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Large Quartz Spectrographs

LARGE SPECTROGRAPHS
I, 170 CMS.

( For Glass Spectrographs ¥, 170 cmas., see pages £ 5-6, 10, For dispersion see p. £ 19.)

LARGE FULLY AUTOMATIC QUARTZ SPECTROGRAPH
I 170 cms.

BARFIT * MODEL
BRANGE 1910A 10 8DUOA

Lanin Quarts Speetrographs whose dispersion is such that the complets range of
spectrum has to be taken in several separate exposures roquire three independent
adjustments for ench portion of the spectrum., « Jn the Hilger Automatic Lrge Spoctro-
;imph,ﬁjr the first time, 01l these ndjustments are vnider the control of a single handle.

‘urthermore, the wavclength range included on the pholographic plade al any selting is
awlamatically indicated on an engraved drum, The adjusting handle and drum are
situated at the sume end of the instrument as the plateholder and the slit, and are
alwayvs aceessible without opening any part of the instrument and without the oper-
ator having to move from his place at the sliv end of the instrument.

The advantages resulting from this design are numerous and very important ;

l. I'he operator is not restricted to the use of o fow selectad apoctral runge
settings, but ean, withont loss of time, seloct any region of the spoctrum ho desires
to include on his plate, He is ot once sure that the range selected will be in correct
{foous over the whole length of the plate, without further adjustment of any kind,
The ahility to ehoose any spectenm range offen permits of one exposure performing
the function of two on the earlier instruments,  Any number of different ranges can

be recorded on the one plate,

3 Time iz saved in those eases in which the lines of interest cannot all be in-
cluded in u single spectrum range, since readjustment lor o fresh range s TG
instantaneous|y.

3. It is dmpossible to wiste exposurcs theough forgetting to perform one or
other of the adjustments which it was necessary to perform on eatlier instruments,

&, Often In routine work only a small range of speetrim needs to be photographed
and in such coses the construetion of the plateholder enables eronomy in material
to he exercized by permilt-in% the insertion of short lengths of plate (provided they
are four inches high) at any desired position in its length.

5. Provision is made for the addition of a rigid and acenrately aligned bar, of
standurd section, by moeans of which necessories can be instuntly placed in carrecl
alighiment in front of the slit,

* The ward Marlit 1o reglaterod ms o Trade Mork In Great Hreltain and U8.A,

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N,W.I
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Large Quartz Spectrographs E il

The optical F:I'H?Fiﬁﬂﬂﬁi.'r‘-ﬂ 18 ddentical with thot of ita earkier non-antomatie
prototypes, which have long heen familinr as Hilger size D, Hilger ¥ 1, Hilger E 334
and Hilger Lnege Quartz Spectrograph.  Briefly in iz as follows |

Long, Of coystalline gquarts, foeal 1|-uglh for 13, 170 ema,, dinmeter 75 mum.,

Dispersing S8ystem. Une prismn of erystalline quartz, refracting angle 30, length
ol refracting tace 94 to 06 mn,

HRRIEF MECHANICAL SPECIFICATLION
Construction. All metal,
Slit. 1"‘1 F;-l T}'I“'. “"H'-h F-r-ﬂil'llln‘HH Htt‘-'l_'I jtl,'l.-l."',-q'_ ”"r" Py ?‘llij“Htlr”ﬁ‘"t: 'l‘,hﬂ'!-ﬁ
aperture diaphragm and wedge diaphragm @ shutter behind jaws,

Bize of Plate. 10«4 in. (254 « 10:2 ems.). Platoholdor hus worm operibod rack
and pinion movement.  Some 50 to 60 spectra may be taken on one pliste, 10 <2 in,
or 1 =24 emz, plateholders can he supplicd on roguest,

Fig: K493

Range of Bpectrum. 1910 A to 8000 A,
Length of Spectrum, From 2000 A to 8000 A, 67 cms.

Seale. A milllmstee scale is so mounted ingide that it may easily bo printed on
the negative together with the spectrum,

Bar. The Hilger Standard Aveessory Bar which ean be fitted to 1his uiwr!l-ru.
graph ensures geeurate alignment of the spectrograph with its necessories and holds
them rigidly,

It g worthy of note that the full aperture of this instrument 15 used 50 that
the highest resolving power iz obtained and the speed s nnequalled,  The amount of
tog (ulwuys im'icll:th in the Littrow sydtem) i, sven with this full aperture, quite
negligible for the purposces of spectrum npalysis, owing to the carveful atiention that
has Treen given in the desigh to its eliminstion,  (For certain specinl physical investi-
gubions the additional precaution of a narrow anti-fog strip s providid ns has boon
done for many years in the Hilger instruments, )

ADAM HILGER, Ltd., 98 Kings Road, Camden Rouad, London, N.W, |



Large Quartz Spectrographs

For such work as speetraphotametry it is oceasionplly desirable to avoid even
the slightest amonnt of fog above and below the spocteum,  For this reason the camern
bhack is provided with two cut-off blades which are set ab the width of the spectrum
by means of o knurled knol and sealo.  These blades are interlocked with the uoale
mechnnism so that they open to give passage o the seale mount and afterwards closo
again 1o the pre-get separation.

The raising and lowering motion for the plateholder iz one which has been
found very effective on our new modiom spectrograph. Tt glves positive control
over the movemont of the pluteholder and is very easy to operate, A spring * elick ™
gives aceursto spacing at millimetre intervals, A threc-millimetre seale i engravedl
on the plateholder slide.

E 492, Hilger Barfit Automatic Large Quartz Spectrograph
E 481, Hilger 8tandard Accessory Bar, 42 ins. long

E 4B2,—S8hort Bar, 21 ins. long, for carrying accessories not in use

Far furthir details and aceessorios see. Publication Nos, 232 and 107,
For eaxtra platehatders goe poge T 10

LARGE QUARTZ AND GLASS LITTROW SPECTROGRAPH
WITH FULLY AUTOMATIC ADJUSTMENT

BARFIT * MODEL

Hange for Glasyg 3700 A to 12,000 A
Rangoe for Quartz 1010 A to 800004,

A second medel of the large sutomatic quurte spectrogeaph aleoady describied
diffors from the first in that it is supplicd with aotematioally mterchangeable glags
andd quartz optical systems,

Separate seales indicating the wavelength range in action are provided for the
glass and for the quartz traing,  When the * glass " wivelength scale is visible, then
phe gloss train is in operation, By the simplo aol of turning over a handle the quarts
train replices the gliss train, and the ' quartz © seale replaces the ™ glass " deale,
Simultaneously the wppropriste adjusting mechanism is brought into play,  Thus
the change from one optical train to the other can be made in two seeonds without
opening the instroment and without the observer quitting his place at the slit and
caneris end of the instroment.

Thus it beeomes peeloctly foarible to take on one and the seme plale, in porfect
adjustment, photographs of any desired wavelength range and vsing either the glass
or yuurty optic.

# The word Barfit is registered as a Trade Merk In Great Britain and U.5.A.

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1

Ei



Large Quartz Spectrographs

OPTICAL SPECIFICATION
OQUARTZ TRAIN,
Lens, of crystalline quartz, focal length for 13 170 ems,, dinmeter 75 mm,

Dispersing System. Ono prism of crystalling quartz, vefracting ungle 507, lennth
of refracting fuve 93 to 90 mm.

Range of Spectrum 19100 A to 8,000
Length of S8pectrum From 2000 A to 8000 A 67 cms,

GLASS THRAIN,
Lens, of dense flint glass, focal length for D abont 170 ems,, digmeter 75 mm.

Dispar&ing E}'Etﬂm. e prism of dense flint glass, refracting ﬂll_;[lt-.rs about 267,
length of refracting face about 94 mm,

Range of Spectrum 3700 1o 12,000 A
Length of Spectrum 4000 to 8,000 A =32 ems,

MECHANTCAL SPECIFICATION

Thiz 15 identical with that of K 402 already described, with the addition of the
moechanism for alternating the optical trains,

Note,—The glass aptical system cannot be added to the F 492 type of spectrograph.

E 478, Hilger Automatic Large Quartz and Glass Spectrograph.
With internal mm, seale ...
E 481 —Bar for Accessories—42 inz. long ...

E 432. Bhort Bar—21 inx. Ii'l'l'l:".{I frir on r‘l'}fillu_' necoEsories not in usn

FULLY AUTOMATIC LARGE GLASS SPECTROGRAPH

This imstrument corresponds with the foregning but has only the gliss optical
RVRTON,

E 493, Hilger Fully Automatic Glass Spectrograph, with internal
mallihetre sonle iy E oy

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1
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Large Quartz Spectrographs

LARGE QUARTZ SPECTROGRAPHS F, 170 CMS,
WITHOUT AUTOMATIC ADJUSTMENT

All-Motal Quartz Spectrograph, E 383, Fig. 13 383, This Spectrograph, the lotest
form of the well-known B 1, introduced by us as ¥ Size D, is construeted of metal
throughout. Tt has a dispersion three times that of 1458 (see pages 15 13-14), being
designed Tor work with complex spectra, such as that of iron. It takes the entire
gpectrum from 1030 A to 3000 A in four exposures, on 10 = 4 inch ® photographic plates,

It is of * Littrow ™ form, which in so large an instrument presents great
advantages owing to its compactness,

The optical train consists of one gquartz lens of 75 mm. clear aperture, and 170
cms, focal length @ and a 30° prism of quartz 93 to 86 mm, length of refracting face
=0 to 68 mm. high, tho seeond face being coated with tin merenry amalgam,
which ir a good reflector throughout both the visible and ultra-violet regions,

The =lit i= our No. F 81 (see page ¥ 8. The light enters by the slit, is rellected
along the camera tube by o vight-angled prism of quartz, is L'f.rhltu&lw:l by the lons,
enters and is reflected buck by the quartz prism, and retraces its path through the
lens, an image of the spectrnm being formed on the photographic plate.  Light which
wonld be directly reflected on to the photographic plite by the surfaces of the lens,
thus producing fog and lessening the contenst of the spectrum lines, is removed by
ingertion before the lens of a strip of brass covered with black velvet, Fig, I 483a (6).
The nrea of this strip iy sufficiently small for no pereoptiblo inerense of sxposure to
he needed,

The prism ix shelterod by a metallic cover, Fig. 383a (4). No other mothod has
been found, ns a result of many experiments, so offective in attaining rapidly the
mniformity of temperature thronghout the prism on which good definition largely
tepends.

The removal of the prism with its mount (for interchonging with the gloass
prism and mount [ 52, for instance) is very eoastly effected—the serew (3) shown in
Fig. I 3830 is loosened, and the prism and mount (4) can at onec be Hited gway,

The prism pnd lems are mounted on a earriage which moves along & slide, its
position being defined by a scale and index and drom (1), The prism ¢an also he
rotated, and its position sct by a dram and index (2);  The positions corresponding
with thoe fowr portions of the speotrum, and the necessary inclingtion of the |qul,t.-. ure
given in the instroctions supplied with each instroment.

The inclination of the plate 1= set by means of a milled knob, o clamp also being
provided to avold necidentod slteration,  The way of putting the dirl slide in position
has recently boen improved, A new goometrionl construction eliminatos hi“lll_"n or
grooves and permits the plateholder to drop into position easily and aceurately, |
resta in a cartiage which, by means of gears, raises it and lowers it at will for taking
Suceessive speetra,

The whaole instrument ig mounted on a substantinl cast-iron hase,
Overall length of spectrograph 79 inches (2000 mm, ).
Overall width of spectrograph 14 inohes (350 mm.).

Height to eentre of instriment 12:6 inches (32 cms ),
E 383, Large Quartz Bpectrograph F,, 170 cms, (all metal) as above.

* 10 deaired a darvle slide vo talie plates 1 e 24 oms. can e subseitatod.

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W. 1



Large Quartz Spectrographs

SCALES FOR NON-AUTOMATIU QUARTZ SPECTROGRAPHS Fg 170 GMS.
Nonles for the above van alsa be supplied in cither of the two following ways :—

(1} Separate wavelength scales to be laid on the negatives, or prints from the
negatives, for reading off the wavelengths, Four wavelength scalod are
supplied covering the region from 8,000 to 1,000 A,

F 385 —8et of four wavelength scales for laying on the spectrum photograph,
for use with Lorge Model Quartz Spectrographs of Type 1 383, ote,

(2) A scale in millimetres mounted inside the istrument and brought into
operation in cxaetly tho same way as is used for the wavelength seales of
the K 488 spectrographs.  For each range of spectrum ealibration ourves are
supplied by means of which the wavelength corresponding with each
millimetre can be found.

I elther onse the aceurncy is about £ 10 A at 5,000 A,

B 384, Large All-Motal Quartz Spectrograph F, 170 ems, as E 383, but with
internal millimetre scale fitted as above including calibration curves.

CONDENSERS, AND OTHER FITTINGS, FOR NON-AUTOMATIC QUARTZ
SPECTROGRAPHS I, 170 CMS,

E 371, —Condenser Attachment with Spherical Quartz Condenser for Spectro-
graphs F, 170 ¢ems. The attachment consists of a tubular mount carr ring 4 con-
denser the position of which is carcfully adjusted at our works, The position for thao
light souree is correct when its image is on the shit, so that the adjustment of align-
ment nsunlly associnted with speatrographs is eliminated and the instroment can bo
gob into operation at onee.

E 475, Sphero-Cylindrical Condenser in Cell Lo interehange with spherical con-
denser of E 371, '

E 402. Condenser Attachment with Sphero-Cylindrical Quartz Condenser, (or
Spectrographs P, 170 cms, (ny K 371 above),

B 476, -8Spheorical Condenser in Cell to interchange with spheroscylindricnl
condenser ol B 402,

We strongly rvecommend et all non-nulomatie Quarts .‘.fjh“!_'l'il"l:.l{,ﬂ'uj.lﬁﬂ F, 170 cma.
should be fitted with one of the above Condenser Afttachments.

ADAM HILGER, Ltd.,, 98 Kings Road, Camden Road, London, N.W.lI



Large Quartz Spectrographs E 10

EXTRA PLATEHOLDERS FOR ALL TYPES OF LARGE ALL-METAL
SPREOCTROGRAPHS Fi 170 OMS5.

On all spectrographs supplied after July 1084 the platcholders are interchange-
ahle and extra ones can bo supplied on demand,

E 468 —Fxtra Plateholder for 10" <4" Plates for Spectrographs E 492, E 478,
F 383, 384 and E 391, 401, ete. (see below),

E 469, —Extra Plateholder for 10" « 2° Plates for Spectrographs E 492, E 478,
E 383, 384 and E 391, 401, ote, (soo helow).

GLASS PRISMS AND LENSES FOR NON-AUTOMATIC SPECTROGRAPHS
F,. 170 CMS.

See pages K 5.6 for deseription of fally awtomatie Large Quarls and Glass 5pectro-
g,

We can supply any of the foregoing non-automatic Spectrograplis with additional
glaws systems, consisting of a lens u-tlﬁ a prisim, to replace the guartz teain already
fitted, thereby increasing the dispersion of the instrimont in the visible and near
ultrasviolet regions,  Similar Speetrographs, which have only the glass optical system,
can also be supplied,

E 52— Dense Glass Prismn and Lens to interchange with the quartz prism and,
lens of 15853, K 1, ote. (Not for use with the fully auwtomatic. Spectrogeaph K 492.)
The spectrum extends (rom 12,000 A to 3800 A and from SO0 to 4000 A, i about
A4 oms, long, and ean be photographed in two settings, (See Catalogue 1° and Hilger
Publiention No, 179 for specinl Kodak plates for the infra.red.)

The lens is in a cell readily interchangeabls with the cell containing the quartz
lens,

The prism is mounted with o cover on its own separate table which can be inter-
changed with the table bearing the quartz prism without any loss of adjustment, as
deseribed on page E 8,

LARGE GLASS NON-AUTOMATIC SPECTROGRAPHS F, 170 CMS.

The general details of construction of these instruments are exaetly a8 describod
in conjunction with their quartz prototypes (E 383 ete.), Their optical systems
nre ad desoribod under [2 52 above.

E 391, —All-Metal Spectrograph F, 170 ems,, as E 383, hut with glass prism
and lems in leu of quartz.

E 401, - All-Motal Glass Spectrograph F, 170 ems., as 301 above, but with
internal millimetra geale, ineluding calibration ourves.

(For other (Hass Spectrographs, see puges I 6, K 1S, und E 21 te F 25,)

ADAM HILGER, Ltd., 98 Kings HRoad, Camden Road, London, N.W.1



Medium Quartz Spectrographs

MEDIUM SPECTROGRAPHS F, 60 CMS.

(Far Glass Spectrographs I', G0 ewmas,, see page K 15,)
(For « full desoription with enlarged spoctia, see Hilger Publivation No, 228,

GENERAL SPECIFICATION
of Details common to Hilger Fp 60 cms. Quartz Spectrographs,

Dispersing System.—One Quarta Cornu Prism, wnglo 607, 41 mm, high x 65 mm,
length of face. (Interchangeable glass trains can be fitted, see page I 14.)

e ?:'ﬁ

ACTARE B LD, LTER LD

Flg. 48800481 F 946/ F 986

Lenzes.—Qiartz, 24 ins, (610 mm.) focns for D aperture 2 s, (61 mm.).
Figurad by means of Hilger Toterferometors,

Length of Spectrum from 2000 A to 10,000 A, 226 mm, {see page K 1B tor
details of dispersion).

Range of Spectrum, 20000 A ta 10,000 AL

Size of Plate.One plateholder is supplied taking 10 = 4 in. plates, Extrn plate-
holilers can be supplisd to take plates 10022 ins, or B« 24 cms. The 15 488 Speotro.
graph can also be provided with a plateholder taking plates 10 = 2 ing. that ean be
Bent to the full foenl curve of insteuments without broaking, The 15 498 Speotrograph
nses o fat plate,  All metal plateholders are standard and interchangeable and extra
ofes can bo supplisd ab any time.

Plateholder.—The method of attaching the plateholder to its movable chassis is
one which avolds the use of slides and ensures o true metal-to-moetal fit, A pearad rack
and pinion motion is provided for raizing and lowering the plate. Tt has a click which
oporntes ot every 1 mm., movemerd af the plate, thos Tucilitating the rikpid operation
of the ingtroment especially for ultra-violet absorption spectrophotometry,

Slit.—Hilger type F 31, with stalnless steel jaws, micrometer serew adjustment,
reducing wedge und three aperture dinphragm, shoutter behind shit jaws for exposure,

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, NAV. 1



Medium Quartz Spectrographs

Wavalength or Wave-number Soale, —Spectrographs B 488 and K 498 are fitted
with internal wavelength scoles so mounted that they may b printed at will upon the
photographie plate, nnd doveloped up it the same Cinge as the spectra,  In place of
theso F(‘-H-L"'H, seiles of wive-numbers can be substituted if desired.

Construction—These Spectrographs are constructed pntively of metal.

The base of the T 408 and F 488 zpectrogruphs is comatenoted to take a bar,

2 inches (107 cms.) in length, on which o number of acvessories enn he mounted,

The length of the bae available for necessorios i about 85 oms, The bar (aotunlly it is

an acenrate optical bench) is of a special form which presents advantages, both of

rigidity nnd aconracy of location of the iocossorios, over the trinngular bar wsunlly

employed. Tt has heen aged by heat treatment. A seconi, shorter bar, snitable Tor
storing accessories not in use, can be supplicd.

The ﬁi.‘l&tﬁéil range of accessories for use with this bay is listed in Hlelger
Catalogue 1,

Height to centre of instrument from boneh 14 inclies (33 s, ), from bar 101 inches
(25-7 emy.),

BARFIT* FLAT-FIELD MEDIUM SPECTROGRAPHS (F, 60 CMS.).

The followlng spectrogeaphs have primarily been deatgned to avoid bending
the photographio plate to st o r-urv.-eri foeal field. Tt is oeeasionally undesirabile
to bemd the plate, particularly when speclally conted plates, not readily obtainalile
ot thin glass, are 1o be wseil, (Tt ghould be noted, however, that there isscldom any
diffirulty in obtaining plates that will safely bend to the curvature of the I8 4588, ete.,
instruments.)

Mo far as external details sre concorned these spectrographs are almost
identieal with the standard medium quartz spectrograph E 488, The optical system,
however, has boen redesigned and the specially computed quarts abjective produces
an image fleld in which tho residunl curviture, hitherto quite appreciable, is reduced
tn o more fraction of a millimetre,  No saerifice in definition has been permitted in
arriving at this result, the oplical performanve being theoughont of the sume high
quality ns in the standard instruments. '

B 408, Barfit Flat-Field Medium Quartz Spectrograph (I, 60 ems.) with in
ternal wavelength scale and base to fit aceessory bar.

For extra plateholders see page E 14,

& The word Marfit 15 registered o a Trade Mark in Geeat Hritaln and U.S.A.

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, NW.1
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Medium Quartz Spectrographs E 13

BARFIT® STANDARD MEDIUM QUARTZ SPECTROGRAPHS |
F. 60 GMS.

These instrinmments have many eonstruetional improvements over earlier models.

In the lens construetion nsed further improvements have resulted from the
use of nspherical surfaces the production of which is controlled by meansz of the
Hilger Iuterferometers {see Catalogue N). A higher standand of definition s
attained for a larger aperture, this being secompanied nevertheless by a reduction in
the number of component lenses; and it is found that these fuctors contribute
together to produce s very material gain in photographie speed,

A notable increase in the richness of spectrum detail recorded has resulted from
these improvements in the optieal performance of the lens system. At full sperture
an exposnre of from 5 to 10 seconds is ample for metallic ares of moderate intensity,
while for such ns the iron are less than one second is sulliciont.

Owing to the eritieal definition, inereased apertures, and the greater range of
spectrum, the system is naturally more sensitive than previous models (the former
It 2 and 1 3) to small focnssing differences, The small residunls of curvature of
image, although reduced, are nevertheless move noticeable than in models in which
fhee speotrum was shorter @ but the instrument is adjustod for the same rango of
speetrum as formerly, and a small focussing adjustment is provided to enable perfect
foouksing to be ensured, especinlly for the portion below 2100 A when specially
desived. Tnereased rigidity and necuraey are also demanded by the higher standard of
definition, and are attained by the allametal gonstruction.

Full advantage of the apeed of this instrument together with the other improve.
ments mentioned above, with extension of the wavelength range to 10,000 A, is
attainable by use of the spectroscopio plates recently put on the market by
Messrs, Kodak, Ltd,, see Hilger Publication No. 179, With an hyporsensitised 111 Q
Xenooyunine plate the 10,140 A line from o quartz mereary vapour lamp can be
peeorded in 2 minutes, while the 9800 A line of Rb fed on to the pole of w copper
e I_.glh"mg 35 IS, iH [jl‘u_l.Lq:ug:'M;nIH'-rl: with less than one minnte cxposurs,

T:l-". J'Ll:ﬁ'lil‘i‘l.i:}‘ “-ilh “'l'l‘i"il "JF“i‘I'FP!H'IJ.‘,'l‘]‘IH i 1'"-- 11:‘""' oal i-h.'." “,-.I'I.Tf"]{'!“gt'h Fr'ﬂlfiﬂ
fitted to 15458 is approximately as {ollows

Wiavelength, Lrror of Bonding. Wivelongih, Error of Bending.
TOOO A 1 A 2500 g A
40H) 20 2200 1 A
SO i

Although in the plotting of ubsarption curves wivelengthis iiro much more vommonly oLyl

Thom g winvi n||r|1lil-|i-n-. yot thore are koveral notoble advantoges (o bo goined by the use of
ihe latter, First, the formilae relating to 'u.pun::l_nlt siried, refractive index, -f“d.]_n"l'ﬁi:url. phe., hiava
sl forins when oxpressed in wave-numbers § Appodidly, nhsorgition vurves iilm.w‘l g bl
numbers ore wAally fownd to bave their interesting characteristios hotter distributad nod, thivdly,
(i A pious instriomonts are more uniformly rensitive (F graduated in wave-nuimbers than if an
wavelongthe,  With n view ta facilitating the study of abworption ditn in teris of a frequency
“grate the B 488 type of spectragraph ean now bo supplied fitted, if It is so desivod, with o wave-
nuwmboer sl in place of 6 wavelongth seale.

The plateholder is of an improved design which ensures not only that the whole
photographic plate is held acourately to its proper curve, but also that short lengths
of plate, wsed where anly a limited spectrom range necd be covered are similarly held.

* The word Rarfil is registered as a Trade Mark in Great Britaln and V.54,

{ A few of the enrlier model Medium Quarts Spectrographs with mahogany vasen (Gululogim HULE
E 2 aiid E 3) ars still nvailahle,

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1



Medium Quartz Spectrographs

E 488 —Barfit Quartz 8pectrograph F, 60 cms. with base to take
bar for necessories, with internal wavelength seale nod
one plateholder for 10 x4 in. plates

E 481 —Bar for Accessories—iI2 ins. long. ..
E 482.—Short Bar—21 ins. long for careying acoossorien not in use

EXTRA PLATEHOLDERS FOR MEDIUM SPECTROGRAPIS

When using spectrograph 15 488 for research work in which the best definition
i= required simualtaneonsly with the fullest aperture and without refoenssing the use of
the 107 2° plateholder (K 471) is recommended. With this an improved performance
can he rll'rrninr-fl in the region from 2000 A to 3000 A and especially [rom 2000 A
Ty 2400 A

E 470, Extra Plateholder for Plates 10" x 4" for Spectrograph E 488 and Glass
dpectrographs E 494, E 495 (sce page K 15),

E 501, Extra Platoholder for Plates 10" = 4" for Flat-Field Spectrograph E 498,

E 471.—Extra Platehelder for Plates 10" = 2" for Spectrographs E 488 and E 494,
E 490 (sce page E 15),

E 502, Extra Plateholder for Plates 10" « 2" for Flat-Field 8pectrograph E 448,

GLASS PRISMS AND LENSES FOR SPECTROGRAPHS ¥, 60 CGMS,

When inorensod dispersion in the visible region of the spectrum is desired, one
of the following sets of glass ienges anid prisms may he substituted ot will for the
yuartz opticel system of any of the foregoing mediom quartz spectrographs F, 60 ome.
Fach sot consists of collimator and camern lenses in cells interchangeable with those
holding the quartz lenses, and a prism of dense glss in o clamp mount, which is
readily substituted for the gquartz cornu prism withont loss of adjustment, in a
manner similar to that used in connection with ¥ 383, page B 8. The spectrographs
(E 488 and K 488) hove a new and simple method of mounting the lens cells which
permits their interchange without ungerewing the cells,

The spoctrum is about 140 mm, long between 3700 A and 8000 A,

Wiavelength soales cunnot ho supplied with these ndditional aptical systoms, hut
i complote spectrograph with both systems and seales for pach ean be—see F 498 helow

For Spectrograph E 498—

E 408, Dense Glass Prism and Lenses to interchange with Quartz system ol
Flat-Field Barfit Quartz Spectrogeaphs Fy 60 cms, E 407 and EAD8,  Length of
spectrum hetween 3650 A and G560 A u!;'u-ux'"“,m,g]}r 180 mm. The sed includes o
10" < 4" * plateholder giving the necescary slight curvature (o the plate,

E 473, Bpecial Infru Red Glags Prism and Lensges to interchange with gquartz
pystem of B 4D7 or I 408, giving spectral range extonded to 15,000 A.
For Spectrograph E 458—

E 332, Dense Glass Prism and Lenses to interchange with quartz syvstem of all-
muetal quartz spectrogeaphs F, G0 oms, B 487, E 488,

Sle w24 ez, 08 desieod,

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1
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Medium Glass and Infra-Red Spectrographs

GLASS SPECTROGRAPHS F, 60 CMS,

Speetrographs similar to the foregoing can be supplied with the orresponding
glass gystems (15 332) only, withoul quartz lenses or prisms.

E 494, —Barfit Medium Glags Spectrograph F_ 60 ems., similar to Quartz Spectro-
graph T 457, bub with gloss prism and lenses in ploes of quarka,

E 495,—Barfit Medium Glass Spectrograph F, 60 cms,, similar bo Quartz Spectro-

graph K488, but with glass prism and lenses in place of (uartz,

COMBINED INSTRUMENT
E 496.— Barfit Medium Glass and Quartz Spectrograph F, 60 ems., similar to
Quartz Spectrograph B 488, but with glass and quartz trains and wavelength scoles
for ench, monnted internally.

INFRA-RED SPECTROGRAPH *

We mike specinl glass speetrograplis generally similar to the ¥ 408 quartz
speetrograph, but with a plass optical system w0 arranged as to take the spectrum
from 4,000 to 15,000 A,

Lemgth of Spectrum, Length of Spectrum.
Wavnlongtl (T inolin, Wavelongth, 1. inchos,
4,000 to 5,000 A, - 70 S0 4,000 ta 8,000 - 143 S-65
4,000 to 6,000 = 110 4-15 4,000 to 14,000 - 176 605

£ 526, Barfit Infra-Red Glass Spectrograph with spoctral range extending to
15,0000 A, without wavelength sonle,

E 474, -Barfit Infra-Red Glass Spectrograph with spectral range extending to
15,000 A, with internal wavelength seale.

H‘."W Beperrite uﬂ,h'pqu aigslum u{u'\l'r_-u;.lmrn'f:rg wulh e abore fm' pildlition fo Chiaris
Spectrograph B 408 see Catalogue nymber 15 473 page K 14.)

PLATES.—The following specisl types of photographic plates, manufactuved
by Enstman Kodak Ltd. wre of use in conneation with the above spectrograph. Sea
Hilger Publieation No. 174 (post free on request), They are not stocked in Europe
Lut ean be obtained to order,

N Plates—sensitive from 7000 to 8000 A

P and R Plates—sonsitive Trom 7000 to H0O00 A
Q Plates—sensitive from 8000 fo 11000 A

Z Plates —scnsitive from 8000 to 12000 A

Photographs in the extreme infra-red at 15,000 A con be obtained by the phos.
phoro-photogeaphic method of Beequerel as used Iater by Prof. Lehmann, (Ann, der
Phys., 39, pp. 53.79, 1912,)

* Far Infea. Hed Bpectromoters, see Cataloguo Dy and Tilgor Piblioation No. 241,

ADAM HILGER, Lid., 98 Kings Road, Camden Road, London, N.W.I1
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Intermediate Spectrograph E Ii

INTERMEDIATE SPECTROGRAPH F, 38 cms.

The Intermedinte Quartz Spectrograph 1486 is intermedinte in dispersion
between the small and the mediom quartz spectrographs, the three imstriments
having disperstons-in the proportion 1 : 19 ;3.

SPECIFICATION

In permanent adjustment ; always ready for use.

Construction. All Metul.

Prism. Cornu, quartz, 60" angle, 38 mm. long face, 29 mm. hich,

Focal length of eamera, 38 cms,

Slit, Type F 768, with stainless steel jaws, serow adjustment, three aperture
digphragm and wedge dinphragm, shutter hehind jaws,
~ Size of Plate, 5 ins, =7 ins,  Plateholder has rack-and-pinion movement,
Hflr\.'rhnr-}' or more spectra ooutld be taken on one plute if desired. Where a part only
of the speetrum iz of interest, stonomy of photographic plates cnn be effected by
using 5 i long strips of plate,

Flat-Field,

Dispersion, 1080 A to (000 A, 140 mm. approximately,

Range of Spectrum. 1080 A to heyond 8000 A

Scale. Model F 456 is fitted with an internal wavelength seale which prints
direstly on the negative,

Bar. The aceessory bir ensures aceurate alignment of the spectrograph with
ita accessories and holds them rigidly,

AITAM WILGERE LTE. 1oenimn

Fig, E 4686 - F94h —F 056 - 481
Intermedinte Quarie Specirogiaph with Accessory Bar, Gramont Arc pod Spark Stond, and Uondenser,

E 486, Barfit Intermodiate Quartz Spectrograph F, 38 cms, fitted
with internal wavelength sealo i

E 481,  Bar for Accessories 42 ing. long " A
E 482, —Short Bar—21 ins. long for carrying aceessories not in use

ADAM HILGER, Ltd,, 98 Kings Road, Camden Road, London, N.W.1



Small Quartz Spectrographs

SMALIL SPECTROGRAPHS F, 20 CMS.

Fig. F 484 —F o486 986 —F 481
gmall Quaris Spoctcograph with Accessory Bar, Graomont Are and Spack Stand, and Condenser,

SPECIFICATION
In permanent adjustment; always ready for use.

Construction, All Metal,

Prism, Cornu, quartz, 607 angle, 17 =22 mm. fiee.
Collimator Lens, Foveal length 208 mim, (82 ing.), dismeter 19 mom, (0050 ins.),
Camora Lens.  Toeal length 197 mm, (727 ins), dimmaetor 20 muom, (10100 ins, ).

Blit, Type T 758, with stuinless steel jows, screw adjustment, throe apertare
dinphragm nnd wedge dinphragm, shutter behind jaws,

Size of Plate, 4} ins, « 3} ing, (108 =82 om.).  Plateholder has raek-and-pinion
movement,  Thirty or more spectea can be taken on one plate.

Flat-Field.
Range of Spectrum. 1850 A to beyond 8000 A, Length about 85 mm,

Beale. Model E 484 is fitted with an internal wavelength seale which prints
directly on the negative,

Bar. Model E 484 has provision for the ageessory bar that ensures accurate
alignment of the spectrograph with its aceesszories and holds them rigidly.

ADAM HILGER, Ltd., 98 Kings Road, Camden Rouad, London, N.W.1



Small Quartz Spectrographs E I8

Height to contre of instrument, from benel 13 ins. (33 oms,), from bar 10-1 s,
(205-7 oms.).

The specteograph E 484 is mounted on a hage of new design which can bo rigidly
attached to the Hilger Btandard Accossory Bar identical with that used with spectro-
graph F 488 to align accessory apparatus {sce Ilig, B 484, ete.).

E 484, Barfit Quartz Spectrograph F, 20 em. fitted with internal wavelength
goale, on stand to fit accessory bur,

E 481.—Bar for Accessories—42 ins. long
E 482.—8hort Bar—21 ins. long for carrying acoessories nob in wse,
E 472.—Extra plateholder for E 484 Spectrograph, 4} = 3} ins.

E 440, Fluorescent Sereen in metal mount to fit dark selide holder of nbove
spectrograph,

For further details of B A84 with accessories see Hilger Poablications Nos, 107
and 136,

FOR GUIDANCE IN THE CHOICE OF APPARATUS

SEL
“SPECTROGRAPHIC OUTFITS for METALLURGICAL ANALYSIS"

il

“OUTFITS for ABSORPTION SPECTROPHOTOMETRY."

POST FREE ON REQUEST

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1



Lengths of Spectra E 19

APPFROXIMATE LENGTHS OF SPECTRA GIVEN BY SOME HILGER
SPECTROGRAPHS

(MEASURED ON THE PLATE IN CMB5, FROM WAVELENGTH 8,000)

(See alse the Fatorohangeable Spectvographs on page 1 335.)

| Wavalength in Angstromes

—

Pyrper af Bpeoteagingh, || Ii :
|| B, | 5,000 | 4000 | 3500 | g0 | 2600 r 2,004

Quartz F, 170 cms., E492, | 0 | &6 | 114 | 16:3 | 246 | 38:9 | 670
E 384, E383, E374, E1,

ote, (see pages B 2-10),

Glass F, 170 cms, E478, | o |12 816 | — | — | — [ —
E 301, E 56, B 52, otc. (scc
pages K 6 and E 10).

Quartz ¥, 60 cms, E 498, | 0 | 28 | 43 [ 50| 85 [ 130 | 222
E 488 (poo poges 15 11-14).

Glass F, 60 cms,, E496, E495, | 0 | 50
E 494, E 408, E 332, ete. . 15, |

- Quartz F, 38 cms.._[‘. 486 (son 0 15 E-'.l_ _4-1| | 57 80 L=
page B 16),

et Spm—r

. sy
Quartz F, 20 ems., E484 (sce | 0 | 08 | 15 | 2 \ 5.0 | 48| 75
[

pages I 17-18),

e il

Glass B 328 (seo page F 28), o | 31| 64 K=
_'l.:llm:a E 348 (sco page E 22). . { T6 | 16-1 ==l I s
Glass B 518 (see poge E 21). | o 16| 33 - | . — | .=

' Quartz E 517 (sco page B 21). | 0 ..I_._"_H 4| 10| 28| 42| 67

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N,W.,1



Large Aperture Spectrographs

LARGE APERTURE SPECTROGRAPHS
F/4 SPECTROGRAPHS

For the Photography of Spectra of very low brightness such as the
Raman Effect

AN PILOEN, b WL o ey

Fig, LT 481

The design of o spectrograph of considerable light-gathering power for use in
connection with such work as that of the Raman Effect in contralled by n numbor of
eonsiderations, [t is, of course, desired that the loss of Tight within the instroment
shall be reduced as much aspossible, and as these losses are attributable to absorption
and reflection the less the number of optical parta the better the performance is
likely to be.  On this neeount, therelore, the instrument embodiess only one prism.

Further, in order that the camera should give a brilliant fmage it has been
given n aperture ratio of F/4.  Spectrographis of larger aperture ratios ean he
supplied, see for instance the Night Sky Spectrogeaph E 424 (F/1), and the D O6
(I/1-8); the aperture ratio /4 has been chosen as affording a suitable COM PO ise
between light intensity and dispersion for the kind of investigation in gquestion.
Where, us In the Raman Effect, the radiation comes from a region sulliciently
extensive to wee o long slit, no advantage is gained by having a collimator also of
large aperture ratio, since for a given size of spectrum line as recorded on the
photographic plate both the length and width of the slit can be made proportionately
groator to compensate for the inereased length of collimator. Moreover, the Ruman
Effeet ix best produced in o long tube or evlindrigal specimen, and henee a collimator
of large aporture ratio could not he offectively emploved, For these reasons the
vollimator has been made relatively long (F710),

The: design of the spectrograph is based upon that of our well-known 15 4588 Quartz
spectrograph, the collimator and prism being identieal with those of that instrument
jeollimator lens 61 cws. focal length, 51 cms. diameter: prism 41 mm. high = 65 mm.
long face).  The eamern lens, however, is of a shorter focal length (2006 cms, for -2541)
having a large foeal aperture (F{4).  The platcholder takes standard quarter-
plates (4] ins, « 3 ins.).

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1



Large Aperture Spectrographs E 2l

The design of the camora lons system itself is bised upon that worked out for
onr darge aperture F/1-8 nonochromativ illuminator (Catalogue Number Dbi), but
in this ense the separation of the componemt lenses is invariable, Although the
ends of the spectrim are out of focus, a range of speetring, more than sufficient
for investigation of the Raman Effect excited by any ultra-vialet line, can be olitained
in sharp focus at one time, and a slight adjustment of foous will bring any other
desived port into good definition, '

Az an example of the use of this instrument we may instanes the following.
Using a eylindrical quurts specimen illaminated Ly u mercury vapour lamp over an
effective length along the axis of only 1 em., the Raman Effect proc ueed Ly the 3130A
group of the mercwry are spectrum was photographed on an Lford Auto-1ikter
plate with an exposure of 15 minytes.

The instrament is entively construeted of metal and hag a base which fits the
standard Hilger Aceessory Bar, The sUlis our 131, A rack and pinion adjustment
to the platelolder ennbles several spectra to be taken on the one plata,

Nee page B 1Y for dispersion,

E 517, Barfit Large Aperture Quartz Spectrograph, F/4, ns deseribed above

F/4 GLASS SPECTROGRAPH
This instrument is similar in general arrangement, to the Quartz Fi4 Spectro-
araph alrendy deseribed above, but in place of quarts aptical components it hos lenses
of glass and o eomponnd digpersing prism of the Rutherford type.
Nee page 18 19 for dispersion,
E 518, Barfit Large Aperture Glass Spectrograph, F'/4.
Far ather Large Apertieve Specirographs, see below and pages 15 22-25,
ADDITIONAL OPTICAL SYSTEMS for aboyve Speciragraphs
F 442.— Quartz Lenses and Prism for E&18 All-Metal Large Aperture Glass
mpectrograph, B4,
L 443, Glass Lonses and Prism for K517 All-Metal Large Aperture Quartz
Spectrograph, B4,

F/2 QUARTZ AND GLASS SPECTROGRAPHS

The all-metal spectrographs above described of relative iperture F/4 may also
be supplied with suitable modifications and additions converting them to /2 speetro-
graphs. Instruments conforming to the above deseriptions may also for a small
extra charge be made capahle of subsequent conversion to F/2 s weetrographs if
notice is given when placing the order thot this is desired. The ditions inaluds
a highly corrorted F/2 camera objective of quartz or glass and a suitable camers for
use therewith, The complete /2 spectrographs nro listed ag follows

B 505, Large Aperture Quartz Spectrograph, F 2.

B 506, Large Aperture (lass Spectrograph F 2.

We shall bo pleased to quote on request for the soparate aptical gystems to
convert from an 14 to an F/2 spectrogeapl of this 1y pe.

QUARTZ SPECTROGRAPHS OF LARGER APERTURE

Ouartz Spectrographs of larger aperlure rabios ean be qetatedd  for, or GQaariz
Spetrographs of the same  proportionl dimensions as e above, but of larger
sizes. the limit to the size of such spectrographs being imposed by the size of quarlz
griam for which we heve matorinl avadable, At the presend tme quarts prisma wp (o
130 mm, height = 200 wm, length of face can be suppliod from material in stock.

The F/1:8 Quartz Monochromatic Tuminator and Speetrograph referred to
above 8 fully deseribed in Catalogue T), and in o separate pi mplilet (sent post free
On reqiest),

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1



Large Glass Prism Spectrograph

LARGE GLASS PRISM SPECTROGRAPH OF LITTROW FORM
Aperture Ratio F|7
High dispersion whon required in pricn spectrogeaphs of ordinney sizge 8 usunlly

accompanied by low relative aperture owing to the need for inercusing the foeal
length of the camera objective. This prevents the instrument from being used for

Fig, 1349

some important kinds of work such as the investigation of the fainter sourees of light,
ws the instrument wonld be too insensitive, In the spectrograph K 349, by appro-
priate design arml by the employment of opticul work of suitable ize and COrreetin,
we have hoon nble to obtain w high dispersion, Lo, 11 Almm at 4359 A combined with
norelative apecture /7 which for this dispersion must bo considiered grent,

The Littrow form was adopted on aecount of the advantagos gadned from this
type of construction.  The space ocenpied by the instroment is redatively small and
the construction is extreme v rigid,

The camera objective 1= very highly corrected nnd fest guality defimtion i3
abtained,  Asflgmatiam, which is gencrally very considerable in spectrogreaph
systeme, in reduced in this instrament to o negligible amount, so that the insteument
is viery #uitable for heing used in l'cnllil|r||'l:inu with hij.j:ll |'1'.-|r1'l.'i||:_t [riWer il1|5-|11'.L|_|_|-_..

'I' 1 I,',h.-.lu H'[#f'-'"f'l'ﬂ'l'l] fll'ﬂllll ':‘:'I-,l" 1|I 1|'H‘ near imtra=rocl 14 ullll_l,inl-'li ir| Hlllll']l tiwnn :i'|'|
one exposure on & 10 ins. x4 in=. plate, the tilt of the plate being very small

The prism sysiem consists of one 60° and one 30° prism, being the equivalent
in dispersion of three 60° prisms, of dense flint glass each of 15-2 oms. face and
117 oms, high (6« 4G inches),

Lhe prism system is however fitted with automatie adjustmient 50 that any
desired wavelength region within the range of the instriment may be photogeaphed
approximately under conditions of minimum deviation st full sperture and in oritieal
definition,

The camern objective is of diameter § inelies (127 mm.), relative aperture F/7.
Tho spectrum is O inches (23 ems.) long and extends from 3850 to 8000 A,

The dark slide is provided with vertical adjustment enabling a number of
exposures ta bo talken on one plate.

The slit is the stendard F 31 model.
The complete instrument s mounted on a east iron girder of massive design,

E 349.—F 7 Glass Littrow Spectrograph,

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W, 1
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Large Aperture (slass Spectrograph E 238

LARGE APERTURE TWO-PRISM GLASS SPECTROCERAPH
Aperture Ratio F/5.7

Mig. & 32s

{ Prism Cover nal #iown.)

The prism system consists of two 65° prisms of dense flint glass,
The collimator objective ix of aperture 88 mm, {35 inches),

The cnmern olijoctive s of aporture 112 mm. (44 inohes) foeal length 508 mm,
(20 inches), relative aperture F/5:7. 1t is corrected for coma and curvature of lield,
the spherical aberration of the whole system being cortected for the whole range of
gpectrinm photographed.

The spectrum, sxtending from 3800 A o 8000 A, is photographed on a plate,
41 ing, = 3! ina., and is about 4 inches (100 mm.) in length,

The wlit s the standard I 31 model (not the I' 24 shown in the ligure),

The dark slide is provided with a vertical rack motion, ennbling o number of
exposures to be made on one plate,

The camern s so areanged that it may be rotated to bring the eollimator and
CAIIErA O one BXis, 80 that the instrument way, by removing the prisms, be nsed for
othor purposes, The instrument in vee ig totally eneloged §in the figure the section
of the casing eovering the prisms hox been removed to show the lnttor,

Nee putge T 1D for disperaion,

E 328, —Large Aporture Two-Prism Glass Spectrograph.

ADAM HILGER, Lud., 98 Kings Road, Caomden Road, London, N.AW.1



Two Prism Glass Spectrograph

F/1'5 TWO-PRISM GLASS SPECTROGRAPH I, 13 CMS.

A i s PR, LTI B

Fig. K 5343

This instrument s generally similar in design to our spectrograph 1% 328 hot
differs from this instrument as follows ;

Thies I}rilq“] a:'*,utq.-”q ennaists of two [,ll'ihl'l'lii. ot dense Hint L{IIEH:‘ ol Il.il_"jl I“H'l‘ll"l":‘iil_lll,
the angle of each being 637,

The collimator objective is of aperture 85 nim,

The camera objective is of relative aperture F{1:5, fooal longth 132 mm. 1t has
been espocindly computed and hns oll necessary corrections including corrections for
axinl and extra-axial abereations, for flatness of field and for the chromatie varintions
of the aberrations,

The camers is Hxed ad 1= 1].|'|;n-'t.||p(i with so wll-metal h|_1l_|_\.' fo sweliieh the l.‘:|1l'i|.'*-:!1'i|vt'|
is fitted, 1t is mounted on o rlgid costing which {8 bolted to the main bed of the
upeetrograph.

The dork slide for Sl eamepn h:u|:|; 1ol rlpm'irl.i 1w Ilu-:-i.ij.[IJ. of Tight nodd rigicd
eonstruction and the tilt of focal plane is very small.

The callimator slit iz our standard F 31 model, The spectrom length from waves
length 7000 A to 3700 A is approximately 37 mm. (57 A/ mm. ab W.L, 4358 A

The abioyve _-i“-l_-q_"i.]_'ug]_'ullll ling beon !.'l:-'-]!&"i‘lit”}' ||l}ﬂiguwi for s on faind or transient
light sources, for investigations on the Raman Eloct snd for similar enses where
exbromoe |'n.1|'|i{iit_tr is |'r-|“ti|'-:'ﬂ, For I.'I.H'Elill.l.fi.':il'.'lll it may b mEated that EXPOSIes of thi
arder of about 001 second suffice for a light source such ax an iron are constiming
3.5 amps.  Excoptionally sharp definition is obtained and the instrument con be
||Jl-u|“|||,|,-|||h_nd for all rnses of technical investignbion wnd pesenreh 1"l':l‘4'lhil1'i1!|u thi
needs for a high standard of definition and extreme rapidity.

E 523.—F/1:56 Two-Prism (lass Spectrograph.

ADAM HILGER, Ltd., 98 Kings Roud, Camden Roud. London, N.W.1
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Extra Large Aperture Glass Spectrograph E 25

EXTRA LARGE APERTURE GLASS SPECTROGRAPH
THE NIGHT-5KY SPECTROGRAPH
Aporiture Ratlo F1

This Spectrograph has heen specially designed for the examination of light
aonrees of very low intensity, such as the ||'.u'||l- from the Niglt Sky {see ., €, MeLonnun
and H.J. G Ireton, Prec, Roy. Sec., A 129, 1930). 1t has one 60° prism of light flint
glivss, 83 = 52 mm. height of face, and an achromatic collimator ohjective of ) mm,
diameter and 560 mm. focal length, The slit is onr F 31 mounted in a rack and
pinton focussing tube,

Either of two camera lenses can be fitted, A Reoss four-component lens covering
the greater part of the speetrom ot 11, of a single lens with aspherioal surfaces
controlled by means of the Hilger Interferometers. and only corrected for the im-
meodinte neighbourhond of 5461 A, The advantage of the Hilger lens is its greater
evonamy of light, since it hag but two surfaces compared to the eight of the: Ross
lens. Both lenses have a foeal length of 50 mm,

The metal plateholder tokes plates 2§ ins 1§ ins. (45 < 0 oms.).

E 424 —Large Aperture F/1 Glass S8pectrograph fitted with Ross Lens,

E 426, Large Aperture F/1 Glass Bpectrograph fitted with Hilger Aspherical Lens,
E 429.—Simple Trestle SBupport for photography of the Night Sky, ete.

E 430, Tripod Stand holding the instrument horizontally.

E 431.- -Ross F/1 Compound Lens fitted to 1 426 in addition to Hilger lens,

Hustmen Plates of the type O are suitoble for use with this Speetrograph (sec
Hilger Publication No, 174},

{For another Large Aperture Gluss Spectrograph (V1) see page 1 21)

COMPOUND DIRECT VISION LIQUID DISPERSOR

The Compound Liguild Dispersor has been designed with the object of attaining
1w high dizpersion :suit-uLJEu for investigations of the Roman Effect, 1t consists of o
substantiol metal tubular mounting eontaining two ovlindrieal glngs prisms of 50 mnm,
aperture having perpendicnlar outer end faces and forming by their inner faces the
witlls 1o a Haguid prism of high angle, as shown in Fig, E 5220 The glass prisms are
cnclosed by plane pourollel windows which are clamped to the approximately parallel,
aceurately geound, ends of the metal mounting,  The liguid chamber is provided with
a tubular overflow reservoir, situsted parallel to the axis of the prisms, to provide
space for the thermal expansion and contraction of the liguid, The liLFuicl prism
component s thus maintaimed full at all tem peratures,

A guitable liquitl for uge in the Dispersor is ethyl cinnamate. With a camera
lens of focal length 5300 mm,, othyl cinnamte onbles w dispersion ol 0062 A
{1, mm.) to be obtained in the neighbourhood of 4360 A, For this wavelength the
Digpersor transmits withont doviation at average room temperature (207 C.) Two snaoh
prisms may thus be psed in train by being placed end to end on any convenient
mounting, having for example the form of o simple optical benoh, and so provide
digpersion of 8A/mm, with & camers lens of focal length 530 mm.  For this fooal
length the ﬁ[vl‘l"“'l'llﬂ from D00 A to 5500 A approximately fills a gquarter plate with
one prism while for two prisms this size of plate covers the wavelength range 4080 A
T” ‘IT’T" i"'.l
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-

Tig. F 532

Mg, B 8220 shows graphienlly the linsar dispersion with one prism snd s focal
length of 530 mm., assuming the foeal plane to be perpendicular to the optical axis,
This fgure wlso includes a graph of 1lhu local linear digpersion in Angstroms per
millimetro,

This dispersing system is found on wetual tost to give very good definition and
has the advantage of marked freedom from thermal heterogeneity resulting from the
considerable mass of metal forming the mounting, A farther advantage ol this
dispersor when nsed for the Raman Effect is the almost complete absence of polarisation
in the dispersed light, When exposures of less thun one hour arg possible, rigid
temperature control is not necessary, provided the temperature greadient of the
laboratory can be kept within narrow limits about the time of the éxposure, but for
very long exposures provision should be mnde for controlling the tomperatire, pro-
fornbly to an aceurney of L 0401° O, doring the exposure.  In a laboratory having
apparatus for temporature control to £ 0:01° € sharp definition has been obtained
after an oxposare of four hours.

The nature of the dispersive liguid to be used in sueh o prism requires enreful
considerntion as some otherwise apparently suitable liguids snch as carhon Msulphide
are known to decompose under the aetion of light and to develop strong light-geatter
ing propectier,  Ethyl cinnnmate is free from these undesivable propertics and lins
been found very suitable for use for this purpose.

E 522, Compound Direct Vision Liquid Dispersor, complete in
tubular mount, without liquid ...

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W. 1
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LITTROW SPECTROGRAPH OF HIGH DISPERSION
(As supplied to he Commonwenlth Solar Observatory, Canberra, Ausfrofia)

Thisx Littrow Lype spaot ﬁilﬂ'ﬂiﬂl higs n prism system consisting of {weo G0 prisms
and one 30° prizm of dense flint glass. The height of the prisms is 10 oms, (4 inches)
nod the length of their faces 15 oms, (6 inches), The achromatie lens i 114 ems. in
diameter, and has a focal length of 25 feet.

The dispersion at 5000 A {8 approximately 1 A per mm,, and at 4300 A it iy
nearly 005 A per mm,

The insteument is designed to be built into a brick or other tunnel or chamber
where aceess to the prismée and lens would be diftioult and undesirable, since notable
wonrees of bad definition in such large spectrographs are the varintions of temperature
and pressure that may oceur in the body of the instrument. The positions of the
optioal parts are therefore controlled externally ¢ electric motors actunting adjnst-
ments whose indicators (or scales) can be obeerved by means of o telescope attached
to the dork slide mounting. The whole optical system is mounted on & carriage
which ean be moved transversely to the axis of the instrument, thus permitting the
introduetion of an altornative optical system if desired.

The dark slide mounting is a massive iron easting designed to be built into an
i wall of the chamber, after the manner of o window frame.  The plateholder ean
be tilted about a vertical axis, eithor side of normal. In the case of the glass train o
maximum of 457 of tilt is allowed for,

The size of plate used is 10 ins. =4 ing. (or, if desired, the instrument can be
adapted to tuke plates 9 <24 cmw). A rack and pinion motion raises or lowers
the plate to permit of several exposures on the one plate.

Phe slit is our F 81 (so0 page ' 8) with reducing and threo aperture dinphragms.

E 347,25 ft, Littrow Spectrograph with Glass Optical System.,

E 348.—26 ft. Littrow Spectrograph with Quartz Optical System.

ADAM HILGER, Ltd,, 98 Kings Road, Camden Road, London, N.W.1




Astronomical Spectrographs

ASTRONOMICAL SPECTROGRAPHS

Fhe range of Hilger Spectrograophs and Spectroscopes for astrondmical purposes
is now deseribed in Catalogne O where full particulars will be found.  The following
is a brief résumé of their eatalogue numbers and deseviptions,

E 328, Ultra-Violet Stellar Spectrograph, Aperture F/5.  Raoge of spectrim
000 A to 8000 A, Twao 607 prisme of ULV, gloss,

E 337, Ultra-Violet Stellur Spectrograph, as 1 320, on teipod stand but without
following telescapo,

E 338,—Quartz Stellar Bpoctragraph, without stamd but with fallowing telescope,
E 339, Quartz Stellar Spectrograph, as 1 838, with stand but without following

Tr"hm:*n;m,

E 340, Ultra-Violet Stellar S8pectrograph (n= made for J, 2, Plaskett, Dominion
Astrophysical Observatory) Aperture F/5.

E 341.—Condenser (of U.V, Glass) and Focussing Mount for 1 340 Stellar Spectro.
graph,

E 343 -Quurtz Condenser and Focussing Mount for B 340 Stellur Spectrograph.

E 344 Neutral Tint Wedge and Mount for attachment to slit of 1 340 Stellar
Spectrograph,

E 345, 8tellar S8pectrograph with Single Glass Prism and F/4 camer,

E 346.—8tellar Spectrograph with Quartz Optical System and F/4 camera,
E 359, —F 12 Camera for E 345 Stellar Spectrograph.

E 360.—F 12 Camera for E 346 Stellar Spectrograph.

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1



Interchangeable Spectrographs

LARGE SPECTROGRAPHS OF STANDARDISED DESIGN
WITH INTERCHANGEABLE OPTICAL SYSTEMS

INTRODUCTION

H'Ilrl.n;'.r|'n:n|_ru]|"||.'. researches hinve in recent VOATs tended more and more to l"-"!-l'l.li-l'ﬂ
spectrographs whose oplical systoms are chasen with special reference Lo cach rescarch,
Sometimes the ultra-violet spectrum is required, somotimes the visible alone ; &
prism syatem will hest suit ona problem, a grating another, A spectrograph designed
for each ressirch is expensive to eonstruet, requires long to make, and when that
particnlur resenrch s comploted it is not always applicable to the next set of oxpari.
ments. These difliculties are accentuated when it is necessary to employ two or
more optieal systems to obtain all the date required. A consideration of the whole
question of large spectrographs undertaken by us some few years ago convineed us
that there was no diflionlty in so designing the mechanioal parts of o spectrograph
that it should be appropriate to every requirement shown by exporience ag likely to
arise,  We have, id o result of these investigations, replaced a number of the special
models of large spectrographs by a sories of instruments in which the basls meohanieal
parts are the same, but in which a variety of optical systems can be applicd with
equal convenience and eficiency.  These instraments havoe been designed with very

ant care and enibody all the features which our experience with large spectrographs
s shown o be desivable,

Twa Models
The instruments are made in two models, which are desoribed below :

D e — v — {0 —
’ Fig: A2 - Fig. A A

Hand Adjusted Model (Fig. A 2.)—Completely enclosed in wood case with hand
oporatod adjustmonts,  Plate size 10 ing. x4 ins. in all sizes,

Screw Adjusted Model (Fig. A3.)—Exactly similar to the hand adjusted
models, but with fooussing and rotating table both I}Htmwd by screw motions from
outside the wood case, the various scales being read through a glass window.

Five Optical Syslems

Either model consists of a girder base on which is mounted o camera and

a fooussing carriage with rotating table. The carriage and table will take any of the
following Optical S8ystams (seo Fig, B),

<J) 1< @
@ @3 men @

(1) Eagle Mounting Coneave Grating.
(2} Littrow Mounting with Quartz Prism and Lens*

[ . 5 o One Glass Prism and Lens.
4) . ' " v One 30 and one 60° Glass Prism and Achromatic Lena,
(5) 3 i ! .  Plane Grating snd Achromatio Lens.

* The applieation of the ** Livieow ' weeangoment of prisis wan desoribod inoa paper b
0, von Livrow, Ueber oing neus Einrichtung des Speciralapparaies, Wien, Dep. 47, L1, page 26-3%,
|R6E, although the principle was et actually waed by Dubosedq,

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1



Interchangeable Spectrographs

All optical systems are strictly interchangeable. If an instrument is purchased
with ono system, nny other may be wdded later if desired, thus avoiding the cost of
special adaptation or a new instrument,

Customers who have their own grating or other optical parts of suitable size may

purchase the instrument sdone, nnd may usually have them adapted to our standard
mounts at comparatively low cost,

Three Sizés

Either model is made up in three sizes with focal lengths of approximately 1060,
150 and 300 ems., thus giving a good range of dispersion from which a seleetion may
be made according to the work for which the instrument is required,

w lae B o L%k

TG = N ) I = =] M () e g ]
I i . ‘J'I. |

Fige €

£ 1] -

DESCRIPTIONS OF THE FEATURES DISTINGUISHING THE
TWO MODELS

Hand Adjusted Model.—In this model the focussing earringe moves on a cast
iron slide and has o slow motion for getting its position by a seals and vernier reading
to 1/10 mm. The ease has a large door in the side to enable this to be done.

The earriage has a revolving table on which the various dispersing systems can
be pliced.  The table, which is ratated by o worm wheel, the driving handle of
which extends outside the case, is engraved with a degree seale and reads to three

minutes by a drum on the worm spindle mounted outside the case so that the
divigions are easily read.

COMPLETE INSTRUMENT

A sienmanri, B =all, 0= mounb for tefeching prism, OV, G m i jast bog funiles
with divided driums; D =wopd esatng.

The eamera is entirely constructed in metal (with the excaption of the dark slide)
and consiste of a large ring easting, in the gentre of which the plateholder Is mounted.

ADAM HILGER, Ltd,, 98 Kings Road, Camden Road, London, N.W. I



Interchangeable Spectrographs

The rotation of the plate is set by noirele 16 inchos in dinmotor divided in degrees and
reading to 1/10° by vernier,  The dark slide is provided with rack and pinion vertioal
motion, An adjustable diaphragm which limits the width of the spectrum is pro-
vided with rack and pinion vertical adjustment g0 that several photogruphs ean be
takon in juxtaposition when using the concave grating. "T'he position of the dinplivagm
i indicated by o millimetre seale. “The alit 18 mounted at the side of the camora

E 31

INETRUMENT WITH CASING REMOVED

A =camora, B=elil, B! =mount for rellecting priso, S, Gf =g djusd i hagadles
with Hykied drims, E=condonser mount on alig, F=stide, G =carmiags tor opiical
trnlih, ¥ plnne grabing and mouel B 26 J =npeliromstis lomn and aannt S,
H =il wlded elrnly operaled Ly GF,

in the same horizontal plane as tho optical system and plate, light being reflected by a
right-angled prism monnted near the end of the plate. Tn the 100 em. and 150 om,
sizes it is necessiry 10 move this prism to one position for use with the single prigm
gyatemy and to another for wse with the concave grating and achromatio systems.
It is so0 mounted that it ecan guickly be changed as re‘ll“i-r'*"i-- In the 300 em.
gize the right-angled prism is fixed in one position for all models.  In all eases the slit
remaing fAxed,

THE CAMERA

A =ramiora, B=glit Bl =mount [or ridlesting prlam E=onidan=er nuail o
elft, Leeddri alhde, M o=rack and pindon-mokion for duek slkde, M=ol sl jiinio.
i Bor inovalide dibphivadi for i Wil einting Areangoinent, Thsls hhas
prhwnggon maay G vkl bnwiiih WY sspewls rod for Jllllt'nlllll-r ponlibon af movatle
dlnplipmgin, LV s foeimsalag mieraor.=

The case 15 constructed in well seasoned wood varnished outside and blacked
inside, It may bo complotely romoved when 'r‘ﬂrjlll'l'mi.

*This wilreos bs not now fiied, other means of showing the spoctoim are providod,
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Interchangeable Spectrographs E 42

Screw Adjusted Model.— This Instrument is exonctly the same as the hand ad-
justed instroment with the addition of sorew adjustments for focussing the carriage,
Both carriage and rotating table adjustments are thus made by handles outside the
case, the seules being rend through o large glass window in the side (with cover
when not in use),  Also in place of the vernier there is a divided drum mounted
outside the case on the handle spindles.  F? e havdly necessary to point oul the adean.
tage of operating the adjustments without having to open the case, wore parlicularly for
the larger inztrumenis where uniformiy of temperalure 18 essenfial for good definilion,

THE SLIDE AMD OPFTICAL MOUNTING

G G e puse b b Lbes wikds dliwidod shrucos, Fosslide, G s carriaw bor oplical
ek, b snelinmntle fens mnd moome 2600, O =setew operates) By hapdle GF tor
inereting opbleal aysiaim along axks of Instigmont, P=sdrim operatod Gy hapdls G
for potation of opdionl mounblng, Qesvple with veealie readlng to (e00 [noehes,
R TAtkrow mointing B 242 with one 20 peinn and ane 600 [risen.

30° PRISM IN MOUNT, FOR LITTROW PLANE GRATING WITH MOUNT; E281

MOUNTING § E233 e yrating s gnokowd with tin sxeaption af the

With the axcapthon of Ui eolreting face (ho prism puled nred, witch D oiediosed by opeolng o allding

f& surrounded by mnetal, thks deslgn having baen acdapta rhurter, The ndjustrients provide for Inelinatlon of th

me o pemulh of our Investlgathops nto the effosd ol o grating mbout twe hosizontal axes, ang i, aod ond at

peraturs on refractive Index, varlagions of whioh Jead Flght anglos bo, e plome of 106 grating, W =ciesing for

Lo Dimperidrment of Qefinitien, T geanetrio moantiog pEentin W gmding K nid ¥ =oadjisting soreen, L=
enahies Uie pirksan In s moand (o De fomoved aod e sllabinde ki Ler.

iaced in, preciely the samo posliion, 8300 piekni,
ﬁ' ey, L) = oowlT, Vs lneaking foed,
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Interchangeable Spectrographs

el SR
LI

GO AND 30" PRISMSE WITH MOUNT, FOR LITTROW MOUNTING: E 242

ive pootied wedieeling b W Hlstestion of the G0* peiim b el apply a
tothie Agute,  The dover I8 ahiown remeyved auad ol ane elde;

DESCRIFTIONS OF DETAILS COMMON TO ALL INSTRUMENTS

Shit and Condenger —''he slit i8 generally similar to our standard F 31, but
of rather simpler construetion. A Hartmann diaphragm is provided,

Ineorporated with the alit 10 a apherical condenser of quartz specially designed for
each gize of ingtrument and carefully adjusted,  T'he position for the light source is then
correct when its image vson the slif, eo that the adjustment of alignment usually nssociated
with spectrographs is eliminated. A sphero-oylindrioal condenser can also be supplied,

(rirder [luge—Bach model i= mounted complete on a cast iron bage of girder form.

Trolley stand o support instremant,—A specially designed support can be supplied
with large onsters to enable the instrument to be moved about readily, The gon-
struction ig guch that the ingtrument may be moved about over an uneven Hoor
without fear of straining the girder hed or patting the instroment out of adjnstment.
{Boo p, 130}

DESCRIPTIONS OF ALTERNATIVE OPTICAL SYSTEMS

Whichever model and size be selected the following details of construction of
the interchangeable parts are the same {see Fig, B, p. E 29).

1. Coneave Grating Mownt,~This i of the Bagle type (see p, 19 88).  Adjustment
i provided for rotation sbout two horizontal axes ; thiz, combined with the rotating
table on which the grating stands, gives all necessary adjustment,

9, Quurlz Prisw and Lens Meount.—These prism mounts are of very simple
construction and arranged g0 that they may be interchanged with the other mounts
for appropriate grating or prism, and used together with the lens, without readjust-
ment of the ipsteument when onee it has been calibrated.  Tho instrument then
becomes u Littrow Spectrograph, which i optically almost identival with our 1553539
Spectrograph (see page F 8,

4. One Glass Prism and Lens Mownt—<This mount s similar o the quartz
pirisn) mount.

d, Two Qlass Prisms and Aehromatic Lens Mownd,—This wmount s gimilar to the
One Prism mount, but en achromatic lens i wsed in this combination.  The achro-
matio leng iz also suitable for use in the Plane Groting Mount desoribed helow,

The 30° and 607 prism areangemont is inserted by ug a2 many enguirers hinve
shown an interest in having a prism system giving considerable sngular dispersion,

ADAM HILGER, Lul.,, 9% Kings Road, Camden Road, London, N.W.1
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Interchangeable Spectrographs E 74

We wish, however, to point out that the linear dispersion measured on the plate is
very little greater with the two glass prisms than with the one gliss prigm (ses table,
poge B36),  This is dve to the photographic plate being at considerable obliquity
to the axis of the instrument in the latter case. The exposures are approximately
the same with the two arrangements.  The ohief advantage thersfore with the two-
prism arrangement is that the photographic plate in used at nearly normal incidence,

5, Plane Grating and Achromatic Lens Mount,—'T'he mount for the plane grating
is exactly the ssme as that for the concave grating mount. The achromatie lens is
the same ag that used with the two-prism system,

Details of design are clearly shown in the illustrations on pages 12 30-38 which show
the sorew adjusted maodel,

SPECIFICATIONS,
DIMENSIONS OF OPTICAL WORK.

(ALl dimensions dre in centimetres.)

Nominal Fodaun, | TORR daniiss | T80k v, SO0 cins,
Coneare Grating,
Hizo of Huled Area R bhxdh B =60
Radius of Grating - 100) 150 J00
Catalogue No. - K 18 K 19 K 22
size of 307 Quartz i
Prigm - - | 0:5 fnce x4:1 high | 95 face x 60 high | ©:5 faco x 5:6 high
Aperture of Lens - o0 70 7:8
Foens of Lens ARRIN L) 152 297
*(ilags 30° Prism - | 0°0 face x4-1 high | 45 fuce x 56 high | 13+0 faco x 7-6 high
Aperture of Lens - R 75 100
Foous of Lens ASSO0O 100 152 202
| Glass 90° and 60°
I Prism « | 05 face x4:1 high | 05 face x50 high |13:0 face x 7:6 high
| Aperture of Achro.
matic lens - - H+) Vi) 100
Focus of Lens A58 10 156 205
Plane Grating.,
Size of Ruled Area - bx3D %38 8 x50
Catalogue No, ; K 14 K 14 K15
Aperture of Achro-
matio lens - Y] 75 10040

* Very much larger glass prisms and lenses can be guoted for if required, where very |nrge
npariure i@ noeded.

ADAM HILGER, Lwdl., 98 Kings Road, Camden Rond, London, N.W.1




Interchangeable Spectrographs E 35

DISPERSION,

Approximnte Lioone Dispersion messured on I

Ehie Plila,

Approximaie IE, L.
“;1:“" Foioo e || 1 VB o, F 800 s,
Bpeotromm. | I ... — R
obininable, | S.000 | 5000 | 5,000 | 8,000 || 5000 | 8000
i Ly Edi Lix LX) 1o
4,000 | 2,000 || 4000 | 2,000 || $.000 | 2,000
Eagle Mounting with | from the
Coneave Crating of | extrome ‘
14,400 lines per inch | viulet to I
1ut Ordor -« « | 26,000 A 23 dh ] he L] 104
2ud Order -+ | 13,000 A |
dedd Orvder - . 5800 A
dth Oeder - . 0,600 A |
5th Order - - | B30 A I
Littrow Mounting with |
Quartz Prism  and |
Lons . . - | 2050 A to 1 a8 9 a7 19 114
8000 |
Littrow Mounting with |
One Glass Prism and I |
Lens . . « | 3800 A to 21 32 0l
S000
Littrow Mounting with
Two Glass Prisms and
Achromatic Lens - | 3500 A to 23 36 70
RO
Littrow Mounting with
Plane Grating and .
| Achromutic Lens - | 3500 A fo 28 | 35 00
, (1at Order) sooo | . :

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1



Interchangeable Spectrographs

SCHEDULE OF CATALOGUE NUMBERS.
In ordering please guote catalogue number and stze,

BASIC INSTRUMENTS WITHOUT DISPERSING SYSTEMS
AND WITHOLT DARK SLIDES,

E 36

Nominal Foous O o, 150 amig; 60 oms.
| Hand Adjusted - . . . E 178 I3 181 T 1584

Nerew Adjusted - . . - E 178 T 182 ' E 185

OPTICAL TRAINS.
tAny or all of which may be added as reguoired. )

Mo inal 170 JHY epnE, LA o, D00 aii,

R —

All models All models All modols

Coneave Grating with Mount - 5213 K215 E 218
| Quartz Prism, Lens and Mount - 2 29] I5 224 Il 027
One 307 Glass Prismi, Lens and
Mount - . . - . E 230 K 243 E 236
| One 307, one 60° Prism  and
Mount - . . K 230 kK 242 K 245
Plane Grating m'ul 1'-'Il.:l.mi - . E 2458 IL 251 E 254

| Achromatic  Lens  and  Mount,
| suitable for either two prism,
or Plane Grating Speetrographs i 267 I 260 E 203

DARK SLIDES FOR BOTH MODELS,

Both models take plates, 10" 54" (254 % 101 cms.) 5 films, 10" %27 (254 » 508 ems.),

1
Nomimal Focus, LN e, Fai ems, A0 ema,

Dark Slide for Films, Curvature

suitable for Concave Grating - 1 2067 1% 260 K 271
Dark Slide for Plates, suitable for
. Coneave Grating - E 273 I-I 2765 277
| Dark Shide suitable iurf..;um-u I‘-‘rmu 271 281 E 283
Dark Slide suitable for one Glass
| Prism - AN 5 285 I 287 I 280
J Darl Slide Emtahlu for two I.';ln_ua
Prismg or Plane Grating - . I 241 I 2693 K 206
Kominal Foous, FAH) wanad, L5 e, 300 amaa,
] Hoth models Both models oth modals
| Trollex Btand - S 302 303 1G04

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1




Interchangeable Spectrographs E 37

schedule of Catalogue Numbers—{coidinued).
TROPICAL PINISH TO INTERCUHANGEABLE SPECTROGRAPHS.

These spectrographs oan be supplied with the woodwork mude suitablo for use
in the tropics, The framing and darl slides are made out of selected mahogany
and brass bonnd,  The panelling s of thees ply wood and the whole oasa is apevially
varnished. The adjusting screw is protected from rusting by heing  coslottized.™

e - o | —
) - Nominal Foecal Length g
Catalogue No. Fither Model (Hand or Serew Adjusted.) Pricw.

Eai5, | 1) ems, | £5

10 0 extra
15 a7a. 1 500 s, 10 0 -
16 0

ﬂ 17T E Lxlia

encli,

[}
E 377, 00 crus., ‘ 7

E 378, Dark Slidea supplied separately

SPECIAL NOTES

In ordering, eustomers should state:
(¢) Name and catalogue number of basio instrument required from the
Sehedule on p, 36,
() Name and eatalogue number of optical trains required from table on p. E 36,
() Name and catalogue numbers of dark slides worresponding to all the
optical trains ordered; from the table en p. I 36,
() If Trolley stand is required,

The prices may be found from our current Price Sheet by reforonce to the
catnlogue numbers,

ADAM HILGER, Ltd,, 98 Kings Road, Camden Road, London, N.W.1



Grating Spectrographs

OTHER GRATING SPECTROGRAPHS
EAGLE MOUNTING FOR CONCAVE GRATING SPECTROGRAPHS

AS USEDIN THE SPECTROGRAPUHS WITH INTERCHANGEABLE OPTICAL
SYSTEMS, deseribed an pps E20 o BT

(No, 1 in Fig. B, page E20.)

(Yee Paper by A, Fagle * On & New Mounting for a Concave Grating:"
Aatraophys, Jowrn,, 31, pagoe 120, Mareh 1910.)

Lo com {Ilil'im ik with the classical Rowland mounting, the Engle mounting has the
following advanteges :

(1) It ooeupies less spuee,
(2) No darkened room 18 necessary,

(3) Bpeotra on cither side of the normal may be used with equal facility ; o
oint of sgome value, a9 it may happen that the best third-order spectrum
I8 on the opposite side to the best firat-order spoetrum,

(4) Everything being on the ssme axis, great rigidity is obfainid.

(5) 1t 18 mueh essicr to ensure uniformity of tempersture. This is of capital
importance in making long exposures with the larger models,

(6) Higher orders are obtained,

Mr, Eagle has developed in detail in the nbove-mentioned paper the comparizon
between the two methods of areanging the diflreetion grating,

In addition to the Interchangonbls Spectiogeaphs with gratings, already reforred
to, we make an Eagle Moonting Grating Spectrograph smitable for a grating of 630
ems, rudivg windd G inches dinmeter,

With gratings of this radivg the eamers and the slides with sorew motlon, ote.,
are to o mounted on separate conerite or hrickwork supports instead of both on
ong girder, and the oenmiern and slides are designed for this purpore. A drawing of
the necessary brickwork is sent on receipt of every order for one of these instru.
ments.  In addition to the wooden cover provided for the smaller size of griting
mounting, a second inner cover 1s provided further to retard the temperature varis-
tions which in nll Inrge grating spectrographs are & kouroe of grent inconvenionee
if not provided-sgainst, The camers is arrangind to take “IJL':I.[{#! 400 4 oms., and
all neoossary ndjustments are provided, “The sliv is our No, 17 81 size.

E 18,—Concave Grating Spectrograph including best quality grating.

B T4.—Concave Grating Spectrograph E 18 without the sorew for the foeussing
neljustment nnd without the rods san be supplicd at o considesable saving of expense,

For stigmatio mntmtm%n for conenve gratings, nocording to the system of Moggers
and Burns, Buredu of Stapdards Sedentific Papor, No. 441, 1822, gee p, E 39,

ADAM HILGER, Lid., 98 Kings Rouad, Camden Road, London, N.W. 1
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Stigmatic Spectrographs

STIGMATIC CONCAVE GRATING SPECTROGRAPH, AS USED BY
MEGGERS AND BURNS

Tig. 307

It wiw first pointed out by Wadsworth * that a stigmatio msge s obinined
with n eoncave grating if it is used in parallel light and speetra observed near the
normal to the grating. A coneave mirror was used in this manner by Fabry and
Buisson,t pnd an instrument modelled on the lines of theirs has been deseribed
by Meggers and Burns.t The instrument here described is based on their design,
and i& provided with o 2 metre soncave grating.

This instrument takes Ph:ﬁ.uumphie plotes 64" < 41" The dark slide hns vertioal
movement by raok and pinion, with dividing, for taking sevoral spectea on one plate,

The slit, grating mount, and concave miveor mound dre fixed on o mazsive are
shaped bass, whose onter edge forms & track for the arm bearing the plateholder with
this screw focussing adjustnient, The geating mount has serow adjustments about two

til axes, one in the plane of the grating and the other perpendicular to it.
The alit provided is of our F31 type.
No cover 18 provided for the spparatus, which is customarily used in a dark room.

All necesssry adjustments are provided,

F 387 —Stigmatic Concave Orating Spectrograph, with grating of 2 nretres radivs
of purvature, Cat. No. K 21 ; pulod nrea 8 <8 o, 3 14,400 lines per ineh.

B 49, —8tigmatic Concave Grating Spectrograph, with groting of d metres
pacling, Cat, No, K22 raled nron 8 < 06 cms,p LA00 Tines perinah.
The construction of this instrument i similar to that of the E 367 desoribed
above ; the dimensions being inercased Lo suit the greater radius of earvature of the
rating, A E‘l&te’lm!ﬂur to take photographio films 107 % 27 s fitted in place of that
for plates 617 = 41",

* Astrophye. J. 3, pp. 04.08, | 800,
$ dode hya (&) 0 040, LD,
2 Burean of Slandards Selentific Paper, No. 441, 1022,

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N,W.1
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Fluorescence Spectrograph

FLUORESCENCE SPECTROGRAPH
DR. 5. JUDD LEWIS' FLUORESCENCE SPECTROGRAPI

BIBLIDCGRAPIY
8. .J. Lewis, Jouwrn, Sco. Dyers and Colowrists,
August 1018, No. 8, Vol. XXXIV, April 1922, No, 4, Vol, XXX VIIL

March 1022, No. 3, Vol. XXXVIII. February 1924, Nao, 2, Vol XL.

The optical system of the sctivating portion of the Fluoreseence Spectrograph
consists of n collimator with quartz lens of 24 inches (610 mm.) focus 51 mm,
diameter, 60° quartz cornn prism 41 mm. high x85 mm. long face and quartz
cnmera leng 51 mm, dinmeter,

The slit is our F 31, see page I'6.  The fluorescent substance to be vxamined
is placed in the form of crystal, powder or liquid, in w quartz cell ocenpying the
position where the photographie plate would be placed normally,  The speotenm falls
on the lower surface of the fluorescent substance, and the fluorescent glow is photo-
graphed by an ordineey enmern, with wide angle photographic lens, placed below.

The speetral region covered by the quartz cell is from 2100 to 4040 A, the
length being 158 mm. A lavgoer quartz cell and mounting to eover 8000 A can he
supplied at extra cost.

It chould be observed that the sereen may take any form degired, and not neces.
sarily the quartz cells specified,

The photographic onmera is designed for 64" x 47" plate and is provided with rack
and pinion motion so that several oxposures may be obtained on one plate,

DATALOGUE NUMBERS

Fluorescence Spectrograph, complete with one quartz cell
(and one replacement quartz plate)

F 370,—Tungsten Electrodes, per pair ...
E 352, Larger quartz cell and mounting to cover 2100 A to 8000 A

E 3560.

VACUUM SPECTROGRAPHS

NOTES:

Gratings,— Kaoh Vacwnm Speclrograph is tested aoith its own grating in our works
anid every grating supplicd by ws in aueh spectrographs is frimmirn'et‘r;'l to be of good quality
for the vacuwm vegion. Crratings which are of first quality for the vigidle and ovdinary
ultra-wiolel regions are frequently wseless for the vacuum region, while gratings which in
the second and (hivd ordera of the visibie are of second quality, are often of fivst quality
i the vacunm region.  For this reason e do not in accepling orders for vacuim speclro.
graphs, undertake to deliver hem with grafings registered by the ritling laboratory as of
st quality,  We fully guarantee the actual performance of the grating supplicd when
wsed in the vacuuwm spectrograph up to 8000 | in the first order.

ONE METER GRATING VACUUM SPECTROGRAPFH
(See I, Simeon and O, I, Smith, Rew, Sei, Inat., vol. 1., pages 512.516, 1930
Sawyer, S84, o s L., 15, 808308, November, 1027.)

The arrangement of this spectrograph follows the lines Inild down by Sawyer in
the paper cited above, but also embodies features which do not appear in his design,

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1
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Viacuum Spectrographs

The grating used {2 the K 85, which is u civeular, polished :tlpl'ct:ululn rirror,
T oma, in dismeter and of 100 cms, rading of eurvature, roled with about 14,400 lines
per inch, and its mount is provided with all necessary adjustments.

Fig. E ahk

Following Sawyer's design the slit is mounted on a side tube which is attached
to the main tube at as small an angle az is practicable,  Although the conditions for
normality are less perfect thun in the older designg the error introduced is still
negligible. The cover plate to the dark slide is completely remavable so that the
grating itself and the visible speetrum formed by it may be observed by eye for rapid
ndjustment of the grating, The dark slide itself is hinged ot the end nearest to the
slit and the grating is adjusted so that the central image is focussed upon the axis of
the hinge and i8 recorded on the plate,  This is the only adjustment for foous that is
necessary and it can be performed to a close approximation by visual inspection,
The plate (163 < 38 ams,) is of sufficient length to record lines in the neighbourhood
of 2500 A without evacuating the instrument, and thus the remaining adjustment of
fixing the inclination of the plate to the axis of the instrument muyﬁu- rapidly per-
formed, A seale i provided for this adjustment.  The plate is bent to n ourve of one
metre radius, which can be done safely with extra thin glass,

Among the special features which we have introduced in this instrument is an
efficient means of rising and lowering the plateholder, so that more than one
spootrum can be token on one plate, o convenience when, for instanee, absorption
spectra are to be studied, There s also o means of withdruwing and replacing the
Thuttm' of the plateholder in vacue, so that the instrument may be used ina well
ighted room.

The slit system is so neeanged that gas discharge speotra may bo photograplied
without using a window, A cone fitting is supplied for the adaptation of an I 586
or I 280 Vacuum Aro Lamp (page B 40). A tap is provided wherehy the light
source can ba eut off from the spectrograph while it ia being prepared.

E 368.—0One Metre Vacuum Grating Spectrograph.

A full, illustrated desoription will be sent post free on applieation (Hilger
Publication No. 123).

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1
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Grating Vacuum Spectrographs E 42

TWO METRE GRATING VACUUM SPECTROGRAPH

The desirability of Laving means of resolving and measuring the separation of
soma of tho complex liney (¢,9. those in the carbon speotrum) has oansed us to put on
the market a vacuum grating spectrograph having a grating with 200 ems. radius of
curvature, The construction is massive, The mount for the grating is fitted with
all necessary ndjustmonts (Fig. 1 422u),

Ehle
i - =1}
e ST

E422n

The F::I'IH‘T'H.] fif‘ﬁ'igrl of thiz instrument is similar to that of the one metre instr-
ment E 368, and has similar adjustments and movements. It takes a 10Y < 2"
photographic plate, and ineludes suffivient of the spectrum on it to permit of adjust.
ment without evacuating the instrument,

E 422, New Design Two Metre Grating Vacuum Spectrograph,

GRAZING INCIDENCE GRATING VACUUM SPECTROGRAPH

(Sea © Serienspektren der Leichteston Elomenote in oxtremen [UHraviolete,”
Algot Ericzon and Bengt Kdlen, Zeit. f, Phys. 59, G36-679, 1930)

Two principal dillioultios in the spectroscopy of the extreme ultra-violet have
bean the obtaining of large dizpersion and of suflicient reflection from the gratings used,
Both are overcome in this new design of spectrograph, which has been froely adapled
from on instrament designed by Prof, M, Sieghahn and desoribed in the paper oited
above, In this paper it s stated that the minimom wavelength that can be expected
to be photographed with the elassie type of Vacuum Grating Spectrograph, in which
the incident boam is approximately normal to the grating surface, s aboul 300 A,
and that only in favournble circumstances. With the new type of instrument,
Ph::tngmph}' waz carvied as far as 100 A, and it is suggested that this limit iz imposed
iy the dight soureo (aospark in vacuum) rather than by tho spectrograph, subseguent
mensurements as far as 68 A having been made,

[ this new arrangement the slit and photographio plate are both situated npon
the Rowland civele of w conenve, ruled, diffeaction grating, in aueh o manner that the
angle between the grating surface and the incident beam is small, Totul reficction

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W, 1



Vacuum Spectrographs E 43

ean then be unticipated for wavelengths down to 100 A or less, irrespective of the
age of the grating, The photographic plate has a similar curve Lo the IRowlnned
civelo, in order that the spectrum may be in foeus throughout its length,

The digpersion is very large ad incidences such as these, though it is not linear.

Tn the original instrament deseribed in the paper cited above the plateholder
wag moved around an are of the Rowland eirele in order to photograph various
spectral regions, Henee we have adopted this arrangement in the present instru-
ment,

The body of the instrument consists of massive castings connected by tubes,
treated as are our other vacuum instruments to permit of casy evaonation, ‘The
plateholder is constructed on similar lines to that used in our Vacuum Grating Spec-
trographs. Tt takes a plate 10 = 2 ins, on whieh peveral exposures oan bo made,
which can be raised or lowered by a rack motion operated through an airtight bearing
by a milled knob outside the instrument.

The mount for the grating, which is readily sceessible throngh a ooy ble
cover plote with carefully ground flanges, is provided with oll necessary adjustments.

The slit system iz a modification of the double slit introduged by us on our
vacuum grating spoctrographs in order that the light source and the spect rUﬁTﬂ\‘-‘h
may, when desired, be maintained in different states of exhoustion without the
interposition of any windows between them. The separation of the jaws of the
primary slit is adjustable from outside the spectrograph, and I'HuuwnllJ[l! addjusting
devies 15 pmvidﬂi for setting it vertical.

This instrument can be fAtted with o geating ruled in tho lnbortories of Prof,
M. Sieghahn,

E 423, -Grazing Incidence Vacuum Grating Spectrograph complete with K 20
Ruled Diffraction Grating (2 metres rodius).

E 526, Grazing Incidence Vacuum Grating Spectrograph with Grating of Whree
Metrez Hadins,

FLUORITE VACUUM SPECTROGRAPH WITH WAVELENGTH SCALE

This instrument combines those features which we hyve found desirable in onr
pxperience with vacuum speetrographs both with Buorite and ruled grating disporsing
EVEtEnis.

The optical parts nre as large as con boe hoped to obtain from poerfectly olear
fluorite now in stock, the prism boing (-67" high with :87° length of face. The focal
lengths of the lenses are 107 each for collimator and camern, 5o a8 to give a disperzion
of (" fram AL400 to A2800, The size of the plate adopted 18 617 < 117 (16:3 <58 em.),
and the plateholder is identical with that used on the I 368 Vacunm Grating Spectro-
graph, including mechanical means for moving the plate without breaking the
vacuun, £0 that a number of exposures may be mude.

The slit system ig the same ns that used on the F368 instrument. The
main &lit is adjustable for width, and a sevond slit is provided with substantial pump
connection between, so that a windowless gas discharge tube can be used as source,

"Mhere is o wavelength scale which ean be printed on to the plate in the same way
us 18 done with onr gquartz spectrographs,  [lumination is made in the same way
wlen, except that a window is provided 1o cnsure maintenance of the vacunm. Thi
seale is a feature which we fecl sure will appeal to chemists who purpose undertaking
absorption measurements in this important, but almost unexplored, rogion,

ADAM HILGER, Ltd,, 98 Kings Road, Camden Rouad, London, N.W.1



Fluorite Yacuum Spectrograph

Fig: E41%

A seeond special feature consists of an absorption tube 15 mm. long, placed
between the vul&jmnm:' lens and the prism. Tt i provided with fluorite windows,
and has a cone fitting on a separate pump eonnection through the base of the spectro-
il p]l. This position of the nh.anrpiinn tube, althoogh unusual, bas beon chosen in
view of the difficulties which hayve been enconntered by many in connection with
fiuorite plates used in close proximity to a vacuum light source,

E 418, Fluorite Vacuum Spectrograph with Wavelength Scale, including one
absorption tube

VACUUM SPECTROGRAPH WITH FLUORSPAR PRISM AND LENSES

GIVING THE REGION 1500 T0O 1935A SIMULTANEOUSLY IN FOCUS ON A
QUAHRTER PLATE

EASILY INTERCHANGEABLE QUARTZ PRISM AND LENSES CAN BE SUPPLIED

GIVING THE REGION 1850 TO 13,000A SIMULTANEOUSLY IN FOCUS ON A
QUAHTER PLATE

i T H[l'1'|T'H_;[1‘II].I-II. removed from the vaouum chamber, is shown in Fig, I 480,
It ix clozely similar to the Hilger 15 484 Allmctal Small Quartz Spectrograph, except
thit 1t has o fixed slit of 003 mon, width; s the foeal lengtha of the (uartz lensoes
ure such that the length of the spectram, when the quartz optical system is used is
reduced to 7/10ths of that of the standard instrument, No adjustment of foous
I8 e CEEm Iy [ rllllllgi:llg ovier from £) Lk rle Lo Iluuru]mr OF Viee Visrsi.,

A wavelength seale, which prints on the negative itself, is provided for the
Huorspar system.  Wavelengths of lines obtained with the quartz system can be
deduced faiely simply, for the goometry of the quarte optical system is identical
with that of the Muorspar one and hence the wavelength of w line obtained with the
former ig that for which the refractive index of quartz is the same ns is that of

ADAM HILGER, Ltd., 98 Kings Rond, Camden Road, London, N.W. 1



Fluorite-Quartz Vacuum Spectrograph

ACTAM MILGER, LT, LOMGN

Fig. F.48%

farite for the 1.1..-.1--]|-|'.JT-I|| indbgnked on (he wovelongtlh sonde A praph s HII|'|."||--"I'i
giving the mefractive indices for the two materinls throughout the spectral region
goversl by the spoctrograph,

Thie lenpths of spoctrum with the two opti il Ayalers ure oW sl oo
Fluorite Optical System ; * 1335 to 19364, about 78 mm. (43 mm. from 15004),
Quartz Optical System ; 1850 to 57004, about H8 mm,

Phe inferehange of the opt Tam AL i vory cosily made. Thie lenises, imomntad
i bicass movnts, drop into position in recesses provided in the ppectrograph and nre
then i nd justmoent Th prism s removed by unscr wing the lid ol the prism box,
when the prism with its mount ¢an e lifted out. 'The position of the prism monnt
i determined by locnting pins, A single serew seenures U prism imaeunb o the Baody
uf thespectrograph, but this screw need not he nsed except Tor transil.

The vaouoni east for the Spectrograph consists of o Honged ron tube, with n
stunidard coned nozzle for commeetion to the ppmp, and an aperture {with cover
plinte) Lor interahiange ol Lhe optieal systems.  Tho ond adjnosnt Lo the sliv s fvted
with o caver and fanged aperture to which such auxaliney apparatus gz a yocoaun
are, absorption tubes, ote,, con be npplied,  The onmera ond haws n cover which is
emovable for inserting the plateholder.  The plateholder can be moved vertically
b o milled hoend outside the case, for taking a series of spectrn, withont letting down
e . A totnl movomaent of 2 ik (O] mn.) is |||u'-.11|.r,1|., o thint ftteen or
o gpeectrn enn be taken on the one plite The wavelength soale ean also he
opernted from ottside withont letting down the vieanm, el s Unmdnated by @

dovolt lomp monnted within the gpedti ograph, ferminals for this lamp being provided
outelilie Lhe vacduuny Gasde,

¥ The senlnis ongrayed 1o mmd Ehis wavolemgtln, bl we fanmiot. gusrar e fiikd W ve-
oot bim Tigwwier filwny D0EA can g pevorded bl ovary instraiment

ADAM HILGER, Lud., 98 Kings Road, Camden Road, London, N.W. 1
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The plateholder takes quarter plates (41" < 31%),

E 489, Vacuum Spectrograph in vacuum case, as deseribod above |
basie instrument without optical work, but including
winvilength acale for the Muorite apticinl Kystorm

E 490.—Fluorite Optical System
E 491, Quartz Optical 8ystem

Every fnsteiment @8 completoly adjusiod and ovacuated in our owen laboratory and
phatogra pha wee falon in the pacunm. Yegion before despaleh,

Aceessurivs can e Jr.u'm'r.rfrlf Jear Ihia erstrionent o r.'r';.ﬂl it onte a Vacnwm
Spectrophotometer of the Spekder " type.  Price on application,

VACUUM ARC LAMPS
SIMPLE VACUUM ARC LAMP FOR METALS

This eangists of a water-cooled jacket, which can bo applied to the slit of the
Vacuum Grating Spectrograph.  The eleetrodes are sttached to rods which Jiss
througl an insalated vaonum-tight fitting in the jacket,
and are designed o allow of motion for adjusting and S
striking the are.  The position of the olectrodes when .
touching is such that the light produced iz sufficiently
elose to Lhe sliv to allow of the maximum apeeture being
s,

F 280, —Simple Vacuum Arc Lamp for Metals.

STANDARD VACUUM ARG LAMP

Thin voaouwwm ave lomp s hoen specially designed
T |H" R f'll"llH'l"']'ll-f'!rf. n= 'f.IL.‘H'-‘?iI.Jl[" f[]; 118 F"H] HLT iw.
equally serviceable whether used in conjunction with o
vaeunm speotrograph in the far ultra-violet or with a
speatrograph i nie,  The wljustments are simple and
efficient,

The main eylindrical body s water-jacketsd and
provided with two window apertures and & standoed
tiper tube for connection with the evaniating pumps
One window aperture has o glass dise sealed into it, and
i5 used for observation and alignment of the aee, while the other, diamoetrioally
opposite to it is nornally open and has o standaed conieal tube fitting those on the
slits af aur Vacuum Spectrographs (1 308, B a1, ete ). For uss with spoectrographis
not having this fitting, or outside the voouum region, a quartz or fluorite dise can he
Hited,

The top and bottom end plates of the lamp carey the electeode holdees with
their adjustments.  Each is provided with a rubher gasker nnd, when olumped by
the wing nuts and serews; makes an airtight joint.  The eleotrode holders wre
attached to rods passing through packing glands tn the end plates,  Outside the are
lump each of the two rods is provided with o rack and pinion motion for adjusting
the separation of the elootrades, These nre so arcingod (hot the rods may he
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Accessories for Vacuum Spectrographs

rotit el lh1'rm|.;|| o emnll nllj;;']['n nnel |"J|.|mp|'1| (T ] e |11_|n5|1i.1_|||. Sulstantin
milled heads are fitted 1o all the adjustments for esse of operation, amd they may
e used while the are is running, as the eleetrode holiders are carelully insulated
from them.

The eleotrode holdors have sorow elipe capable of holding any rods under 7 pam,
diameter.,  They are well insulated. and ean be rotated around the adjusting rods
and clumped as dosived,  Blootrical vonnection = made to them via substantisl
terminals passing through insulating boshes in the end plates,

The vertivally opposed srrangement of the electrodes makes the are compara-
tively ensy to adjnust. [t is very easily and goickly taken apart for eleaning or for
the insortion of fresh electrodes.

A bosy onong side of the are lamp can be rendily attached o a Gramont Are
and Spark Stand ¥ 550 in place of the electrode holders of the latter, or to the stand
I 662 (helow),

F 86, Standard Vacuum Are Lamp,

F 662.- Stand with Raising and Lowering Motion, for Standard Vactium Arve
Tamp T 5,

ACCESSORIES FOR VACUUM SPECTROGRAPHS
Wa can supply the follwing aveessories for the foregoing Vaounm Speetrographs,

SUHUMANN PLATES of onr own manufacture,  These plates are exceedingly
sengitive in the region of the spectrom below 2000 A, and are especially suitable for
nse in the regions covercd by the foregoing spectrographs, 'I'rlwy are rensonnbly
robugt, and no special or awkward technigue is required for ther use,  They con he
anpplied in soitable sizes for any of the foregoing instruments.  (For details, ses

specind leaflet, which will he seni post free on application,  Hilger Publication No,
279

F 507, Schumann Plates; 16:3 ems, < 3-8 cms,, on extra thin glass (alout 048 mm.
thick). Suitable for Spectrograph 15 368,

F 677, Schumann Plates, 10 ins. « 2 ing. (20-4 51 ems.) on extra thin gloss
(ahout 06 mm, thick), Nuitable for Spectrographs 104228 and 1 424

F 694, Schumann Plates, 64 ins. 1] ine. on extea thin glass (about 046 mm,
thick),  Suitable for Spectrograph F 410,

F 84.—Bchumann Plates, 4] ins. « 3] ins. (10:8 = %2 cmn.). Suitable for Speciro.
grapi B 4840,

VACUUM PUMPS,—See Uidalogue F,

F 353,—Large Bore Discharge Tube for use as a vaouum gange,

ADAM HILGER, Ltd,, 958 Kings Road, Camden Road, London, N.W.1
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E i8

Flg, L5063 The Déxrae Industrinl Demiountable X-ray Lnit

ADAM HILGER, Ltd., 98 Kings Road,
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X-Ray Crystallographs

X-RAY CRYSTALLOGRAPHS AND SPECTROGRAPHS
THE DEXRAE INDUSTRIAL X-RAY UNIT
(A full deseription of this instrument will be sent on reguest, )

Hee g, E A3, opposiic,

This unit is designed for the investigation sod control of industeinl production
problems in metallirgy by means of Xeoray structural analysis. 1t is o completely
solf-oontnined outfit, mouited Gpon o sibstantial trolley stand that ean be wheeled
from pluce Lo place,

The camern equipment s holtedd toon continuously evacuntod, shook-fres, hol
eathode X-rtay tube. The latter is clamped to a bracket which allows for rotation
through 007, The anticathode js so constrncted that oach of its four foces in tarm
ean be brought into use. The faces sre plated with copper, cobale, chromiom anil
molybdenum respectively, and a filter corresponding with dich s contained in the
mounting of the bervllinm window of the tube, The neessary pumps for the con
tinuons evaouation of the tibe aee mounted in the trolley and o Pirsni gaoge showing
the decrec of exhaustion i3 ineluded in the conteols, which are mounted on 4 cons
vendently sloped chonite panel in front of the unit,

The emmers eqpuipment available inelaces :

(T3] |;h-]_;:r-:-._\-lf:|u-:':|1_t.|' Socminn - Bohlin Camera, 5 cms, din,
(h) Dehye-Scherrer Soomun-Bollin Camera, ) ems, dia,
{e) Flat-film (back reflection) Camera.

i_.“ 1_'I|,-ljr|f!:ic*;|l {ipl.'l!"ri't'.l“'i'il priemtakion) Camisrn

Each can be movmted on o slide and each is mechanically rotatable,

The specimens (which may welgh up to 50 1bs.) rest, and are clamped if necessary,
on the top of the specimen table; to the underside of which may bo sttached o camers,
for transmission 1!1IIJ1HHI'II|1]L'~. Specimens, wiiith ns Fuﬂ.n of muchineey, which cannot
be placed on the specimen tahle may be examined inosife, by titing the tube anid
cumera eguipment ta suit the specimen,

A metallurgienl microscope for the examination of spacimens when set up for
X-ray examination can be supplied,

CATALOGUE NUMBERS

E 503.Dexrae Industrial X-ray Unit complete in Trolley, with M.ray Tube,
Tronstormer, Pamps and all contrals, but without Camoeras,

E 508, Flat-Film Camera for 1 508 X-ray Lnit,

E 509. -Cylindrical (preferred orientation) Camera.

E 610, Debye-Scherrer and Seeman-Bohlin Camera, 5 ems. diam,
F 611,—Dobye-Bcherrer and Seoman-Bohlin Camera, 9 cms, diam,
E 527 —Metallurgical Microscope,

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1
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THE HILGER X-RAY CRYSTALLOGRAPH

Fhe ustruments commonly aronped logether wnder the generie title of Xiray
Speelrographs may e conveniontly divided info fivo growps accoriing to their funcltions ;
those primarily infendol Jor the analysis af radialivng, and empdaying a known criystal
or ofker grating lallice ; those primarily concerned with the study of erystal sivuctire
el ernpdoying a kraun tjpe of monochromatic vadiation.  The lalier fipe e disfinguish
by the term Crystallograph.

ALA N HHOEN @ N | il
L LN

Fig, Ea11, ¥ 248

This instrument is ko designed that it meets the needa of chiemists, metallurgiste,
geologists and others Who desire the analysis of cevstalline structure in o purntively
short periads of timo and with the smallest amount of unfamiliae technigue,  This is
made possible by employing the Irill{‘:f}llﬂ due ta Seeman and Bohlin H} having the
slit, speolinen to be examined rmcj the photographic film all disposed on the cirenm-
ference of the are of a civele.  With this areangement o * fooussing action " takes
place from all points of the specimeon, Ui diminishing the time of exposure required,

By designing the instrament specifically for uso with our Shearer Noray Tube
(see Hilger Publication No. 188, X-ruy Tubes and other Acoessories ') ‘we are
able to moke provision for its rapitl and precise alimmment, while o tube of
thik sort will produce monochromatio [Humination when fitted with & metal
window suitable for the anticathode in use. A portion of the ecireular camera
is cut awiy to form n recess fitting the end of the Shearor Xeroy tube,  One wall of
the recess is radial and carries, besides the lead slit jaws, threo projoecting studs that,
In conjunetion with o fourth provided with o serew adjustment and loek-nut, serve
Lo Jetate acourately the Xoray tube window,

“IH'| H”l jq"l‘l.\' 18 fxed so th, ita m'[gu l:‘l.lil'llf‘![i'll_iﬂ with 1![4‘; I'il'l:!lilllfl'.'.l'l.".l'lt‘!l' af the

ontuera while the other is adjustable, A€ o distanes of 1:78 oms. from the slit thore
18 a removible, interchangesble spocimen holder, consisting of n glass block so shiaped

ADAM HILGER, Lul.,, 98 Kings Road, Camden Rond, London, N.W.1
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af its face iz coneave and of u radius cum&puudh'lg to the ** foonssing radina ' of
| mh, The photogeaphio film (17:8 x 2:6 omw) is wrapped ronnd  the
mfotence of the camera and seoured by o linged cover,

An dmportant featire of the istrament bs o seale that s printed on to the
stnlle This hus been so enleulatod that when the instrument is used with
e fltared radiation from gopper anticathode the seale divisions reprosent

] A wheris dy,, - the alm:rlng between geometrieally like plancs,
i 1w the order of the spectruim.
Ium mhmFNtMn1n of the erystallograms is rendered comparatively simple.

A complete illustratod deseription will ba sont post fres on application,
‘E 411, Hilger X-ruy Crystallograph,
B 412, Extra Specimen Holder for Metallic Strips.

t'}'nr ﬁiﬂtm Neray Tube and other acevssories switadle for wae with this instrivment
e Hilyor Pullication Ne. 135, Far platographic film sec F 2561, page 8 of Hilger
Picitication No. 138, fram each sheet of which r‘lﬁ:'rrn pivess of the coreeel wize, 175 x 2.5
g, can b cul.)

SRR

%ﬂf!ﬂ.—shﬂrﬁr X-ray Tube zpecially fitted with nickel foil window for use with

THE X-RAY METALLURGICAL CRYSTALLOGRAPH

m-m: N-RAY EXAMINATION OF THE EFFECTS OF HEAT AND MECHANICAL
TREATMENT ON METALS,

H lmi-lltlulmn\t- yields information with rospect to grain gize, erystal orfentation,

vain, ofe,, in metals and allovs,  Such informution has formerly been

m}&h {hntlmmﬁﬂl:at emploving the Lauag mothod, but the presont instriment,
iﬁﬁ a type naed by V. Reglee (Zeit, f. P.ﬁqmﬂ, 71,871, 1831 s very much
THTh |."!1'. ' to e aaad more direet in the informition whiieh it wives on the above
b {Elm diffraction patterns being obtained directly from the surlpee of the
' thm ik o necessity for cubting thin sections, o process during which the
i '_ higﬂntﬂtum of thie materinl is Hable to got distorted.

u?»uhnllngmph et copie with specimons of any forn, from wires and foils to

B 449, X-Ray Metallurgical {'r‘r]fﬂ‘i-ll]]ﬂﬂ'l‘ﬂ.“i'h « mnplﬂ-; ns dese ﬂiu‘ﬂ

T {7} i v

'E 463, Sector Dise with Single Aperture.This dise is g0 areanged
that nny one qumimnt of the film can be exposed L.

BAB. ﬂl.'llllrm' Dise with Double Aperture. —'I'lids diso nllows the op-
posite quadrants of the film to be exposed ab any time

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W 1



X-Ray Spectrographs

PROFESSOR LABY'S X-RAY SPECTROGRAPH

FOR WAVELENGTH MEASUREMENTS IN THE X-RAY REGILON WHICH CAN
BE INVESTIGATED TN AITR

This instrument is intended for the aceurate determination of wavelengths by
interpolation from ancepted standard lines, 1t is suitable for the identification and
determination of the chnracteristic emissions of elements and thus for X-rny spectrum
analysis,

The X-ray beam, suitably defined by two slits, falle on the suefuce of the standard
i"l"*'n-"rFfII-] which is in uniform ungular cscillntion over the seleoted rangn, The bhoams
reflected from the crystal at the appropriate angles are received on a grhn’rnwnlphin
filin.  In order that the Brage focussing condition may be satisfied, the filn is bent
mto the pre of a eirele whose contre colneides with the axis of oscillation of the
erystal and on whose ciroumferenco the first shit, aoting as sourenr of X-rayvs, lies,
The photographic film is protected from seattored rudiation by a rofating lead
sereen placed immediately in front of the film holder, and geared to the oscillating
mechunism so ns to travel with double the angular velooity of tle crystal, A narrow
Bpertire is provided in the sereen so gs to allow the beam lu-]r-.r-ti'l.'q'-lj; reflooted at Lhe
erystal surfuce nccording to Brage's Law to fall on the film, The wavslengths of
unknown lines are dotermined by interpalation from neeurately known standard lines
registered on the same filin ander the same eonditions.

Flg. K 23D,

ADAM HILGER, Ltd,, 98 Kings Road, Camden Road, London, N.W.1



X-Ray Specirographs E i3

The spectrograph is mounted on a tripod stand provided with levelling sorews
and supporting o horizontal plate earrying the erystal oscillating meohnnism and
the remainder of the apparatus, ‘The motor & sindle carries o cardiold cam whicl
imparts a uniform gscillation to the orystal lzah%t- nnd moving sereen by means of o
lever und o set of permanently meshed gonrs,  Suitable cams are supplicd to give
oseillating motions of about 4%, 10% or 15, The table and screen are mounted on
ball bearings.

The slit syatem is mounted on a carrier which can be moved in o direetion
wrpendicular to Ehio |'lIH‘_jI'?Jll'l"H'|H tho slits, Thoe drst slit My alne b rotated about o
Lnri?.uulul axis. Both are of the symmetrical opening type with gold jaws reinforeed
with lead and are monnted at o distanes of 15 cma. from the axis of rotation of the
oryetal. The movements controlling their widths are graduated in thousandths of
an inch.

Cirenlor seales determine the positions of the film holder, the erystal table and the
lend soreen.  Phe orystal mount, whivh has thick lead wings, is secured down 1o a
slide on the table, across which it can be moved by an adjusting screw worling against
springd. A shmilar movement is fitted for tilting the mount.

The moving lead sereen, 10:-5 oms. long, 0:1 om, thick, with central aperture (02
emis, wide, i earricd on o frame which fitg over n ring round the erystal table. Ita
Pu,ujLiuu 4 pend from the geale [‘Ih[_;t‘il'l.‘r_'-ll o this i‘illg.

The film lolder i in the form of a quadrant of a cirele 15 eme, in rading and is
mounited concentrically with the erystal table, As the first slit is also 15 cma, distant
from the eentre of oscillation of fhe crystal the Bragg focus condition is fulfilled
along the length of the film holder, The front of the Eﬁ'u halder i in the form of o
hinged frame which clamps the film against the cylindrical surface, The complete
filny holdere is wttached to itn mount by four millod hended bolts, The mount is
permanently attached to a ring fitting round the outside of the larger seule on which
1ts position is read, :

The exposure necessary depends on the following factors @ (a) Houree emiployed ;
() Winvelength it is deaived to record 3 (0) Tho ceystol usoed § (d) “The angitlar divery-
eree of the beam.  VFor wavelengths not longer than 2 A reflected {rom rock-salt or
ealeite crvstals with gouod reflecting surfaces not less than 13 cm. wide, und uging a
beam sufficiently divergent o fill the erystal, exposures of nbout une hour ghonld ho
adequate, For spoctrum analysis with very amall quantities longer exposures are
required,  The exposure also inerenses vapidly with wavelength beyond 2 A.

With i good crystal and o slit width of 0017 the peeurney has been found to
be 4 0001 A (in the rogion 03=146A) when using the method of interpolation
from standard lines in the vicinity,

Although primarily intended for Xeray speetrogeaphic work the instrument can
be used for powder oryatal analysis by removing the lead sereen and erystal mount,
It can be recommentded foe such wirk only when }I|L_'h avenracy irrespective of time
of exposure is required, for owing to the long air path in the instrument (30 ems.),
very long oxposures would e required,

E 330,—Professor Laby's X-ray Spectrograph, complete as described sbove.

For use with the above spectrograph a double erystal holder can be supplied,
By menns of thiz acoessory fwo erystuls may be used at onee with differont angles o
incidence,  The angular displucenent s <hown on an engeaved are,

E 416.—Double Crystal Holder for vse with Lahy X-ray Spectrograph.

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W. 1



X-Ray Spectrographs

DR. MULLER'S IMPROVED X-RAY SPECTROGRAPHS

FOR PHYSICAL, CHEMICAL, METALLURGICAL, CRYSTALLOGRAPHIC AND
RADIOGRAPHIC LABORATORIES, AND FOR THE LEMERAL
STUDY OF X-RAYS

Puelly illusteted deseriptive booklet post froe.on application—Hilgor Publication No, 58 ;

Dr. Miller's X.ray spectrograph was the first complete apparatis to bo put on
tho morkoet whioh wis capable of undertaking most of the better kiowis photographie
methods of Xeray erystalligraphy and spectrography,

The latest siodel is capable of being used for nny of tho principal methods of
A-ruy speet r::grn!lh;g.- and -:r:.'ﬁ!-nlhngw_l{nh}' in whiech plmtuﬁmphiu recording is made
e of and in addition enn be cmployed ax an optical orystal goniomoter,

It s suitablo for X.ray gpectroseapic work in that region of wa velengths wheee
alr abgorption is not high.

The number of moving parts i kept to & minimum so that. asa conseguence, the
mstroment has considerabile mechanical rigidity despite its moderate welght and size,

In designing it due regarid has boen paid ta the pociliar reguiroments of an
instrutment to be used with X-ray apparatus, both as regards constroctional dedails
and mitovials, Recourse to kinemntion preingiples of design ensures (e interehnngoe-
ability of aecessory Tartd in m gimple and aconrate manner. nvoiding the necessity of
frequent adjustments.  The sxtensive nse of stainless stee] overeamos tendencies to
eorrosion of important seales and cireles: in the highly active atmosphere in the
immediate neighbourhood of X-ray appuratus; a matter which does not alwayvs
reanive Uhe atbention it deseeves,

GENERAL DESCRIPTION OF CGONSTRUGTION

The instroment is made in two forms whose miin éonstrustionnl detadls are
clopely similur, since the varations consist ehiely of wdditions to the simpler model,
The simpler model hins no goniomoter, telescope, collimator, or the specinl canora
and plateholder that necessarily aceompnny these,

Both fnstraments are built up (ree ig, E4da) on o rectangular box-shaped
casting comtalving o powerful eloskwork mator, and atanding upon levelling serows
{16) wlhiese ebonite tops minimise the ehances of shook, should the appuratius become
charged in use.  The motor, which is wound with the Key (15), enn bo started ad
stopped by means of a brake of which the ehonite chise (24) is the handle. A sib.
slantin ninmll (L) & provided foe fitting either a support for aecessories or an
aptical eallimator,

The moin triangular esotion by (1) upom which the plateholders, sl ayuteins,

oo, drn supported, s mounted npon w casting (12), o ¥-sha pesd extension (7) of which
provides twa of the theee kinematicn) points of support for the cireular cnmoerns

A stainless stedl divided civele (2) 1% monnted upon u hollow apindle of standard
internal taper, pussing throngh bearings in the casting (12), This civele is divided
evoery degree and ean b fead by means of o vernder to ten minnles {10°) of nre,

The axis of the divided cirelo oneries o Jover with o roller (26), which is held by
un ndjustable spival spring in contaet with nay ane of nseries of eams which may be
maunted on the motor spindle (27). In the cese of the Goniometer Model cont Iitgns
rotation of the goniometer and apeoimen are abtained by means of a genr train con.
misting of uw pade of bevel wheels, and worm and worm wheel which can be disconnectod
at will by moving o bracket along a alile,

Tho various accessory parts which it on this main bage will be found in the
following description of the two instruments,

ADAM HILGER, Lud.,, 98 Kings Road, Camden Road, London, N,W.1
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nes Muller's X=ray Gonlometer Spectrageaph, arrmnged for X-roy Spocirographiy.

Accesgories ineluded in De. Miller's Tmproved N-ray Spectrograph Catalogue
Numbor H<03

For X=ray Spectrography, when tho instrument ig usnally set up ns shown i
Fig. T 404n, the following parts are provided, A slit system mounted with gcrew
adjustment for position,  The width i set by meuns of feelor gougen, and the hedght
can be exposed in theoe sepurnte portions with the aid of dinphragme supplied, The
ervstal mount (3) fits the hollow, tapered, eentre of the cicle (2) by means of a
standard taper spindie to which it 18 attached with sorew wdjustments,  ‘The plate
holder takes plates 43° < 3%, anil can be set ot nny desired position on the main bar (1)
It has a movable soreen in front, which is used in conjunetion with the slit disphragms
when comparison spectes are roqguired.  There are also gnigo plintess, pang, aod o sleal
puler for setting the relative postions of the slity, the crystal, and the plate.

For the X-ray Crystallography of Powders. —A nest of threo ciroulue cameras
ig 1_|r'||‘.'it|t'lf. which 'I_||_"]"|||i| s ilie seleetion of o rading of eurvature suitable to Lhe problem

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1
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X-Ray Spectrographs

of the moment.  This triple camera is located by a " hole-slot-plane " type of fitting,
anel is paed in conjunction with the same slit system ns the above, A pin mount for
the powder nnd o mount for wires and fibres are also supphed on atanidard
taper fittings corresponding with the centre of the circle. A rod and clamp with a
little platform to which such acoessory apparatus as thermometors, cleoteic heators,
ete., ean bo seenred is provided, sod fits the elump (13) on the side of the body.

E 403, Dr, Millor’s Improved X-ray Spectrograph with all accessories necessary
for the Speetrographic and Powder Crystallographic methods as deseribed above.
Complete in well-made mahogany case with lock and koy.

Accessories ineluded in Dr. Miiller's Improved Xeray Goniometer Speotrograph,
Catalogue Number B 404 ;

All the Hlll_‘l.;i,l'ﬂ‘t‘lll-i lisled above i= included in this instrument lugt‘:tht‘!' with the
fullowing,

For taking Lawe Photographs. —An X-ray collimator with a series of drilled
plugs whereby the size of the X-ray pencil can be regnlated. A plateholder, taking
plates 417 = 317, ftting a monnt with kinematical locating devieed. A stainless steel
twa-eirele goniometer, This last is the most important of the accessory purts of the
K 4d,  Toas very carefully designed to obtain the greatest possible aecuraey for its
size, lvery part is mado of stainless stosl,  The éireles nve engraved to each degree,
and can Lo read by verniers to 10° (1), In the standard goniometer supplied there
is a range of motion of 1207 in two directions at vight angles to one another, Another
gonfometer having o maximum range of 157 can be supplied if desived. The accuracy
of the gotiometers is such that no groater departure of the orvstal mount from o
hixed point than £0:1 mm. is permitted,

Faor sefting up the Cryvstal and for use as & Crysial Gonfometer. The two.
irele goniometer above is used, and o specinl telescope in s mount having precise but
simple adjustments is used in conjunction with a simple optical eollimator.  The tele-
seope mount, like the platehalder mounte, slides on the main teiangalar bar, 1t hasoo
raising and lowering motion and serow movements for rotating the telescope in two
Jrlﬂ]]:‘!iﬂ over small angles,  The telescope hins an auxiliary lens whose usge converts
bt oa low=power microscope,  The collimator is attached to n rod and clamped to
the muin body of the instrament. It is furnished with o Wobsky signnl and Av. lamp,
A simple tangent serew slow motion on the goniometer spindle gives fine adjnstment
of the ervatal position about a vertieal axis.

For Revolving Crystal Photographs the crystal can be mounted on the gonio-
meter and slowly revolved by a worm and bevel gear train st in motion by the clock-
work motor, The pattern can be recarded, i dosired, on o lat plate nsing the 41" < 31"
platehiolder mentioned above, or on a film held in o eylindrical oamera, A large
double cylindrical camera is provided so that the user has the choice of two radii.

E 404, Dr, Miiller's Improved Goniometer X-ray Spectrograph with all accessories
necessary for the methods of X-ray spectrography and ervstallography and for use
as an optical crystal goniometer as deseribed above with 607 goniometer only.
Complote in two well-made mabognny eases with locks and Keys,

E 444, Dr. Miiller's Improved Goniometer X-ray Spectrograph. As nbove, but

with 15° goniometer only.
E 435.—Extra 15" Goniometer for E 404 above.

The foregoing deseriptions are only brief summarios of the important points of
this unique instrument, Complete detailz will be found in Hilger Publication No. 58.

ADAM HILGER, Ltd., 98 Kings Road, Camden Road, London, N.W.1
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Afjas afbe LTe Livipied

| N

g, T 4041
B, MUMeE's X-roy Godlometer Spectiograpt with Telescope nnd Optleal Colllmator for sotfing up ceystnls
Inmed 1 186 Clenlwimetar 1 435,

VACUUM BOX FOR MULLER X-RAY SPECTROGRAPH

In the investigation of organic substances, such os woollen fibres, or othor
miateriale com :l'i:—.!in;__{ ]i;_f]H. ftonis "”I.'*"~ the amount of seattering of :‘:--IH-"'. i |r_'| the gases
of the rl.l.n|||:-||:r‘|u-|r' becomes eomparable with that fram the materinl itsell and henee
greatly reduces contrast In the X-ray photograph, Tt is desivable in such cases to
aliminate the seattering and a metal box which ean be ovacunied has heen designed
to take the 15404 Milkler Xoray Gonlometer Spootrograph, The box i provided with
an aluminium window, similar to that of the Shearer tube, and can be placed quite
olose to the Iatter.

E 387 —Vacuum Box for Milller X-ray Goniometer Speotrograph.



X-Ray Tubes and Accessories

EQUIPMENT FOR THE PRODUCTION OF X-RAYS

SUITABLE FOR USE WITH DR, MULLER'S X-RAY
CGONIOMETER SPECTROGRAI'H, ETO,
Including

All«Metnl X<Ray Tubos, Shearer X-Roay Tubes, Fumps,

Photugraphic Muterinls, Trunsformers, and Sundeies

can be supplicd, and are fully described in Hilger Puabli-

cation, Na, 138, X-Ray Tubes and other accessories,”
which will be sent post free on appllcation,

CATALOGUE NUMBERS OF INSTRUMENTS OF SERIES E
WHICH ARE NOT FULLY DESCRIBED IN
THIS CATALOGUE E
E 464, The Finch Flectron Diffraction Apparatus,
E 464.—The Finch Electron Diffraction Camera for Giases,
E 486 —Extra Specimen Holder Section for Gases for 1 46d.5.
E 467 —Extra Specimen Holder Section for Thin Filins for E 464.5.

* 1

(The above are mude by the Cambridge Instroment Company, London and
Cambridge ; they are fully deseribed in Hilger Publication No. 210).

E 607, One pair of Hinges for use with two necessory bars K 451,

E 613, Extra Long Accessory Bar.

E 514, Adaptor for holding two Accessory Bars at right angles.

E 524, —Holiday Plate Moving Cam. A device for the rapid photography of fine

detail in absorption spectra,  Full particalars on request.

J H Ir_” (] IH";Fll
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(JULY 1937 EDITION)

Catalogue Numbers :—We recommend our customers
to make use of the Catalogue Numbers when making
enquiries or sending orders, They will be found
particularly useful when cabling,

Prices :—Prices are nett for delivery at our Works,
and packing is extra. Where no price is given and
the catalogne number is followed by * the apparatus
in question will be the subject of a special quotation.
All prices are subject to confirmation upon accept-
ance of order.

We shall be very pleased at any time to quote
prices, including packing and delivery f.o.b. London,
or delivery to any foreign port or railway station.

Cheques should be crossed :—* Midland Bank, Ltd.”

Page Index:—This refers to the catalogue of the
date indicated. Earlier or later editions may wvary

slightly in their paging.

YOLTAGE. Important. When ordering any appar-
atus that is to be connected to the electric mains
please include full information as to voltage, frequency,
ete.
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TERMS OF BUSINESS
Cush with order, or good London reforences.
Credit acoounts are payable duricg the month following date of delivery,

Forwes Oroues should be accompanied by a romittance, or credit with an English Bank or
first-cluss Firm, who 'H‘I!Tnmﬂn presentation of invoios, This condition does not apply in the case of
officlal erders from recog Colleges snd Scieatific Institutions.
The prices are for not oash at our Works, and in no case subjoct to discount,

INSURANCE —5:¢ Itelow

CONDITIONS DE FOURNITURE
Palement aveo la commande, ou bounes références i Londres.

Les commandes de l'iﬂlﬂi&t doivent etre accompagnées de leur montant on eréditées sur una
bandquo anglsise ou une maison de premier ondre, gqui paiera sur présantation de la facture. Cefis condi-
tion ne¢ s'applique pas aux commandes officielles des Universités ou organismes scientifiques reconnus,

Las prix a'entendent nots & nos nusines, of ne sont en auoun cas sustoptibles deo remiso.

LIEFERUNCSBEDINCUNGEN
Die Preise verstehen sich gegen Kasse ; andernialls sind Prime-Referenzen in London sufzogeben,

Bestellungen aus dem Auslande ist dor entsprechende 'E-':-utrng beizufiigen oder bel einer
engliscben Bank ktive Firma ersten Ranges sicher zu stellen, wobes zdﬂmfﬁh Prisentation
der Faktura: zu erf bat, Diese Bestimmung crstreckt sioh jedoch nicht tainstitute uod
EBe&trden.

Die Preise golton fiir Kasse ohne jeglichen Abzug.

INLAND ORDERS

wlﬂt care is exercised in packing, which is charged at cost price, and
ummnn.sm , cannot hold themselves responsible for injuries, which should be claimed
for from the carrier. Cases should always be examined on arrlval In the presence of the carman
for any external signs of damage and his recognition of any such damage obtained.
Inland cases returnéd carriage paid sod in good condition within fourtecn days will be credited

in full,

INSURANCE IN TRANSIT

 Unless we reosive specific instructions 1o the contrary we wmally insure sxport consignments
agalnst * all rieks including breakoge of glass, orystal and the like,” The cost of this insurance varies
[rom fifteen shillings to twonty abillings pee £100 according to the distance.
A



No Claims under our Insurance Policy can be entertained unless we are furnished with the
Certificate mentioned below.

If, on opening the case, sny part of the apparatus is found to be damaged, o Cortifiente of the
oxtent of the dTmu,gn should bo ull‘:minnd from Lloyd's Agent in the eity of arrival., Should there be
any difficulty in mmmunimﬂnﬁ{:]th Lioyd's Agent, s Certificate should be obtained from s responsible
third party, This Certificate should be sent to ADAM HILGER, Lan,, with a covering letter.

ASSURANCE CONTRE LES RISQUES DE TRANSPORT

Sauf entente prénlable, ke expdditions sont assurdes par nos 2oins contre tous risquea, ¥ compris
16 bris de vorre, cristal, ete. La prime d'sssursnoe est variable eatre 155, Od, et £1 poor £100, suivant
la distance.,

Tl ne sera tenu compte d'aucune reclamation mon accompagéne du Certificat mentionne
cl-dessous.

Tn ons de crese oonstatée s Pouverture dos eaisses, it inoombe au destinatalre de provogeer upe
axpartise en g'ndressant n Uagent scorédité do Lloyd's on, & défaut, & une tieroe poreonne nompétente,
Le rapport de ot agent constatant |'importance de la enese, accompagnéd d'nne lettre da destinataire.
doit etre adresst o ln Maison ADAM HILGER, Lrp.

TRANSPORTVERSICHERUNG

Mangels besonderer sbwelchender Amweisungon versichorn wir gewihnlich alle Sendungon nach
dem  Aunslandes ?r_-g:-u “ ulle Gofahron elnsokiliesslioh Bruch von Glag, Kristall, u. dgl.”" Die Gebiihren
fiar diesio Versicherang betragen 18 bis 20 shillings per £100, je naoh der Entfernung.

Reklamationen unter unserer Versicherungspolice konnen nicht anerkannt werden mangels
der unten erwahnten Bescheinigung.

Falls bei Otfnung der Packkiste irgand oin Teil des Apparates sich als beschildigt erwedst, so st
eine Bescheinigung iiber die Grosse des Scheders von dem Lloyidsohen Vertreter der botreffenden Stact
zu erwirken. Sollte kein soloher YVortrotor suginglich sein, so ist die erforderliche Beschuinigung von
einer dritten veraptwortlichen Person puszustellen, Diese Bescheinlgung ist dann der Firma ADAM
HITGER, Lrp., nebst eincm Bepleitschreiben zuznstellen,

ADAM HILGER, LTD,,

WORKS, LABORATORIES AND SHOWROOMS
98 KINGS ROAD, CAMDEN ROAD, LONDON, N.W.I
Telephone No. ! GULIIver G426 Telegraphic Addecis? Splericidy, "Phone, London
{Chrrged ax bwe wordd ondy)
FRINTED IM GREAT BRITAIN
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PRICE ALTERATIONS AND ADDITIONS

fncorpordteng oud amending (hi prices on Shecls Nos, 1 and L

All prices are subject to confirmation on receipt of order
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