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SECTION B.
ECHELON DIFFRACTION GRATINGS.

BIBLIDGRAPHY —Michelson Echelon Diffraction Grating.
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Blythswood and Marchant Phil. Mag., 49, 384 (1300).
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Galitzin : Aead. Sei. 8¢ Petershourg, Bull. (5), 23, 67 (1905).

Janicki ; Ann. d. Phyeik. (19), 1, 36 (1906 ).

Hull ; Hoy. Noe, Proc., A, 78, 80 (1906).

Hull; Astrophys. Jouwr., 25, 1 (1907).

Galitein ; Acad. Sci. 8¢ Petersbowrg, Bull., &, 159 (1907 ),

Galitein ; Acad. Sci. S¢ Petersbonrg, Bull,, & 213 (1907).

Gmelin; Phys. Zeitzchr., 9, 212,

Stansfield ; Neature, 77, 198, and 223 ; 78, 8 (1908).

Nagacka and Asmano; Tokyd Sigaku- Buturigakkwai Kizi, 2nd Ser., Vol. 4, p. 21 (1908);
and (2), 5, 2 (190%9).

SIZES OF ECHELON DIFFRACTION GRATINGS USUALLY SUPPLIED.

S ber Price. Numibser Price.

of Plates £ 5 d of Plates £ a d
1 : . i3 0 O ag 42 10 0
11 ; o 14 10 0 Lt | i 45 0 0
12 T : ig 10 O a5 48 0 0
13 S 1810 O 26 51 0 0O
14 ; % 20 10 O 27 564 0 0O
15 . 23 0 0 a3 87 10 0
16 : = 25 0 0 249 1 0 0
17 ek 27 5§ 0 30 65 0 0
1= e 29 10 0 3 689 0 0
19 32 0 0 32 ¥ o 78 0 0
20 36 0 0 33 77 0 O
21 37 6 0 35 i 90 0 0O
22 40 0 0 40 T ; 120 0 0

The above prices include a suitable mount arranged for the edges of the plates to be vertical.

If the plates are required to be used with the edges horizontal instead of vertieal no extra
| | by
charge is made ; if to be used with the edges both horizontal and vertical an extra charge i= made,

varying from £1, 15z to £5.

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



Echelon Diffraction Gratings B?

The following proportions have been adopted by us after due consideration, and will be adhered to
unless special directions are given to the contrary.

Height of Plates: For a 10-plate Echelon  about 32 mm.
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For a 15-plate and all larger numbers about 40 mm.

PRICES OF HIGHER PLATES I PROPORTION.
Thickness of Plates, abouwt 10 mm. (but see below).
Width of Step, 1 mm.

Echelons of 20 plates and upwards are now made also of 15 mm, thick or of 20 mm. thick plates,
the prices being 30 per cent. higher than the above scale in the case of the former, and 60 per cent.
higher in the case of the latter; thiz inereased price including a suitable alteration of the mount to
take the increased length and weight of glass,

ECHELON DIFFRACTION GRATINGS OF QUARTZ FOR ULTRA-VIOLET WOREK.

12.plate Echelons with plates 10 mm. thick can now be supplied in Crystalline Quartz.  The
effective aperture of these Echelons i3 12 mm. wide by 17 mm. high. Price in suitable mount,
arranged for the edges of the plates to be vertieal ... £24 0 0

It 12 necessary fo wse polorized light with the above Juartz Echelons owing to the doulble refraction, The
:.in"__ferJl-H-n.lfr 15 then in EUEFY AR -wlri'uhl fo thaai i:.f' the Hlass Kehelons.

VARIOUS MODES OF ARRANGEMENT OF THE ECHELON APPARATUS.

In the use of the Echelon Spectroseope an auxiliary analysizs of the light is required for the
purpose of isolating the partienlar radiation under observation.

[n the case of a spectrum consisting of a few isolated lines, a prism and condensing lens in front
af the slit are suthicient, coloured 'illl.'lf_"ﬁ.‘i of the souree 1u,!i!|g thrown on the slit.  In the case of Bpectra
where a more powerful analysis is necessary, any of the following three arrangements can be adopted.

FIRST ARRANGEMENT.
{For prices, see pp. B4 to B1.)

I = #
Iy I H s s - b -
P T o c - o
ps ]

b
[
[ Fig. B 1.
L - R -

i PLAN OF FIRST METHOD OF ARRANGING ECHELON APPARATUS.

Thiz 1= illustrated in diagram in Fig. B 1. It consistz of the Echelon Speetroseope with shit S,
collimator C, Echelon B, and Telescope T; and an auxiliary Spectroscope, by means of which a

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



Echelon Diffraction Gratings B:

spectrum of the light source under examination is thrown on the slit of the Fehelon Bpectroscope, any
desired ling heing thus isolated.

Any spectroscope can be used for this preliminary analysis, but the Hilger Wavelength Spectro-
meter (se p. B 7), as shown in the plan in Fig. B 1, is by far the most suitable, as it affords means of
passing gradually through the spectram without altering the position of the collimator.

Such an arrangement is shown in Figs. B 4 and B 6, in the case of Eehelon Spectroscopes 1 and 8

respectively,
SECOMD ARRANGEMENT.
{ For prices, see pp. B4 to BT.)
/ ..;r__._.;-___:;-___:.;: == : : l [1 [ i i
Vi r 5 g c ; e e S T
W
i
=y
Fig. B 2.
S PLAN OF SECOND METHOD OF ARRANGING ECHELON APPARATUS.

The only difference between this (Fig. B 2) and the first arrangement is that the slit of the Echelon
Spectroscope, and the edges of the plates of the Echelon itself, are both horizontal. Thuos instead
of ouly one line a large portion of the spectrum ecan be examined at once, each line being separately
subjected to the analysis of the Echelon. In the Echelon Spectroscopes Nos. 1, 2, 3, and 4 on pp. B4
to B 7, an equivalent result is obtained by placing in front of the slit of the Echelon Speetroscope
a prism of special shape. The edges of the Echelon then remain vertical (its resolution being in a
horizontal plane), while the prisio spectrom is dispersed in a vertical sense.

THIRD ARRANGEMENT.
{J'ﬂr prrices, see pp. B8 and B 9.)

| -}

FIE .-F"I':-.IAP Lf ': TE - {."I-.'n.l:-.:rE

PLAN OF THIRD METHOD OF ARRANGING ECHELON APPARATUS T

In this ease (Fig. B 3) the auxiliary analysis of the light is obtained by a constant deviation

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



Echelon Diffraction Gratings Bi

prism, large enough to take the whole beam of light from the Echelon, being placed in the position
shown in the fignre. Thus the light is subjected first to the analysis of the Echelon, and then to
that of the constant deviation prism. The edges of the Fehelon are horizontal, and the slit of the
Echelon Spectroscope has adjustment in two directions at right angles, consisting, in fact, of two
slits superposed with the two pairs of jaws ax nearly as possible in one plane.

This arrangement has the advantage over the second method (which it resembles in effect), that
the light has to pass through only two object glasses, with the result that there is less loss of light.

This arrangement is shown in Fig. B 9, in No. 8 size.

For very complex spectra of sufficient intensity a ruled diffraction grating may be employed for
the anxiliary dispersion in place of the constant deviation prism P in Fig. B 3.

ECHELON SPECTROSCOPES FOR USE IN ARRANGEMENT 1.
[ S P B2 and B3.)

The four following Echelon Spectroscopes can be supplied suitable for No. 2 Arrangement at an
extra price of £4, 10s. by placing a prism of special form in front of the slit. The prism spectrum, as
seen in the eyepiece, is dispersed in a vertical direction, while the resolution of the Echelon remains
in a horizontal direction,

The smaller sizes of Echelon can be adapted to almost any Spectroscope, but owing to the
peculiarity of the Fehelon, that it is always used at direct vision, special forms of Spectroscopes

Fig. B 4.

become more convenient.  ‘These special Spectroscopes are supplied in four different sizes, suitable for
varions sizes of Echelon.

No. 1 is snitable for from 10 to 14 plates 10 mm. thick.

No. 2 is suitable for from 15 to 20 plates 10 mm. thick.

No, 3 is suitable for from 21 to 33 plates 10 mm. thick: or from 20 to 22 plates 15 mm. thick,

No. 4 15 smitable for from 34 plates to 40 piuteﬁ 10 mm. thick ; or from 23 plates to 33 plates
15 mm. thick ; or from 20 plates to 25 plates 20 mm. thick.

Echelon Spectroscope No. 1 (as shown, together with FEehelon and an auxiliary Spectroscope
i position, in Fig. B 4), with slit, collimator, and telescope, means of rotating Echelon and rackwork

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



Echelon Diffraction Gratings B;

for the same, and Ligh and low power eyepieces. The slit has non-corrosive jaws, and screw for
adjusting width of aperture, with divided drumhead. The object glasses are of 1} inch clear aperture,
and 11! inches foeal length. The whole mounted on strong iron tripod.  The price does not include
the wavelength spectrometer shown, for which see p. BT.

xi"T'F.. — Sinpee the !.,-yjm-“-“h':_rﬂ_ H_r' f-'.-':.;. B1 a.!x_llv__ the Jf{"r.":nr .,r.a_r' thiz No. 1 Echealon .L;.]lﬁl'“'l'he!"ﬁ‘l'”‘. Ticg fueny
improved, the collimator and telescope being supporfed by dovnlde supports, this arvangemerd areatly
adding to the rigidity.  The wavelength spectrometer has also been greatly improved.

P'rice g ... £16 10 0
8lit arranged with rod mlh nuilmi |][“‘|.1| to actuate it from 1I!m L]ﬂ enl.

Price, extra ... : . b i 210 0
If supplied with wavelength spectrometer (se¢ p. B 7), rod for passing through

gpectrum, extra ! s i ‘s 110 0O

Echelon Speetroscope No. 2 (Fig. B 5), suitable for 15 to 20 plates. 'The object glasses are
1§ inch clear aperture, and 14} inches focal length. "This stand has means of moving the Echelon
out of the field without taking it off the instrument. T'wo eyepieces are supplied.

Price 2 ; . £35 0 0
Slit arranged mlh rod mlh mlllui head to actuate it fmm T.]LE: eve end.

Price, extra . : - 215 0
If supplied u|1,|1 l.uue]q_uglh uiu,umrncter {see p. H 7) rod fr_-r passing throngh

gpectruin, extra : a - £ 115 0

Fig. B b,

Echelon Spectroscope No. 3 (as shown, together with Echelon and an anxiliary Spectroscope
in !pu.«itivn.u1 in |"1i;_; B &), with 2 inech diameter :l]l-li'ﬂ “|n--|."x of 22 inches foeal length. The eollimator
has a high quality slit, with fine steel sevew and large divided drumhead. Two eyepieces are supplied.
There is a rotating movement by rackwork for the Echelon, and means of moving it out of the field

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



Echelon Diffraction Gratings B

without taking it off the instrument. On strong tripod stand, with three levelling serews. The price

does not include the wavelength spectrometer shown, for which see p. B 7.

Nore.—Sinee the preparation of Fig. B 3, the frame of the No. 3 Echelon Speetroseope has been remodelled.
The wavelength spectrometer has also been greatly tmproved,

Fig. B 6.

Price 5 ; : : f £53 10 0
Slit arranged with rod with milled head to actuate the slit from the eye end.
Price, extra it 3 - 2 0 0

If supplied with wavelength spectrometer, rod for passing through spectrum,

extra ;i ek . 2 00

Echelon Spectroscope No. 4 is built upon a cast-iron frame similar in character to that of the
No. 3 size. The telescope and collimator have 2 inch diameter object glasses of 22 inches focal lemgth.
The collimator has a high quality slit, with fine steel serew and large divided drumhead. Two
eyepieces are supplied. There is a rotating movement by rackwork for the Echelon, and means
of moving it out of the field without taking it off the instrument. There are three levelling serews,

Price % + : ... £6410 0
Rod with milled head to actuate the slit from the eye end.
Price, extra s - ’ 4, 8 0 0

If supplied with wavelength spectrometer, rod to eve end for passing through
spectrom, extra a1 e 2 5 0

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

For wse as auwviliary Spectroscope with the above Fehelon Spectrascopes.  Fig. B 7.

| '_'i' of | =

' ol — ) | = _ : Sl -
Fig. B Y.
With prism of refractive index 165 for D ... - - £26 0 0
1 L e v : o 2715 0

Both the above instruments are aceurately calibrated to read in wavelengths direct thronghout
the visible spectrum.

For full deseription, gee Section D * Wavelength Spectrometers,” p. D 3.

COMBINATION OF ECHELON AND AUXILIARY SPECTROSCOPE,
for Arrangement 1 and 2.

{(The prices below are for No. 1 arrangement ; for conversion to No. 2 arrangement by special
prism, add £4, 105, See p. B3.)

We can supply Echelon Spectroscopes Nos, 1 to 4 above mounted in eombination with the wave-
length spectrometer above on one substantial cast-iron base, at the following prices.

No. 1 size, Price (not including Echelon) ... i £50 0 0
No. 2 sizge, Price " " , 63 10 0
No. 3 size, as shown in Fig. B 8, Price ,, i g4 10 0
No. 4 size, Price - - 105 10 0

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



Echelon Diffraction Gratings B:

The above pricos include the wavelength gpectrometer (Fig. B 7), with prism of 1'65 refractive
index for D, mounted on the long base which carries the Echelon Spectroscope instead of on the usual

Fig. B &,

tl.']'|‘m¢||:| rods for .'u"lu.'l.iin;_r the slit of the Echelon !"':pc:-l_m:-'u'upe and for 1‘m.-t-'[1|i_j 1|JhH|;_r]L thie spectrim
{tl]l.‘ﬁhi." rods anrg not .~'~||u'|.'r|| in |:||v: I'L;_-_rtlre', :mli ﬂu_' .-]il. |;1j|]illultnr, tt‘]l,,'.":‘ulrc, ete,, ns n:lv;:u'ri}-wl n ﬂlu
corresponding No. of Echelon Spectroscope (pp. B 4 to B 6),

Price of any of the above with prism of 1°74 refractive index for D, extra v £2 156 0

THIRD ARRANGEMENT OF ECHELON APPARATUS.

(See p. B3.)

Fig

ki

B®.

No. 1 suitable for from 10 to 12 plates 10 mm. thick (Fig. B 9).

Price i . £37 10 0
No. 2 suitable for from 13 to 20 plates 10 mm. thick.
Price - ; : 5 : ... 68 D 0

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



Echelon Diffraction Gratings B!

No. 3 suitable for from 21 to 33 plates 10 mm. thick (Fig. 10); or from 20 to 22
plates 15 mm. thick. The price does not include the micrometer eyepiece shown in the

figure,
Price .. £147 10 0
No. 4 suitable for from 34 to 40 plates 10 mm. thick; or from 23 to 33 plates
15 mm. thick; or from 20 to 25 plates 20 mm. thick. Similar to No. 3, but suitably
modified to take the larger echelons.
167 0 0

Price

Fig. B 10,

The above prices include the whole arrangement (as shown for No. 1 size in Fig. B 9 and for
No. 3 size in Fig. B 10) with constant deviation prism and wavelength calibrations.  All adjustments
are accessible from the eve end of the apparatus. The prism in size 1 is of 1'74 refractive index for I,
and in sizes 2, 3, and 4 of 165 refractive index for D. The wavelength ealibration in sizes 3 and
4 is accurate to within 1 Angstrom unit.

The No. 1 size is also suitable for the Lommer Plate and Fabry and Perot Etalon described in
Heetion (), “Spectroseopic Apparatus for High Resolving Power,” it being identical with the modified
wavelength spectrometer therein deseribed.

Note.—In Fig. B 10 the Echelon is shown with its edges vertical, but as deseribed on p. B 3, for the
thivd arvangement the edges of the Echelon ave horizontal. It will be noted that the No. 3 and No. 4
sizes can be used as in arvangement No. 1 by vemoval of the prism, and change of the position of the
teleseope.  The mecessibility of the various adjustments is, howeever, arranged for the Thivd Arrangement.

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



Echelon Diffraction Gratings B 10

VARIOUS ACCESSORIES FOR USE WITH ECHELON APPARATUS.

Camera with enlarging lens combination for any of the above Echelon Spectrozeopes can be
supplied enlarging either twice or three times.

Price, inelnding adaptation i e B3 10 0

Aceurate micrometer eyepiece with zero adjustment in a divection perpendicular to that of
the movement of the micrometer, and adapter for low-power eyepiece interchangeable with that for

the usual eyepiece supplied.

Price ... : = ... £6 12 6

Vacuum Tube for Experimental Work.

Fig. B 11,

The tube id, as will be seen from the sketeh lfl"]'g. B 1), of the end on type, It is 3.-.||||.I||i|_-:1 with
a tap, and the light is concentrated into a line foeus by a sphero-cylindrieal condenser, of which the
spherical portion fits accurately the eup at the end of the vacaum tube, which is grourd and polished
to fit it

Price of tube, with glass condenser e .. £2156 B

Price, with quartz condenser (necessary for ultra-violet work, but not of extra
serviee with the Echelon) ... 415 6

ADAM HILGER, Ltd., 75a Camden Road, London, N.W.
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LUMMER-GEHRCKE PARALLEL PLATES.

BIBLIOGRAPHY —Lummer-Gehrcke Plate.

Dewtack. Phys. Gesell, Verh., 5, 85 (1901).

Prenss, Akad. Wiss. Berlin, Site. Ber., page 11 (1902),
Devtach, Phys. Gesell,, Verh., 4 (14), 337 (1902),

Aunn, d. Pﬁ_uﬂ'ﬁ'. (4), f00, 457 fl:m;ﬂ-?:.

Phys, Tech, Reichsonstalt Wiss, Abf. 4, 63 (1904).
Deutsch. Phys. Gesell, Verh., 7 (13), 236 (1905).
Prevss, Akad, Wiz, Rerlin, Site. Ber., 50, 1037 (1905,
Dentsch. Phys. Gesell., Verh. &, (12), 209 (1906).

Ann. d. Physik. (4), 20, 269 (1906).

Phoysik. Zeitsche., 7 (24), 905 (1906).

Dewtsch, Phys. Gesell,, Verh,, 9 (4), 84 (1907),

Ann. . Physik. (4), 23, T4 (1907 ),

Deutsch. Phys. Gesell,, Verh., &, 19, 529 (1907).

= o 14, 10, 357 (1908).
) a 10, 12, 423 (1908).
" 11, 6, 141 (1909).

Note.—Unless otherwise specified in ordering, Lummer-Gehrcke Parallel Plates will always be
supplied with a prism cemented on, the prism being of the kind indicated in Fig. B 12, whereby the
eombination becomes a “ direct vision ” one.

R N eV AVAVAVAVAVAVAVAVAVAVAVAE
|

Fig. B 12

A

SIZES OF LUMMER-GEHRCKE PARALLEL PLATES USUALLY SUPPLIED.

Approximate Price, in suitable
Length. Width. Thickness, tesolving mount (s Fig. B 13,
Power. for Mo, 1 size),
(@) 130 mm. 15 mm. 44 mm. 200,000 £9 10 0

The above size, which ean nsually be delivered from stock, is strongly recommended, except in the
cases where an even higher resolving power is essential. It will be noted that the resolving power of
this size (a) is already very great.

ADAM HILGER, Ltd., 75a Camden Road, London, N.W.
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Echelon Diffraction Gratings Bz
Approximate Price, in suitable
Length. Width. Thickness, esol ving mount (se« Fig. B 13,
Power, for No. 1 size).
(&) 130 mm. 25 mm. 10 mm. 200, (W) £11 0 0
{g) 200 mm. 30 mm. 10 mm. 327,000 24 0 0
(d) 300 mm. 20 mm. 10 mmn. 510,000 39 0 0

We can also supply Lummer-Gehrcke Parallel Plates, of sige (a), in quartz, for work in
the ultra-violet

N3 16 MELTING 6&2

Fig. B 13.

Price in mount (Fig. B 13) o s £19 0 0

These can be used in front of a quartz spectrograph on the mount deseribed
below (Fig. B 14), which is then supplied with a quartz-rocksalt triple or
quartz-fluorspar double achromatie lens at an extra charge of 510 0

As .:f|.:.gur-;._,|‘ir,p,r.:}.-rr mpithees a hetter achromatic eombinalion than qnlelrf.‘.‘-rn-'}mm't, the Sormer will always be
supplied whenever flusrspar of suitable quality iz oblainable,

SPECTROSCOPES, ETC.. FOR USE WITH LUMMER-GEHRCKE
PARALLEL PLATES.

For sizes (a), (b), and (¢} above, the No. 1 Modified Hilger Wavelength Spectrometer shown in
Fig. B 9 and deseribed in Section 0, “Spectroscopic Apparatus for High Resolving Power,” iz suit-
able, As so used, the Lummer-Gehrcke Plate lies almost horizontal and thus diffracts the light
in a vertical plane,

The ordinary prism spectrum is seen in the eyepieee, the bright lines being readily identified by
the wavelength drum ; and the Lummer-Gehreke Plate on being introduced effects the resolution of
each ray into its minute structure in a vertical sense.

I'rice for size (o) and (&) ’ia ; . £35 5 0
i Sl : ... 3710 0O
This instrament can also be supplied suitable for size (), P'rice 39 10 0O

but the necessary extension makes the spectrometer somewhat unwieldy fur ordinary spectroscopie
work, though without other detriment to its efficiency.

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



Echelon Diffraction Gratings rEt 13

MOUNT TO TAKE THE ABOVE LUMMER-GEHRCKE PARALLEL PLATES IN FRONT
OF AN ORDINARY SPECTROSCOPE.

This mount (Fig. B 14) i made to snit the Lummer-Gehreke Parallel Plates described above.
The Lummer-Gehreke Parallel Plate (as in Fig. B 14) stands in its monnt on a brass plate which

Fig. B 14.

is eapable of slight rotation about a vertical axis by means of a milled head screw. This, together with
i ri::Ll['l]}' aceessible |13w]ii[|g SCTEW, ]II‘I:J‘i‘i']'ll-‘- the necessary ‘l'l."luﬂ'h“EHL

The rays from the souree of light should be up!rnrxh:mml}' collimated by a condensing  lens.
They then traverse the Lummer-Gehrcke Parallel Plate, and an image of the resulting diffraction
pattern is formed by an achromatic lens.  This image consists, of course, of a number of ﬁulmrillllmﬁﬂll
images produced by the varions monochromatic radiations emanating from the source.

The spectroscope to be used in conjunction with this arrangement is then placed in train with the
above apparatus so that the diffraction images fall on the slit. The jaws of the slit should be set
vertical ; and the Lli:-:i]ﬂ]'ﬁ.ii):l of the spectroscope will then gi\'ﬂ the necessary -‘."['-]mr!llti'a"ll of the over-
lapping diffraction images. X

The apparatus is mounted on a substantial cast-iron tripod, with three levelling screws, and iz
suitable for uge with any ordinary spectroseope.

Price for size (a) or (b) . &£11156 0
Price for size (¢) 3 A ; 12156 0
Price for size (d) ... i . 14 10 0

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



Echelon Diffraction Gratings B 14

Besides its use with the Lummer-Gehrcke Parallel Plate, this piece of apparatus can also be
employed with a Fabry and Perot Etalon. (See Section O, “Spectroscopic  Apparatus for High
Resolving Power.”)

USEFUL ACCESSORIES FOR THE DEMONSTRATION OF THE ZEEMAN EFFECT BY
MEANS OF THE LUMMER-GEHRCKE PARALLEL PLATE.

Small electro-magnet on raising and lowering stand, pole pieces adjustable from contact to 1”

e

(124 mm.) apart ; suitable for demonstrating the Zeeman effect with these Lummer-Gehreke Parallel
Plates. The current required is about 3 amperes when using an ordinary vacuum tube as the source
of ight.  The lines are separated with these plates into triplets, ete.

Price £5 10 O

Shutter eyepiece with bright pointer and double image prism for Zeeman effect observations
with the Lummer-Gehrcke Parallel Plate. By means of the shutter eyepiece the line under observation
can be isolated, and the double image prism being turned into position, the components of the rays
polarised in vertical and horizontal planes can then be observed side by side simultaneously.

T'he surfaces of the double image prism are protected by glass plates.

Price £6 10 O

NoTE.—This Section, with its letterpress and illustrations, s separately entered at Stationers’ Hall, and any one infringing

the copyright by unauthorised use of illustrations, letterpress, or extracts from the same, will be proceeded against.
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TERMS.—Cash with order, or good London references.
Poreign Orders should be accompanied by a remittance, or
credit with an English Bank or First Class Firm, who will pay
- on_presentation of invoice. This condition does not apply
in the case of official orders from recognised Colleges and
Scientific Institutions.
The prices are for net cash, and in no case. subject to
discount.
charged at cost price, and Messrs Apam HiLGeR, LTD., cannot
hold themselves responsible for injuries, which should be claimed
for from the carrier. Cases should always be examined on
arrival in presence of the carman for any external signs of
damage, and his recognition of any such damage obtained.
Cases returned carriage paid and in good condition will
be credited at two-thirds,
Cheques to be crossed ‘! London County and Westminster
Bank."

Marck 19171

ADAM HILGER, LTD,
75a Camden Road,
LONDON, N.W.

Telegraphic Address: “ SPHERICITY, LONDON."
Telephone Number : * 1687 NORTH.”
Telegraphic Cable Code: WESTERN UNION,



'C’T'
ADAM HILGER, Ltd.

75a Camden Road,

Telegraphic Address:

“ SPHERICITY, LONDON.", LONDON, N.W.

Telephone, Number: “ 1687 NORTH."”
Telegraphic Cable Code: WESTERN UNION.

INakers of all kinds of bigh-class

Oprticar. Work,

INCLUDING

Plane Parallel Glass for
interference Work
Test Planes
High Quality Prisms
All Work invoiving the Production
b of Accurately Flat Surfaces.

Frant & Edward Murray, Printers o S0, the King,

$and 11 Youwng Stree!, Bdinburgh,




