price, including adaptation to camera : £ £4 5 0

Aeccurate lI|'||'a'||-_'¢--|.f"'||'I:II':|| tint rrlaga .'.li:||.-'.|'|| to fit on in front of

the slit ; for testing colour sensitiveness of different photographic

|-:.Ii-'h. |||'i|'|- 5 i 2 E []

1. Ramsay Spectroscope, for use in the rapid examination
small prism.

Price

f wacunm tuhes,

£0156 0

2, Ramsay Spectroscope, large prism.
Price 0 0
1 6

1
Brass case Tor either of the above -1 . 0

ADAM HILGER, Ltd., 7sa Camden Road, London, NNW.:



Direct Vision Spectroscopes J 3

3. Direct Vision Pocket Speetroscope with fixed slit, 31 inches long
Price with protective cap with glass window and brass case £1 5 0

(The above instroment 12 H]h.‘.t‘i:l“}' suitable for the observation of absorptiou
bands, ete.)

Fig. J 3.

4. Direct Vision Pocket SF'EGT.-WEECIF'E, 3 inches long, with mljlls[u]rll" aht,
vrism of high dispersion and protective cap over the slit with glass window, in brass
case (Fig. J 3}, Sunitable for absorption, emission, and rainband spectra.

Price ... ; - 5 £2 0 0

i. Direct Vision Pocket Spectroscope, 5} inches long, with adjustable slit
and large compound prism of high dispersion, in brass case. See afw p. J 5.

Price . . i " £2 10 0

Fig. J 4.

6. Direct Vision Pocket Spectroscope, with photographie seale, and with
rotating mirror for illomination of the same (Fig. J 4). The scale is reflected in the
pI‘iHlll face 20 as to be seem in jllxtu]m.-'-[r'iun to the spectrum. These scales are
uxc‘eptiunu[l}' ﬁ]LE, and Very g(HHl I‘(‘.:ll:].-IIIJ"_"‘!"i ecan be IJIItFli.]IL'II “'[L]L this instrument

Price in moroceo case .. et £310 0

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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9. Direct Vision Speetroscope, 5 inches
lomg, with adjustable platinoid slit and divided
drumhead, prism of high dispersion and positive
eyepiece separating the sodinm lines distinetly.
A fine micrometer screw motion 18 provided for
passing  through the spectruom and a pointer
enabling wavelength determinations to be made

with considerable accuracy.

Thiz instrument, together with a table stand
and eomparison prism (as illustrated), iz highly

suitable for laboratory work.

Price - &9 10 0

Comparison prism to No. 9
Fig. J5. Price (extra) ... 012 @6

Direct Vision Spectroscope, with

it il C gl =i Moroceo casze for No. 9.

Price (exira) 015 6

Bright pointer for No. 9, with reflecting mirror having universal motion to illuminate
the pointer in any position of the spectroscope.

Price (extra) e &1 10 0

Table stand for No. 9, on cast-iron tripod, with hinge clamp, universal tilting motion,
and clamp for raising and lowering.

Price ... £2 2 0

10, Direet Vision Pocket Spectroscope, mounted with Film Replicas of
Rowland's Diffraction Gratings, 14,4358 lines per inch, Visible speetrum
over 20.

Jé.‘ iIH']'I.E_!‘."- I“:Igl “'i[]l .'l.l,‘lil.l:iltl.]'lllj ."-“T, i.1i bnm.ﬁ CASe sma vad £3 'J ﬂ

ADAM HILGER, Ltd, 75a Camden Road, London, N-W., 1
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DIRECT VISION POCKET SPECTROSCOPE WITH
INTERFERENCE ETALON.

GLASS INTERFERENCE ETALON for use with Direct Vision Pocket
Spectroscope, showing the Fabry & Perot Ring System.

With this accessory, which is designed to fit our No. 5 Direct Vision Pocket
Spectroscope (sce p. J 3), the individual lines of a spectrum are subjected to a
resolving power’ of about 100,000. The Zeeman effect can be detected on suitable
radiations (such as the yellow helium line), a distinet tripling of the line being vizible,

The addition consists of an Interference Etalon of glass, that is, an accurately
plane-parallel disc of glass, the polished surfaces of which are silvered to such a
degree that only a small part of the light is transmitted, the majority being
reflected. Light entering by the slit is then subjected to interference by multiple
reflection within the plate in a manner analogous with that in the case of the Fabry
& Perot Interferometers and Etalons.” The silver films on the surface are deposited
with the greatest care in the manner recommended by Professor Fabry so as to
obtain the most sharply defined and bright intensity maxima in the ring system,
and a cover is provided for the protection of the silvered film when the Etalon
is not in use.

The Etalon, B, is carried in & mount (as shown in Fig. J 6) which screws in

place of the cell carrying the collimating lens of the Spectroscope. The mount
carries its own collimating lens, C, and is provided with serews whereby the Etalon
is set perpendicular to the axis of the Spectroscope. The position of the mount
M in the Spectroscope is indicated in Fig. J 7.

. A . < .
! Resolving power AN where & and (A + AX) are in the wavelength of two radistions which can
.i|1:-x|_ s detected as sparate.
= For bibliography eoncerning Fabry & Perot Interferometers, sce p. N 6

ADAM HILGER, Ltd,, 75a Camden Road, London, N.-W.:
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The instrument is suitable for use with any light source which emits radiations
sufficiently intense and pure, such, for example, as a copper arc, a mercury vapour
lamp, or a helium vacuum tube. When such radiations are examined, the following
appearance is seen in the evepiece :-

(1) The lines of the spectrum are visible in the same positions as they would

occupy were the Etalon removed, but of course far less bright.

(2) Each spectrum line is a diametrical strip of the interference ring system

produced by the light of that wavelength. This appearance on one of
the spectrum lines is shown in Fig. J 8: while Fig. J 9 shows the same

——
”~-
L .

line submitted to the Zeeman effect, the magnet used having a field
strength of 6,000 Gauss and a Nicol prism being interposed between the
Spectroscope and the light source.

Price of No. 5 Direct Vision Pocket Spectroscope, 51 long, with

high dispersion compound prism . £2 10 0
Price of Ktalon, including the adaptation to our Direct Vision
Pocket Spectroscope No. 5 "y > -, |

Similar Etalons can be supplied :uf;iptt'if to any other Pocket

Spectroscope. Price ... « _ . . Loy Y

DIRECT VISION SPECTROSCOPE for Rapid Spectroscopic Observa-
tion of Spark, Arc, or other light sources which, when viewed
from any distance exceeding a yard or two, are approximately
point sources.

This instrument has no slit, being similar in principle to the Ramsay Spectro
scopes mentioned on p. J 2; but with the addition of a combination of a fixed
cylindrical with a movable spherical lens which extends the points of light into
spectrum lines and enables one to focus them as in the ordinary Direct Vision
Speclroscope,

Thus light sources at any distance can be examined and sharp lines obtained

even by observers having imperfect power of eve accommodation

Price in brass case . 21 2 °0

ADAM HILGER, Ltd.,, 7sa Camden Road, London, NW. :

lelegraphic Address - '* Sphericity, Camroad, London,”
Telephone —North 1677 8.
Cable Code ~Western Union.

September 1913.
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SECTION K.”
DIFFRACTION GRATINGS.

Rowland Diffraction Gratings.—A stock of diffraction oratings, ruled at the
Johns Hopkins University, both plane and concave, is always kept. 'The best quality
only are stocked. Price lists and particulars of gratings in our stock will be sent post

free on application. |
For Concave Grating Spectrographs, see Section L.

Infra.-red Diffraction Gratings.—Plane gratings, ruled on brass, 946 lines per
em., specially cut to give maximum intensity in the 1st order spectrum on one side of
wavelength 440 p; with National Physical Laboratory Certificate giving the exact
number and separation of the lines.

The polished surface is 63 x 5 cms.

The ruled surface 1s 5 x 4 cs.

Price each

£17- 10 .0

For Wavelength Spectrometer, Constant Deviation Type, with Difiraction Grating, see
Section D, © Wavelength Spectrometers.”

Film Replicas of Rowland’s Diffraction Gratings. (14,438 lines per mnch.)

1. Mounted on best plane parallel worked glass, for use with table spectroscope,
specially selected gratings. |

Price, In morocco case . £1 17.. 6

Mounting with three levelling screws for either of above gratings.

Price: .:. 1020

9. Mounted in 5% inch long direct vision pocket spectroscope, with adjustable slit

in brass case. Visible spectrum over 20°.

Price £5..00

3. Mounted on field glasses (adapted to customers’ own instruments) for eclipse
observations.

Price .. . £2.40:0
4. Dr Marshall Watts’ Binocular Spectroscope or spectroscopic opera-glass.

Trice = 3 3 0
5. Photographed Gratings, 3,610 lines per inch, for demonstration purposes.

Price ... 0.5 0

with its letterpress and tllustrations, s protected by the Copyright

* The copyright of this Section,
ight bu reproducing letterpress or tllustrations, or extracts

Act, 1911, and any one infringing the copyr
from the same, will be proceeded against.

For Michelson Echelon Diffraction Uratings, see our
separate Illustrated List bB.

ADAM HILGER, Ltd.,, 75a Camden Road, London, N.W. 1

Telegraphic Address—¢¢ Sphericity, Camroad, London.”
Telephone—North 1677/8.
Cable Code—Western Union.

September 1913.
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SECTION L.*
MICROMETERS, Etc.

Nore—The term  Micrometer” is often applied indiscriminately to any screws
of fine pitch, sometimes even o serews cul with dies. We wish it lo be noled
that we invariably imply by il o screw well cut between dead centres on a special
lathe with tested screw, and Jitted and ground indo ils nut with due core and skill.

LONDOH

Fig, L1

Photomeasuring Mierometer, 1913 WODEL (Fig. L 1).—The latest model
of thiz instrument has the following modifications, which experience has shown to be
of very great value in facilitating readings:—

The mirror moves with the travelling microscope.

The milled head for turning the serew has been replaced by a handle.

The standards which support the slide and substage are so designed that the
axis of the microseope iz sloped towards the observer.

A vermier has been added, reading to 0001 mm.

Though specially designed for accurate and rapid measurements of speetrum
photographs, this instrument can be used with equal advantage for any of the accurate
length measurements the need for which so often arises in a laboratory.

* The copyrighl of this Seclion, awith {is lelterpress and ilfustretions, @ protecled by the (opyright
Act, 1011, and any one infringing the copriad by reprodicing  letlerpress or illustrations, or eriracs
from the same, will be procesded etopeinst,

ADAM HILGER, Ltd, 75a Camden Road, London, N.W., :
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The objects aimed at in its construction are:
i. Accuracy.
ii. Long life under frequent use.
iii. Rapidity and convenience of working.

. Is attained by the greatest care being exercised in the manufacture of the steel
screw, its nut, the gunmetal slide which bears the microseope, and the shoulder fitting
of the screw.

I1. Is attained by strict simplicity of design, and by the provision of adequate
hearing surfaces in screw and microsecope slide. The deep thread of the serew and its
substantial diameter are the wain points to be noted in this respect.

I11. 1s attained by making the screw of fairly large pitch, ie, 1 mm., and putiing
on a specially large divided dromhbead and vernier.  With the aid of the handle now
provided, one can pass rapidly over the whole range of motion, while at the same time
the large drumhead enables measurements to be taken to 0001 mm.

The base is of east-iron, and the microscope slide i mounted on two cast-iron
standards, of such a shape as to form convenient handles for moving the instroment.

Price, with 6-inch (152 mm.) travel .. £3610 0
Price, with 3-inch (76 mm.) travel ... o 30 10 0

Fig. L 2.

NEW MODEL CROSS-SLIDE PHOTOMEASURING MICROMETER. Fig L2

In this instrument the photographic plate moves, the microscope being rigidly fixed.
Six inches (152 mm.) of motion is provided in two directions at right angles to each

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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other, the distance being measured by accnrate screws similar to those of the instrument
described above, massively and rigidly monnted, and of the highest accaracy.

Price (6-inch travel in two directions at right angles to each other) £67 10 ©

“gtandard” Spherometer (Ring Form). Fig. L 3.

This form of spherometer has a ring instead of the usual
three legs. The ring is ground so as ‘to have two truly circnlar
edges, one of which makes contact with concave surfaces,
and the other with convex surfaces. The inside and outside
diameter are acenrately measured.  With this instrument
1'L:|ll]it:;_{ﬁ ean be obtained as reliable as those of the most
elaborate instruments obtainable.

Price, in case, 1 inch rading ... £5 16 0
2 > s 15 0 0

B L]

Fig. L 4.

Heliostat for use with Table Spectrometers, see Fig. L 4; which shows the
heliostat in position before a Wavelength Spectrometer.

These heliostats have mirrors which are optically polished, but are not of
first quality. The mirrors are silvered on the back.

The clock motion is sufficiently good to ensure light from the sun being
reflected on to the slit of a spectrometer for many hours without readjustment.

Price £15 0 0

Larger sizes with optically plane silvered glass or speculum metal mirrors
quoted for om application.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1

Telegraphic Address— ‘* Sphericity, Camroad, London.”
Telephone— MNorth 1877 /8.
Cable Code—Western Union.
September 1913.



Polarimeters and Refractometers M

SECTION M.”
POLARIMETERS AND REFRACTOMETERS.

We strongly recommend that where feasible the light of the Mercury Vapour lamp
should be wsed in place of the Sodivm flame. (Greater accuracy and far grealer comford
and convenience of reading are thus obtained (see Lowry, * The Rotatory Dispersive
Power of Organic Compounds,” Trans. Chem. Soc., 1913, vol. 103, p. 1064). Com-
mercinl Meveury Vapour lamps are now easily to be purchased from various sources.

Fig. M 1.

The e recent model of our Polarimeter, as shown in Fig. M 1, has been greatly émproved
in design,  Hy removal of the trough and ifs support o clear space can he Teft
in between polaviser and analyser for sueh accessories as healing apparatus,
electro-magnet, éfé.

Further fmprovements are the folloetng :

The elow mofion adjusting seres is of almost non-tarnishalble wetal. AN paris of
the insfrument are well profecfed against chemical corrosion, either by ecfremely
refractory enamel, or by special lacguer very earefully gelected for dls powsr uf
resiefanee o chemfeal acfion, Thus the instrument is very suifable for use
in a chemical laboratory.

* The eopyright of this Section, with its letlerpress and illustralions, is prrotected by the Clopyrright
Aet, 1011, and any oné fafringing the copyright by reprodueing fellerpress or illustralions, or exfracts
From Hhe seme, ietil be _||,|-|'|;|-'-'|'r.|'-'--|r 4r:'.lru'n-.?-!.

ADAM HILGER, Ltd.,, 75a Camden Road, London, N-W. 1



Poiarimeters M2

If desired the verniers may be supplied illuminated by 4-volt metal
filament lamps, with battery, and key.

Price, extra, including key, and storage battery ... £2 15 6

Polarimeter (Fig. M 1).—Taking tubes for liquids 200 mm. long; with screws
for raising and lowering and levelling, and slides for sideway adjustment for centring
the tube.

The polarising system is of the Lippich form, in which the field of view is as
shown in Fig. M 2.

Ft;_’. “ e

The illumination of the middle strip decreases in intensity when the outer
increases, and vice versa. The brightness of the illumination can be varied by rotation
of the polarising prism; and an index and clamp are provided for the setting of this
adjustment.

The divided circle is 7 in. diameter, and the division is on platinoid, which
does not readily tarnish. There are double verniers, reading to 0°01 degree, and
readers and illuminating lamps for the same. There is a good screw slow motion
with clamp for fine adjustment of the analyser.

The work throughout is of the highest quality.

Price, with tube for ligquids 3 ik . £39 10 0
With Ventske scale in addition to the ordinary division, extra 310 0
Well-made case, with lock and key 114 0

Polarimeter, as above, but taking tubes 400 mm. long, the construction being
otherwise identical.
Price, extra .. . _ £7 10 0

Addition of Direct Vision Spectroscope attachments to either of the above,
consisting of slit at polariser end (formed by shutters pushing in by hand in front
of Lippich polariser), and one high dispersion direct vision prism in mount screwing
on in front of the eyepiece.

Price s i £4 10 0
The above direct vision prism can be supplied direct for the red, green, or violet,

as desired.
Extra prisms mounted, price each ... R0 0

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. i



PRICES OF POLARIIIETFH TUEES,
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Spectro-polarimeter

SPECTRO-POLARIMETER.

For measurements on the rotatory power for radiations of any desired wavelength,

This instrument (Fig. M 3) consists of a wavelength spectrometer, as described
onpp. D 1 to D 4, reading in wavelengths direct, a polariser, and an analyser ~all
mounted on an accurate ‘cast-iron bed. An image of the spectrum is projected on
to the plane of the dividing lines of the Lippich triple field Polariser, which dividing

Fig. M 3.
Close to these dividing lines, and between them and the eye, are two shutters
pushing in by hand, which limit the field observed to a strip of monochromatic light.

Il The slit of the spectrometer opens symmetrically.
The three standards carrying the spectrometer, polariser, and analyser can be

| clamped in any desired position on the bed.
| A suitable condensing lens is mounted on the collimator of the spectrometer,

and a rod with milled head is provided for passing through the spectrum without
quitting the eye end of the apparatus. The polariser and analyser are identical with

: those in the instruments described on pp. M1and M 2.

Price, taking tubes up to 200 mm. long £80 5 0N
| Price, taking tubes up to 400 mm. long 96 15 0O
' Price, taking tubes up to 1000 mm. long | 105 0 O

Owing to the impossibility of entirely avoiding faint diffused light of mixed wave-
lengths it is highly necessary to use in conjunction with this apparatus the direct vision
spectroscope attachments described at the bottom of p. M 2.

Price, axtra, for the complete set with three prisms £6 0 0
" PRICES OF POLARIMETER TUBES.
Glass tube with
Length of Tube. screwed end caps. Tubes with water
| 5 (No side tube for thermometer.) droulation.
t 100 mm. 12/- each. 30/- each.
200 mm. 12;"' ') 31 9 '
220 mim. 12,"' T ‘ 34' "
400 mm. 13;6 ' 36}" "
600 mm. 156 " l 42.'|' '
10‘00 mi. 21,;' " | 54' "

l
ADAM HILGER, Ltd., 7sa Camden Road, London, NW.:



Refractometer

THE HILGER SPECTROSCOPE-—-REFRACTOMETER.

Fig. M 4,

This instrument (Fig. M 4) consists of our No. 2 Spectrometer (we¢ Section C,
““ Spectrometers and Goniometers’), with the following additions :—

(1) A cast-iron bracket by the aid of which the axis of rotation of the prism table
can be set horizontal as in the figure.

(2) A Pulfrich Prism, A, in a mount which can be readily screwed to the prism
table.

(3) A fine adjustment, B, for setting the prism table.

(4) A condensing lens, C. which takes the place of the collimator.

(5) A telescope, D, with the eyepiece set at right angles to its axis, the light being
reflected by means of a right-angled prism at F.

In the focus of the object glass, G, is a polished steel pointer which is illuminated
by the mirror which is visible in the eyepiece E.

The use of the instrument as a Refractometer is as follows (the parts being in
position as in the figure): -

(1) Raise the telescope so that its vernier reads O on the circle. In this position
its axis is horizontal. The vertical face of the Pulfrich Prism, A, should now be set so
as to reflect the light from the steel pointer at E back along the axis of the telescope
to form a real image, which is seen in the eyepiece with its point seeming exactly to
touch the pointer itself. This is done by means of the slow motion at B.

(2) Place the prism of material under test on the top of the prism, A, with a drop
of Monobromonaphthaline in the usual way, and focus the light from a vacuum tube of,
say, hydrogen, on to the interface between the two prisms. The telescope, D, is now
lowered until the light for which it is desired to test the refractive index of the
material is seen.

It will be seen in the eyepiece as a band stretching horizontally through the field,
with the upper edge (as seen in the eyepiece) blurred, but the lower edge sharp. The
pointer should be adjusted exactly to the lower edge, and the reading of the vernier will
then give, by the usual simple calculation, the refractive index of the prism under test.

Price of No. 2 Spectroscope, with the above additions, ... £37 10 0
ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. .
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Féry Refractometer M5

THE FERY REFRACTOMETER.

C

Fig. M 5.

A direct reading refractometer for taking the refractive index for sodium light
of oils; solutions of acids; mixtures of glycerine, alcohols, etc., with water; sugar
solutions ; and other liguids of interest to the industrial chemist.

Advantages of the Instrument :—

(1) It reads direct the refractive index of any transparent liguid with a
uniform accuracy of nearly 00001, from 13300 to 1-6726.

(2) The glass with which the liquid comes into contact is a crown glass,

which resists to an exceptional degree the action of chemical reagents.

(3) The temperature control is extremely simple and effective, and forms an
integral part of the apparatus.

(4) The manipulation of the apparatus is extremely simple and convenient.

Price, complete, as in Fig. M 5 .. £29 10 0

(Complete description, and references fo tables of refractive indiees,

post free on application.)

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. 1



Jamin Refractometer M 6

JAMIN REFRACTOMETER.

(Full deseription, abstracted from Jamin's orviginal paper in the ** Ann. de Chim. et
de Phys.,” 3rd series, tome lii. p. 163, 1838, sent out with each instrument
or post free om application.)

The Jamin Refractometer, as supplied by us (for price sc¢ below), is shown in
Fig. M 6 and in diagram in Fig. M 7.

Light from any convenient source 8 is divided by the mirror M, (silvered on the
back) into two beams; the first is reflected from the exterior face and passes along
the tube B, the second is reflected from the interior silver face and passes along
the tube B..

After traversing the two tubes (which contain, the one the gas or liquid under
test and the other that with which it is to be compared), the two beams pass
through the plates of the compensator C (sv¢ Fig. M 7). Falling on the mirror M,
which is identically the same as M,, and parallel to it, the beams experience reflections
inverse to those to which they were primarily subjected, with the result that they are
superimposed under conditions suitable for interference.

PRICES.

Jamin Refractometer (sv¢ Fig. M 6) giving a separation between the centres of the
beams of 18 mm., and taking tubes 250 mm. long. The observation telescope has rack
and pinion for focussing and cross-webs in the eyepiece. Two tubes for gases are

provided. Means are provided for altering the angle between the compensator plates,
and the rotation of the plates is read by vernier to 0°1°. All optical work is of the

highest quality.
Price ... ££26 10 0
If the tubes are to be sufficiently accurate for work on liquids,
price extra for the pair of tubes y: 3 0 O

Jamin Refractometer with worm-wheel motion for rotating the compensator plates
and accurately divided circle for same, reading by vernier to '‘02°. Screw motion for

altering the sensitiveness by rotation of one compensation plate relative to the other.
Separation of beams of 30 mm., and taking tubes 500 mm. long.

Price . A Ak 1058

If the tubes are to be sufficiently accurate for work on liquids,
price extra for the pair of tubes 250 mm. long 3 0 0

(We do not supply tubes for liquids 500 mm. long.)

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W.:



Jamin Refractometer

Fig. M 6.

Fig. M 7.

ADAM HILGER, Ltd., 752 Camden Road, London, N.W. ;

Telegraphic Address—‘¢ Sphericity, Camroad, London.”
Telephone—North 1677 8.

Cable Code -Western Union.




Interferometers NI

SECTION N.*

MICHELSON AND FABRY & PEROT
INTERFEROMETERS.

Nee also for Fabry & Perot Etalons—
p. O 3, Fabry & Perot Etalon ;

p. O 6, Mount for taking the above in front of any ordinary Spectroscope |

p. J. D, Direct Vision Pocket Spectroscope, with Interference Etalon.

Fig. N 1.

The transmission plates in the jfollowing interferometers are silvered by cathodie
deposition from [fresh electrolytically deposited silver. With silver films deposited in
this manner the loss of light is less than by any other known method, and the necessary
condition for sharply defined and bright intensity maxima is thus fulfilled.  In the case
of the Fabry & Perot Interferometers the plates are made slightly wedge-shaped in
the usual manner to avoid the secondary interference systems caused by reflection at the
unsilvered outer surfaces.

* The copyright of this Section, with ils letlerpress and dlustrations, s protected by the Copyrighd
Act, 1011, and any one infringing the copyright by reproducing letterpress or illustrations, or extrocls
from the same, will be proceeded against,

ADAM HILGER, Ltd.,, 75sa Camden Road, London, N.W.



Interferometers N 2

Our latest models of Michelson and Fabry & Perot Interferometers—those,
namely, sent out during or after August 1912—are in every case so arranged that
either the Fabry & Perot or the Michelson system of mirrors can be supplied at any
subsequent time and attached without any alteration of the apparatus.

Three sizes are made, having respectively 75 mm., 120 mm., and 200 mm. travel
of the movable mirror. The 200 mm. size is supported on a tripod of special form
(#¢¢ [ig. N 3). Otherwise, except as regards the lengths of the slides and of the
micrometer screws, all three sizes are of identically the same construction, both as to
accuracy of workmanship and dimensions. Thus a set of mirrors suitable for any
one =ize 18 also suitable for any other.

The micrometer screws have 1 mm. pitch. The divided head attached to the
screw has 100 divisions, and one turn of the slow motion screw, whose head is also
divided into 100 parts, corresponds to one division on the main dromhead. Thus
one division on the drumhead of the slow motion screw corresponds to 4%y mm.
(one ten thousandth of a millimetre).

The shdes are massive, and of steel,* and the sliding surfaces are worked optically
Hat. The shides are heavily protected by hard enamel, with the exception of the
actual shding surfaces. Only these sliding surfaces, therefore, require care to avoid
rust. A bottle of suitable oil is provided, which it is well to use freely on the slides,
and occasionally on the screw. 'T'he most recent construction of the slides is the result
of many experiments, and is such that we are able to make them flat to a high optical
precision, thus securing the desired accuracy in maintaining the parallelism of the
movable mirror in 1tz progress from one end of the slide to the other.

The slow motion mechanism has a carefully made cover, which can be readily
removed, if desired, for inspection.

The micrometer screws are cut between dead centres and ground at constant
temperature, and are made throughout with the very greatest care. 'T'heir position
1s determined longitadinally by a plate of polished quartz at the end towards the
observer, which end takes the thrust when the mirror is moving in the direction of
increasing optical path. A system of opposing screws enables this plate to be set
up perpendicular to the axis of rotation of the micrometer screw, whose end is polished
to an approximately flat surface. Thus by reflecting light in the direction of the axis
of the screw through the thickness of the quartz block (which is polished on both
surfaces to enable the end of the screw to be thus observed), one can observe the
interference fringes produced between the light reflected from the thrust-taking sur-
face of the quartz and the polished end of the micrometer screw. Observation in
this manner enables the adjustment of the plate of quartz perpendicular to the axis

* The slides are made from forgings of specially selected steel, the preparalion and (reatment of which
to avoid subsequent deformations arve carvied out for us by Sir W, G, Armstrong, Whitworth & Co., whose
experience in the construction of standard screw gawges has enabled them to supply us with a material
exceliently well adapled for the purpose in view.

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. :
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Interferometers N 4

of rotation of the screw to be made with great and ascertainable precision. T'he other
end of the micrometer screw thrusts against the polished end of a fixed screw, by
means of which one is enabled to reduce the longitudinal play of the micrometer
screw to a minimum, without introducing any longitudinal compression. The carriage
can be removed by lfting it off its slide, and can be as easily replaced. The two
thrust blocks under the carriage, which engage with the nut of the micrometer screw,
are so adjusted as to allow a small amount of lost time. A convenient spring
adjustment 1s provided for one mirror, which, while enabling the delicate final adjust-
ment for parallelism to be made with great precision, is nevertheless so substantial as
to introduce no trouble from vibration.

Fabry & Perot Interferometer, latest design as deseribed above—

Price, with 75 mm. motion of the carriage (Fig. N 1)... v v UL s
Price, ,, 120 mm. = > 56 0 0
Price, ,, 200 mm. - i 10 b

Set of Michelson mirrors, with mounts and spring adjustments complete, as shown
in Fig. N 2, suitable for immediate attachment to any of the above instruments—

Price ... 3 £8 10 0

Case to take both sets of mirrors, with their mounts. Price 010 6

Michelson Interferometer—

Price, with 75 mm. motion of the carriage .. ... &£88 0 0
Price, ,, 120 mm. 4 - 58 15 0
Price, ,, 200 mm. 2 X (Fig. N 3) 73 0 0

Set of Fabry & Perot mirrors suitable for immediate attachment to any ‘of the
above mstruments—

Price ... £5 15 0
Case to take both sets of mirrors, with their mounts. Price 010 6

Levelling Screws to either Fabry & Perot or Michelson Interferometers—

Price, 75 mm. or 120 mm. sizes ... £0.18 6
Price, 200 mm. size R T |
Well-made case, with lock and key, for either Fabry & Perot or Michelson
Interferometer
Price, 75 mm. size £1 2 0
Price, 120 mm. size 1 380
Price, 200 mm. size i b=l

The instruments with lecelling serews are of suitable height for use in front
of the slit of the Hilger Wavelength Spectrometers (Constant Deviation

Type).
ADAM HILGER, Ltd., 75sa Camden Road, London, NW. :



Interferometers NS

Achromatic Lens 6” (150 mm.) focal length in mount for attachment to the
Fabry & Perot Interferometer, with focussing adjustment. This lens enables an 1image
of the diffraction pattern to be thrown on the slit of a spectrometer, the dispersion of
which then gives the necessary separation of the overlapping monochromatic fringes.
The screw-holes for attachment of this lens are provided on all interferometers sent out
subsequent to 30th August 1912. £2 3 6

Special Mercury Green Line Filters cemented in optically-worked glass—

(@) Transmitting only ! per cent. of the yellow lines and 72 per cent.
of A 5461; 2" (31 mm.) square—

Price L WO 1

‘b) Transmitting 00025 per cent. of the yellow lines and 50 per cent. of
A 5461, 2° (51 mm.) square—

Price £2 0 0

The (b) filters above can also be supplied 16 mm. clear aperture, mounted in
brass tube, 30 mm. long—

Price ... £1 16 0

(These screens are made for us by Messrs Wratten & Wainwright from
glass prepared by ourselves.)

Plates for Interferometers.
(Circular mirrors for Michelson Interferometers, 25 mm. dia., each ... £0 11 6

Transmission and compensation plates for Michelson Interferometers, 40 mm.
long x 25 mm. high, each D S R

Complete set of Michelson Interferometer mirrors and plates as above—

the set £3 8 0

Circular plates, silvered by cathodic deposition (see p. N 1), for
'abry & Perot Interferometers, of special construction, as used
on our Fabry & Perot Interferometers (see Fig. N 4), permitting
the interior surfaces to be brought close together. The diameter
of the silvered surfaces 1= 25 mm.

Price per pair ... £1 16 0

Price, if of quartz, the plates being coated
with nickel by ecathodic deposition, for
ultra-violet work, per pair 413 0

(For Fabry & Perot Etalons, see p. O 3.)

Small Observation Telescope, with cross webs for viewing the fringes, on
raising and lowering stand.

Price ... £3 10 0
ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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Spectroscopic Apparatus for High Resolving Power O 1

SECTION O.

SPECTROSCOPIC APPARATUS FOR HIGH
RESOLVING POWER.

(See also our separate Lists of laryer Fehelons, of Lummer-Gehreke Parallel Plates, and
of Interferometers, and p. J 5 for small elalon attachment itn Pocket Spectrogcope.)

Tue instruments described on this and the six following pages are

(¢) A Michelson Echelon Diffraction Grating,

(b) A Lummer-Gehrcke Parallel Plate,

(¢) A Fabry & Perot Etalon,
together with apparatus specially designed for use with the above.

Although designed primarily for demonstration work, they are all optically as
perfect as our larger apparatus of the same kinds (for which see the lists cited above).

They are of a size and design suitable for use on most ordinary Spectroscopes,
but are especially useful in conjunction with the modified form of Hilger Wavelength
Spectrometer (Constant Deviation I'vpe) described below. Thus applied, the Fabry
& Perot Etalon affords a means of determining wavelengths to a very high accuracy ;
while either the Echelon or the Lummer-Gehrcke Plate will demonstrate the Zeeman
effect, the effect of pressure on the lines of the spectrum, or the minute structure of

Fig. O 1.

any desired lines with a minimum of trouble and with the great intensity of light which
distinguishes these powerful devices for high resolving power. At the same time the
approximate wavelengths of the lines under observation can be read off direct from the
drum of the Wavelength Spectroscope (see descriptive leatlet of the Hilger Wavelength
Spectrometer, Constant Deviation Type).

The mode of application to the Wavelength Spectrometer has the further great
advantage that a large number of lines of the spectrum can be examined at one and the
same time, all the lines which are visible in the eyepiece being simultaneously subjected
to the analysis of the Echelon, or of the Lummer Plate, or of the Fabry & Perot Etalon,
as the case may be.

() Echelon (see Fig. O 1) of highest quality, in mount complete. Suitable for
use on any ordinary Spectroscope (in which case an auxiliary analysis of the light

* The copyright of this Secction, with s lellerpress and dlustrations, 18 protected by the Copyright
.'l#'f, lfl'll. mld iRy ONRe fﬂ_ffl'ﬂfﬂ'l!y U‘(C (‘Opyl’t'f}”ll' ’rf; r{}krthn‘fny I(Hrrpr,-‘“- or l'flus(mtt'ons. or exiracts
Srom the same, will be proceeded against,

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W., i



Spectroscopic Apparatus for High Resolving Power (o B85

18 necessary) or on the modified form of wavelength spectrometer described below, in
which case the combined apparatus is complete in itself.

Number of plates, 12. Length over all of Echelon and mount,
Thickness of plates, about 41 mm. 105 mm.
Width of step, 1 mm. Resolving power, 45,000, for W.L
Effective aperture, 13 mm. square. 5461.

Price in mount complete e EI2105)

Larger Echelon, mounted in the same way. (7his is the size of Echelon we
recommend ; it requires an ertra ertension of the base, see below wunder The Hilger
Wavelength Spectroscope, Constant Deviation Type, modified for wse with these
QCCOSSOrIes. )

Number of plates, 12. Effective aperture, 29 mm. x 13 mm.
Thickness of plates, 10 mm. Resolving power, 100,000, for W.L.
Width of step, 1 mm. ; 0461,

Price in mount complete e ... £16 10 0

The accurate thickness of the plates and the optical properties of the glass are in every
case engraved on the mount.

Fig, O 2,

(6) Lummer-Gehrcke Plate (see Fig. O 2), in mount complete. Like the Echelon

above, thig can be used on any ordinary Spectroscope, or preferably on the modified
form of Spectrometer deseribed below.

Length of plate, 130 mm. Length over all of mount, 135 mm.
Width of plate, 15 mm. Resolving power, about 200,000,
Thickness of plate, 43 mm.

Price in mount complete . £11 10 0

The thickness of the plate and optical properties of the glass of which it is made are
engraved on the mount.

We can also supply Lummer-Gehrcke Parallel Plates, of the same size, in quartz,
for work i the ultra-violet.

Price, in mount (Fig. O 2) ... . £19°050

These can be used in front of a quartz spectrograph on the mount
deseribed below (Fig. O 6) which is then supplied with a
quartzrocksalt triple or quartz-fluorspar double achromatic
lens at an extra charge of 510 0

As quartz-fluorspar makes a better achromatic combination than quartz-rocksailt, the former will
always be supplied whenever fluorspar of suitable quality is obtainable.

(For the theory of the Lummer-Gehreke parallel plate, see Annalen der Physik, Band 10,
1903, p. 457.)

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. i



Spectroscopic Apparatus for High Resolving Power O3

Fabry & Perot Etalon (see Fig. O 3). The Etalon is constructed with a distance
piece consisting of a hollow eylinder of fused silica between the plates (as described by
H. C. Rentschler, Astrophysical Journal, December 1908).

The co-efficient expansion of fused silica being less than that of any other
known material (0-:000,000,59 per 1°C—about one-seventeenth part of that of platinum)
temperature alterations can be entirely avoided quite easily.

The plates are silvered by cathodic deposition from freshly electrolytically deposited
silver. With silver films deposited in this manner the loss of light is less than by
any other known method, and the necessary condition for sharply defined and bright

Fig. O 3,

intensity maxima is thus fulfilled. The plates are made slightly wedge-shaped in the
usual manner to avoid the secondary interference systems caused by reflection at the
ansilvered outer surfaces ; but the angles of the wedges are the same In each plate,
and they are so mounted that the total deviation caused by the Etalon 1s zero.

The appearance seen in the eyepiece when the Etalon is in position and correctly
adjusted 18 as follows :—

(@) The lines of the spectrum are visible in the same positions as they would
occupy were the Etalon removed ; but of course far less bright.

(b) Bach spectrum line is a diametrical strip of the ring system which would be
produced by the Etalon if the field of view were filled with light of the
wavelength of the line in question. The diameter of the ring system for
each line can then be measured with a micrometer eyepiece.

The distance between the plates is about 10 mm., this distance producing a

convenient ring system for measurement.
The thickness of the Etalon correct to 0°005 mm. is in each case engraved on the

mount.

ADAM HILGER, Ltd., 7sa Camden Road, London, N.-W. 1



Spectroscopic Apparatus for High Resolving Power O ¢

Length over all of Etalon and mount, 105 mm.

Price, complete, with mount ... £1010 0
Price, with plates of quartz, nickelled by cathodie discharge, for
ultra-violet work ... 1110 0

FFor the method of working to obtain standard wavelengths by comparison with lines of
accurately known wavelengths, see papers by Lord h’ayle*fg/:, Phil. .\lag. [G]’
May 1906, p. 685 ; and [15] April 1908, p. 548.

NOTE.—The height to the centre of the aperture in each of the above accessories is 35 mm.
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Fig. O 4.

THE HILGER WAVELENGTH SPECTROMETER (CONSTANT DEVIATION
TYPE) MODIFIED FOR USE WITH THE ABOVE ACCESSORIES.
(See Fig. 0 4.)

(See also separate leaflel deseribing the normal Jorm.)

The modifications are as follows -

(1) The arm carrying the collimator is extended to make room for any one of the
above accessories to be placed in position between the collimator and prism.
A protective cover for the prism table is also supplied.

(2) The accessories stand on a brass plate capable of slight rotation by means of
a milled head screw. This, together with a readily accessible levelling
screw, provides the necessary adjustment for each of the accessories. Each
of ‘the accessories is in addition provided with screws for the levelling
adjustment if it be desired to use them on the table of an ordinary
Spéctrometer.

ADAM HILGER, Ltd, 75sa Camden Road, London, N.W. .



Spectroscopic Apparatus for High Resolving Power O 5

(3) The aperture of the slit of the collimator is longer than that of the slit
generally supplied with the W.l. Spectrometer, this being desirable for use
with the Etalon. A second slit is attached to the main slit, the jaws
running at right angles to it. This second slit can be rotated into or out
of position as desired, and is necessary for use with the Echelon. The
Echelon is mounted with the edges horizontal in the manner employed
by Professor Michelson.

(4) An extra low-power eyepiece is supplied for use with the Etalon or Lummer-
(Gehrcke Plate.

(5) The base plate is of the ** Universal ” form deseribed on p. D 4.

Price of Modified Wavelength Spectrometer, with extra dense prism,

refractive index for D= 1.74 i 2a3b - B0
Well-made case with lock and key ... G R

Price, if extended to suit larger Echelon of 12 plates, the plates
being 10 mm. thick, and the effective aperture 29 mm. x 13 mm. 37 10 0

(The price of these larger Echelons, suitably mounted for this
form of Spectroscope, is £16, 10s.)

Accurate micrometer eyepiece for measurement of the diameter of
the ring system produced by the Etalon, or for employment with the
Echelon and Lummer-GGehrcke Plate, with adapter for low-power eyepiece
interchangeable with that for the usual eyepiece supplied.

Price ... | 6 12 6
(For sundry other accessories for the Wavelength Spectrometer, see
Sections D and F.)

MOUNT TO TAKE THE ABOVE FABRY & PEROT ETALON, OR LUMMER-

GEHRCKE PARALLEL PLATE, IN FRONT OF AN ORDINARY
SPECTROSCOPE.

This mount (Figs. O 5 and O 6) is made to suit the Fabry & Perot Etalons and
Lummer-Gehrcke Parallel Plates deseribed above.

The Etalon (as in Fig. O 3) or the Lummer-Gehrcke Parallel Plate (as in Fig. O 6)
stands on a brass plate which is capable of slight rotation about a vertical axis by
means of a milled head screw. This, together with a readily accessible levelling
screw, provides the necessary adjustment for either of the accessories.

The rays from the source of light should be approximately collimated by a
condensing lens. They then traverse the Lummer-Gehrcke Parallel Plate or Etalon,
as the case may be; and an image of the resulting diffraction pattern is formed
by an achromatic lens of about 5" (130 mm.) focal length. 'This image consists, of

course, of a number of superposed images produced by the various monochromatic
radiations emanating from the source.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W., :
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Spectroscopic Apparatus for High Resolving Power O 7

The spectroscope to be used in conjunction with this arrangement is then placed
in train with the above apparatus so that the diffraction nnage falls on the slit. "The
jaws of the sht should be set vertical ; and the dispersion of the spectroscope will then
give the necessary separation of the overlapping diffraction images.

The apparatus is mounted on a substantial cast-iron tripod, with three levelling
screws, and 1s suitable for use with any ordinary spectroscope.

Besides its use with the Lummer-Gehrcke Parallel Plate and Etalon, this piece
of apparatus can also be employed, with the addition of a special collimator, to utilise
the Echelon, described above, in combination with any ordinary spectroscope. The short
tube with achromatic lens shown in Figs. O 5 and O 6 must then be replaced by the
special collimator in question, and the collimator of the ordinary spectroscope
removed. The light from the source first passes through the special collimator, then
through the Echelon, and then on to the prism of the spectroscope.

Price of this special collimator (which is identical with that of the
Modified Wavelength Spectrometer deseribed above) £4 15 0

USEFUL ACCESSORIES FOR THE DEMONSTRATION OF THE ZEEMAN

EFFECT BY MEANS OF THE LUMMER - GEHRCKE PARALLEL
PLATE.

Small electro-magnet on raising and lowering stand, pole pieces adjustable from
contact to 4" (12} mm.) apart ; suitable for demonstrating the Zeeman effect with these
Lummer-Gehrcke Parallel Plates. The current required is about 3 amperes when using

an ordinary vacuum tube as the source of light. The lines are distinctly separated with
these plates into triplets, ete.

Price £510 0

Shutter eyepiece with bright pointer and double image prism, for Zeeman effect
observations with the Lummer-Gehrcke Parallel Plate. By means of the shutter eyepiece
the line under observation can be isolated, and the double image prism being turned

Into position, the components of the rays polarised in vertical and horizontal planes can
then be observed side by side simultaneously. .

The surfaces of the double image prism are protected by glass plates.
Price B £6 10 0

ADAM HILGER, Ltd., 75sa Camden Road, London, N.W. |
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Optical Work P!

SECTION P.7

OPTICAL WORK.

Achromatic Object Glasses made from ordinary silicate glasses. Supplied
mounted either in flanged, or in screwed cells.

o e——— —_

Types 1. and 1L Type LIL
Effective Aperture, : p?.ﬁﬁm
) Relative . '
Focal Length, Aperture. Focal Length.
inches. | mm. inches. mm. inc hes. em. &iva-idr
05 | 1293 41 | 104 | {8 4-5 113 | 019 O |
0] 20-3 57 | 145 | f/8 6-2 15-8 M B
1-0 25-4 80 | 203 | f/8 87 221 ‘| 1 80
1-25 31-7 11-2 284 £/9 12-2 300 | 110 O
15 381 157 400 | /10 17-1 436 | 117 O
1-9 482 | 219 | 556 | f1] 23-8 606 (2 7 0
2D 635 306 I St LR i - 333 84-6 317 0
3-3 83-8 42-8 1,087 f/13 46-6 1180 (9 3 0
4-3 109-2 6G0-0 1,524 i f/14 654 1660 |19 10 0

|

The lenses are made in three types.

Type L., for visual spectrum work, corrected for spherical aberration in axis,
and achromatised for the extreme visible red and violet,

Type II., for spectrum photography from wavelength 800 up to wavelength
350 pu, achromatised for the violet.

Type 111, for ordinary telescope work, achromatised for C and F.

The above focal lengths may vary from time to time by as much as 3 per cent.

Ordinary doublet Lenses to other specified sizes, focal lengths, or other special
specifications, price 30 per cent. extra.

— - — - | — .

* The copyright of this Section, with its lellerpress and illustrations, is protected by the Copyright
Aet, 1M1, and any one infringing the copyright by reproducing lellerpress or wlustrations, or extracls
Srom the same, will be proceeded against,

ADAM HILGER, Ltd., 75a Camden Road, London, N.W.




Optical Work P2

Prisms for Spectroscopic Work.

The following expressions give the prices of single prisms of 60° angle made to order :—

k is the height of the prism in centimetres.
[ 1s the length of the refracting face in centimetres.

e —

he Expressions may | Glass always in stook

L ——— - —

|

e S ' Price in Shillings. | be used up to to cut Prisms of
. (centimetres) (centimetres)
A ! A :
158 to 162 | 0 33A° 4+ 17 13 185 10 19
; 165 | 0-36AF 4+ 17 106 16 8 11
174 06245 +17 8 105 | 6 8
|

The above prisms have rectangular refracting surfaces.

Prisms of refractive indices below 1'58 are supplied at the same price as those of
1'58.  Higher refractive indices than 174 are not recommended except for special
purposes. The expressions may be employed up to the sizes given in the third column,
and prisms exceeding the dimensions there given will be quoted for on application.

(lass 18 always kept in stock to cut prisms of about the sizes given in the fourth
column, and usually to cut prisms of the sizes given in the third column.

The prices are for prisms of the highest quality. The angles are made accurate to
within 10°. If a greater accuracy be required, for an accuracy of + 15" add 25 per cent.,
with a minimum charge for the increased accuracy of 10s. ; for an accuracy of +5” add
75 per cent., with a minimum charge for the increased accuracy of 25s.

The following sizes are stocked in refractive indices from 1°58 to 1'65, and are
supplied, as will be seen, at a considerable reduction on the above scale of prices. They
are in all respects equal in quality to the above prisms, but are only supplied in the sizes
and of the refractive indices as stated. The surfaces are rectangular.

. — . — o - — - —

Light Flint. ! Dense Flint.

ref, ind. for D=158 to 162 about. | ref. ind. for D=1"83 to 1'65 about.
Length of l-'tm_] Height of Prism, . Price. Length of Face, Height of Prism, Price.
n,  man, AR ja. mm £ 9 d. in, mm, in, mm. £ & d
13 32 | 1 29 1 2 0 1§ 35 1 2D 110 0
13 42 | 13 32 110 0 13 M 13 32 1 14 0
3. O} | 14 38 2 2 6 28 o4 14 48 2 8 0
2§ 60 | 1§ 44 3 0 0 24 64 13 44 3 7 0 ’

- —

|
|
i

— - - —— N -

It will be noted that the lengths of the surfaces in the above prisms are greater
than the heights, and that the ratio of length of surface to height becomes greater
with the refractive index. By this means a more satisfactory effective aperture is

obtained.

ADAM HILGER, Ltd., 7sa Camden Road, London, N.'W., 1
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Right-Angled Prisms.

[ ot St EYioe. ‘ l . 3
_ | arger sizes quoted on application.
00 s 20 16 © | The above right-angled prisms are of the very
i; : : g :: : finest quality ; of white, clear, and thoroughly
o5, 95D ~ annealed crown. The definition is guaranteed,
gg ! ."; l? + and all the angles are accurate to within 5°. If
:g T : l‘: g a greater accuracy of angles be required, for an
R0 88 0 accuracy of +10" add 25 per cent., for an accuracy
;‘3 ? g 3 of +5" add 75 per cent. to the above prices.

Diagonal Planes, of guaranteed quality, silvered. (These planes are so edged
as to reflect a circular beam of light when set at an angle of 45°.)

—

Diameter of

i : Dialpete‘r of Price. | iy - Price.

- minor axis of surface. minor axis of surface.

- 13 inches. T as] 2 inches. £3 18 0 |
| § S . 840 | 2% 5 413 0

| * S {14 6 g el 6 10 6

| [ 210 0 33 ., [ 8400

Diagonal planes can be made to fit existing mounts at the same scale of prices.

Plane Mirrors, of guaranteed quality, for Siderostats, Heliostats, and general
purposes. The price includes silvering. The price for speculum metal mirrors is

50 per cent. higher.

Diameter in inches. Price. .~ Diameter i inches. Price.
1 £0 16 0 S £20 0 0 |
14 i: 2850 9 2415 0 l
2 114 0 10 30 10 O
3 g AED 11 37 0 0
4 9 6 0 12 44 0 O
o 850+ 0 13 51 0 O
6 i1 6 0 14 64 5 0
7 1510 0O 15 78 0 O

For concave mirrors (if of radius not less than 15 times the diameter), add 25 per
cent. to the above prices. Concave mirrors of larger sizes, or with radn less than 15
times the diameter, quoted for on application.

ADAM HILGER, Ltd., 7sa Camden Road, London, N.W. |
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Galvanometer Mirrors, of the highest optical perfection, to the following

dimensions :—
1 —— R T .
| Diameter. : I'hickness. Radius of Curvature.
s 36 inches,
' 05 mm. or

: ‘thing small
(or anything smaller) 1,000 mm.

i e —— - m— — P ., . -

(1) Of glass, palladimsed on the front.  Price, each ... 5 £0 6 9

(2) Of fused silica, platinised on the front. (These can be soldered
without damage.) Price, each . . O 8 6

Plane Mirrors, up to 10 mm. dia., at the same prices as above.
Concave Mirrors, up to 10 mm. dia., of other radii than those given, can be

supplied at double the above prices.

Larger sizes quoted for if required.

Cornu Prisms of Quartz,
Refracting Angle 60'.

These prisms are accurately cut with respect to the axis. ‘l'hey are composed
of two prisms of right and left rotation quartz respectively, each of 30° angle.

We have recently introduced an important improvement in the construction of
these prisms, viz., the setting of the two component prisms into optical contact at
the interface. This procedure results in

(1) Greater optical perfection.

(2) Removal of double image caused by reflection between the two inside surfaces,
without the necessity of any liquid between the two surfaces.

(3) A gain in hight transmitted.

(4) Greater convenience of handling.

Following our usnal procedure with 60° prisms we quote for a length of face
greater than the height of prisms. We cannot, however, in the case of quartz prisms
always adhere quite rigidly to the sizes stated.

Liength of external faces. | Height of prism. Price.
mim. 1n. ' mm. 1. \
25 1 19 1 £3 10 0 '
3 l} 29 l 416 0
42 12 32 I { B0
50 2 ; T 12 0 0
| 57 2% 4 13 17 0 0
| 65 2 41 1% 1710 0
65 23 50 2 21 0 0
Ry 8 ! b G 32 0 0
98 4 J 59 922 45 0 0
110 42 70 2% 78 0 0

l

A —
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QUARTZ LENSES.

Price of Yoartz Lenses, unmoanted, accurately eut with the erystallographic
and optical axes coincident.

ILEAR ATEETURE. PRICE.
N, MM

1 254 E . £2 0 0
1} 3z . 260
14 38 212 ©
13 4 32 00
a Bl = 3 - 314 0
3 57 i " B 0 0O
2} 4 : i 615 0

Mhe above prices ame for Lenses of the finest definition, with carefully selected
curves, the foeal length for W_L. 400 pg being not Jess than 10 times the diameter.

Lenses of larger angular apertume up to F/A5 can be supplied figured to correct
the spherical aberration for points on the axis at the prices obtained by multiplying
the prices in the above table by the factor

1n-N
;+(}z _3)

where N i= the focal length divided by the aperture.

Condensing Lenses of {uarts, se Section P,

Plane Parallel Glass.
{ Firsf spuadily surfaces only swpplisd. )

Thia is stocked in the following thicknesses :—
1 mm., 2 men, 3 mom., 4§ mwoe, T4 mo, 10 mm.
| . thick Plane Parallel (ilass, asocumey of parallelism about 10 secomds.
Price in shillings = 200 x aren in square cms. + 35,
ap to 25 mm. in the longest dimension.
o . thick Plane Parallel (lass, accnracy of parallelism about 6 seconds.
Price in shillings = 1°75 x area in sqoare ems. + 373
ap to 40 mm. in the longest dimension.
3 mm. thick Plane Parllel Glass, aceurncy of parallelism aboat 3 seconds.
Price in shillings = 1'75 = area in square cms. + 3'3.
up to M mm. in the longest dimension.
47 mm. thick Plane Paralle] Glass, ascuracy of parallelism about 3 soronds.
Price in shillings = 175 x nren in square cms, + 36,
up to 63 mm. in the longest dimension.
74 mm. thick Plane Parallel Glass, accuracy of parallelism about 3 seronds,
Price in shillings = 1'75 x ares in square cins, + §5.
up to 100 mm. in the longest dimension.
10 mm. thick Plane Parallel Glass, accuracy of parallelism about ¥ secomds.
Price in shillings = 1"75 x ares in square cma. 4+ 3.
ap to 150 mm. in the longest dimension.
Crystalline Quartz of like accuracy cul perpendicalar to the axis.
Prices, 2} timez the above,

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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CONSTANT DEVIATION PRISMS (Fig. P 1), as used in the
Hilger Constant Deviation Spectrometer (sce p. D 1),

Blea ol I‘Liuiluluul [ 1 E,.ril..||| Faea,
Refractive Index P
for 1. e
Lampth of Fuoe, Heighs.
i, . i i,
[ 1G5 18 49 I 34 £3 16 0
[ 1:74 1§ 42 14 Bd 510 0
165 [ o4 BS 1% 44 15 0 0
Fig. P 1.
Mameter

Schulz's Cell, with body, for apeotrophotometry, closed or opei.
of hole, (* (2% mm.) e i

Prisms of Rocksalt, up to & con long foe.

Price, £1 12 &

Can bo priced from the following

formula :—Price in Shillings =08 &F+ 17 (b and ! being the height and the length of

face in centimetres).

60° Prisms of Fluorspar (these are subject to fluctuations in price, but cam

usually be supplied somewhat as follows) :—

Length of Face, Height. | E'rice, |
| mm. M. | !
) 15 £ 0 0 |

30 0 B 0 0

35 25 810 O

0 35 17 10 0

ADAM HILGER, Ltd, 7sa Camden Road, London, N.W.:
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Lenses of Rocksalt.

Focal length for IV not less than five times the dismeter, second quality surfaces.

Braseren, Paroe |

finrhees, mm.

1 b | £0 19 0
i 31 | i 10
1 3% [ 1 4 0
1 i | i 8 0
2 il [ 1 14 0O
b 57 118 0
o) ] 2 b6 0
2 70 217 0
3 76 3 8 0

First quality lenses of Rocksals, foenl length for IV not less than 3 the diamater,
curves such as to give minimum spherical aberration for W.L. 10 g, price 23 times the
alove,

Quartz-Fluorspar combination achromatic object glasses, achromatised to give
the hest resalts for the region from the red to W.L. 1850 (made to curves eomputed by
J. W. Gifford, Esq., from his measuramentz of the refractive indices of quartz and
tlogrspar).

Spherical aberration corrected for W. L 320 g (eee note below),

Qear Aparture. Focal Langth. Price fin cell).
lF"l- SRS, ina, |
17 (f/12:3) 210 897 :
17 {f/9) 158 & P'nnlmfem
28 (f/110) 23 1272 "”m"""“.?
28 (f)7°0) 210 897 i
6 (Fay b T S [ of fiuoraper.

Any longer focus than any of the above at the saue price as the longer focus of the
saEE ApETLure,

Note. — The Spberical Aberration of the abore Quarts- Flworspar benses is oorrected
gor WL 320 pe.  There ds thergfors consideralds spherical aferration in the
wigible apectricm aud erbrenng wltvevicled (21000 sven sith the F12-3 lenses, while
itk Bhe (TT lemsew 0 f, of eonres, grecter o Hhese regions.  The purposs for
wkick of i intended fo wse the appavatus minst iw oech cose diterniine wlich
Soral length should he selected,

Frosnel biprisms 1} = § inch, 179" angle, £1 & 8

ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1
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TERMS.—Cash with order, or good London references.

Foreign Orders should be accompanied by a remittance, or
credit with an English Bank or First Class Firm, who will pay
on presentation of invoice,  This condition does not apply
in the case of official ocders from  recopnised Colleges and
Scientific Institutions.

The prices are for net cash, and in no case subject to
discount.

The wery greatest care 15 exercised in packing, which is
charged at cost price, and Apam HiuGer, Ltn., cannot hold
themselves responsible for injuries. which should be claimed
for from the carrier. Cases should always be examined on
arrival in presence of the carman for any external signs of
damage, and his recognition of any such damage obtained.

Cazes returned carriage paid and in good condition will
be credited at two-thirds,

Cheques o be crossed * London County and Westminster

Bank."

Sure 1g16,

ADAM HILGER, LTD.,
75a Camden Road,
LONDON, N.W.1

Telegraphic Address " SPHERICITY, CAMROAD, LONDON."
Telephone - NORTH 16778,
Cable Code -WESTERN UNION.



