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| To Our Customers

Ordering—In ordering give catalogue numberand name.
State to whom the goods are to be charged: if to a
‘carporation-or school, use regular order forms when-
ever possible. :

Terms—Qur térms are net cash at 30 days, and monthly
accounts are payable on the 10th of each month.

Overdue accounts are subject to sight draft.  No cash
discount is givenmn.

Customers not having a credit already established with
us will understand the 'necessity of sending. relinble
Chicago references or of enclosing remittance to cover
the amount of the purchase.

Rﬁmlﬂnﬁcaﬁ—Rﬁnﬁﬂanms should be made by bank
draft on Chicago, or by postal or express imoney order.
If local checks are sent add 15 cents to cover collectio

charges.

Prices—The prices given in this catalogue not subject
to discount.

Ina[paqtiun—ﬁll apparatus is carefully inspected ‘before
gaving The Seientific Shap, but any defect which has
escaped us will be rectified on prompt notification

PacHing—The utmost care is taken .in packing our
mstruments, but we cap assume no respopsibility for
breakage in  transit if shipments are not insured.
Qur responsibility ends with delivery of the cases in
good order to the trapsportation company;

- Exeept where specifically mentioned no charge is made

Afor boxing and cartage, on érders amounting to ten
dollats or more. ;

Shipping—In the absence of definite shipping instruc-

- tions, small orders and delicate instruments will be
forwarded by express. Parcels sent by mail are at
purchaser’s risk.

Insurance—At a préemium_ of five per cent. on the cost
of the instruments we can insuré shipments for our
customers in order that they may be indemnified in
case of loss or breakage m transit.
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Introduction

With the exception of a few of the smaller items,

the optical materials listed in this catalozue are of

our own manufacture. Qur optical works, which
are well equipped with modern machine tools, special glass
working machinery, testing devices, etc., are located in
Evanston, 1L, a suburb of Chicago, where pure air and
quiet surroundings give the best workineg conditions. Mr.
I'. G. Pease, our superintendent, is a man of wide experi-
ence in large oprical work and is a clever designer of special
mmstruments for astronomical and physical research, He is
a graduate of one of our large technical colleges, where
he specialized in physies and mathematies, and has had the
great advantage of a connection of six vears with two of
our largest research observatories, the Yerkes Observatory
at Williams Bay, and the Carnegie Solar Observatory at
Pasadena. His experience thus not only includes work on
and with some of the largest telescopes in the world, but
also the design and construction of complete abservatory
and spectroscopic egquipments.

. We are prepared to make objectives and mirrors and to
build complete astronomical telescopes of modern designs
in the largest sizes, to submit estimates on domes and
mountings, and to make all of the minor instruments such
as transits, meridian circles, spectroscopes, coelostats, ete.,
which are needed in the modern observatory. Special
physical apparatus will be made to order from sketches or
drawings or to our own designs, and we are alwavs ready
to undertake the construction of instruments of precision
for research work,

d In the following pages mirrors, specula, prisms, ete., are
listed i several grades or degrees of precision. This is
done in order that our customers may select optical parts
suitable for the experiments in progress, without being
compelled to pay the high prices necessarily charged for
work of the most extreme precision. 1t is hoped that the
paragraphs below on the accuracy required of optical sur-
faces may be of some assistance in selecting optical parts
for specific purposes.
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The Accuracy Requird of Optical Surfaces

The skilled optical crafteman recognizes no lmits to the aconracy of
the optical surfives he can make except those set by the methods ol test-
ing which are &t his command, and those due to the physical propertios of
optical glass, Giyven a homogencous glass dise so thick that dexure woulid
introdice no appreciable crror, given a eonstant temperatiure room i which
to work, given time, given skill, and given patience, there would be no in-
herent difficnlty in making an optical surfuee ol almost any specitied degree
of precision, provided methods of testing the surface to within the required
limits of error weré available. Indecd, the methods of testing now prics
ticed are so gensitive that Hexaire of the glass and distortion of the surface
due 1o focal temperature variations are among the chief bare to further
progress  These difficultics are, however, not snfficient to prevent the pro-
tduction of surfaces mecting the most exacting reguirements of the physicist
aned the astronomer.,

The degree of aceuraey required of optical surfaces has beon investi-
gated by Lord Rayleigh ("Seientific Papers,” Vol 1, n. 4360, who has shown
that, in the formation of optical images in telescopos, spectroscopes, ete, i
distortion or aberraton u# the wave front amoumime to one-guarter of o
wave-length or less dods not sensihly Impair the definition.  1n the case of
the telescopic image of a star, for example, sach an sherration snerely has
the elfect of slightly diminishing the mtensity of the central dise and
shightly inereasing the brightness of the first diffraction ring, but the resull
is not snfficient to injure the definition. It follows that any optical surfics
uséd i the [ormation of images is sensibly perfect il it fntrodoces no dis-
tortion in the wave-front amounting to more than eae-quarter wave-length
(1/172000 inch»

in the cate of a reflecting surface used at nearly perpendicular inei-
dence the permissible error is hence one=eighth wave-length € 1/344000 ineh),
for an error of thiz ampoitade, being doubled in the reflection, will produce
a: gquarter wave-length i.li'iat-'-l'linn i the wave-front, I the mireor is habity-
ally vsed at larger angles of incidence the surface aecuracy required ic less,
and dimintshes in fict with the essine of the anele of incidence, 1t owill of
course, be understood that such refinements of workmanship are only re-
guited in instruments-in swhich the finest attninahle definition is songht. and
in which the highest magnifications are used which are consistent with the
aperiore.  Errofs twice as great as those mentioned idbove are often per
missible and, in low-powered instruments, akerrntions of ‘o whole wave:
length are of no practical moment.

The securucy required of a refracting surface 18 only abont one-fourth
as great as in the case of a reflecting surface. | Suppose; for example, that
there exists on the strface of a lens o Jocal elevation one-half waive length
high, The path of the light passing through this elevation will he one-lalf
wave-length shorter o ate, and a corresponding distance longer in glass,
than the path throngh neighboriig portions of the lens.  Bul, if we assame
the refractive index of the gloss to e 1.5, the waves in the rlass will be
but two-thirds as long as in air, 20 (hat the asswmed elevation in' the sur-
face will increase the path in-glass by throcé-fourths of a wave-length. The
net incrensd in optical path duoe to the elevation is henee O -URrTer waves
fength, which measares the resulting defermation of the wave front. It
thercfore follows that the: permissible erfror i a refracling suriace 18 One-
half wave-length, or four times as great as in the case of a mirror. OF course
if the finest possible definition is not in question, comeiderably wreater errors
are allowable.

The well-known Foucavlt tost, as developed by Professor G. W,
Ritchey (Ritehey: "Modern Reflecting Teleseopes,” Chapters X1 to X IV,
15, in Akillful Bands, a sufhciently sensitive test 1o meet the requirements
stated above, und is wonderfully Dexible in its adaptiation to surfaces of virie
ous forms. We uze this method in testing plane mirrors above IR nehes
i diameter, a5 well as in testing spherical, paraboldoidal, and hyperhedoidal
mirrors and telescopic objectives. Our first quality surfiees are figured &n
that under the Foncault test they shaw perfestly anifarm illamination whon



the Hghl 18 nearly extingmshed,

Planes and parallel plates which are to be used m such mstrioments as
interferometers and echelons are often required to have &n Accuracy con
siderably grefter than that needed in telescopic work. Fortanately, however,
interference methods of testing such surfaces to the reqitired degree of pre
ciston have boen developed by Eawleigh, Lummer, and others, so that we
pow find no very seriows difficulty in making pluve sarfaces: of moderate
size which are trae to within less than one-twenticth wave-length { 1/8G00 )
imeh), or in making parallel plates of moderate thickness whose [aces are
flat and purallel {0 within the same limit of error. Indeed, the chiel trou
bles connected with sneh work: stem w0 grise from loecal changes of tém-
poratire daring polishing, and from flexure of the glass, COwing to the
latter ¢ause the labor of making planes and parallel plates merexses cuor
mously when their thickness 15 decreased below certain fimits.  All of our
parallel plates and all of our planes below 18 inches in diameter are tested
by dnterfercnee methods, and atrangements are contemplated which will en-
ble us to stmmilarly test planes up 1o the largest sizes

Test Planes
These circnlar test pliyes are made for the purpose of testing the accu-
racy of other opticsl surfaces by the nterference method, They are pol-
ishicd on Loth sides, and one side 18 figured to an accuracy of one-twentieth
waye-length CL/RSOD00 ineh) in the Grade A, or to oncAontl wave-length
{ 174300060 inch) dn Grade B, except at the extzeme gdges

Fig. 1 D 140

To test an optical sarface, such as that of a prism, it 1% placed under
the ground gliss diffusing sereen of the testing device, Pig. | (D 1400, in
such a position that the surface to he testod dies hormo tatly. The lest
plane i then laid face downa upon the surface, and the interierence binds
which show in the light of the sodium burner in the wedge-shaped air film
bebween the two siurfaces aré exanined, 1f thede bands are steaight and
cquidistant, as shown in Fig, 2, the surface is optically far,  IF the bands
are cnived; as shown i Fig: 3, the sorface is not pericetly plane. Singe the
difference in the path of the hght in the air Glm between the two adjacent
bants is enec-half wave-length (FE6000 inch), it follows (hat, when the in-
cidence is nearly normal, a curvature in one of the bands agounting to one-
Gfth the distance between the centres of two bands ndicates an error
of onc-tenth wave-length (1430000 inch) in the opiical aurface; andl £0
plainky do the bands shows that an error ol 1his magnitude can hatdly es-
cape the n* st casual ohservanon. The appearance of the curved bapede e
ghown in ik 3 where, apice the curvature amounts 1o o whale band, the
error of 1o lower surface s seen to he one-half wave-length { L8000 inch),



Fig. 2 Fig, 3

Che two sarfaces mast be quite oléan when putl together, and it s best
to lightly wipe each with the valim of (he hand, stherwise particles of dust
or hnt may hold the surfaces so far apart that the bands will be too nae-
vow 1o be readily seen. T the surfaces are cloan, the bands van s made
of almost any dezired width by lightly pressing dawn Brst on one ooint and
then on another of 1he edge of the fes] |.-|.'1|:r I the lower-surfuce 13 sonsi-
bly. convex or concave, the fringes may thus be made to assunie a cirenlar
form, as shown in Fig 4; the niwmber of wave-lengths érror in Hatneses of
the surface from centre to cdge is then given by half the nutaher of the
circular fringes. proviled the dncidence is nearly perpendienlar.  Dipping
the hewd so as 1o merense the angle of incidence of the Ell:.'l'.L wihte v reaches
the CYCS, Causrs (he I-F:I'!.'_l_'*:' Lo move towards thaeky parts of the nir Al
the

JIL;II-i'l:'. 1 -.'|||'|;||||_:{ tho |1-.||: CALECE The circilar |'r]|!5,;.,;::. L) COTETR T, &8 -

jace |;"-"||'=|.' Tested is 410w Lo ]:l.'; CONYC A g :i'1.1 |'a|||u_|'~.¢!_1.' ;i:] thie fn=e of T

convex snrfnce In genernl, a motion of the fringes toward their cenlre
of curvature, as shown by the arrow 1n Fig. 3 indicate coneavity

Fig. 4

The ;IIII.'tJl‘,"I"L'|I1‘:¢ [est 3z -soeh @n u?-.'-i'-.'l'firllulfl. echstbive one  that eare
muast be token to avoid tnegualities of temperatyre which might distort hoth
the test plane-and the surface to be teated, An instructive CxXperiment niay
be made by letting the finger:-tips rest for'a few moments on the UHEr SNT-
ince of the test plane; it will be found that the heat froin the ingers witl
distort the test plane &0 as 1o cause a marked carvature of the honds. Tt
takes but half 3 minate to thue temporarily throw 5 24einch Test plane a
hall wave-length out of truth,



Fig. 5 Fig. 6 D 141

I testing sarfaces by the interference method, we uge ecither the appa-
ratue (D 1405 shown in Fig. 1, or that shown in Fig. 6 (1 141), each ot
whicl inciudés a conveniently arranged sodiun: burner, a ground ghass dhai~
fusing sereen, and a movable grooved block so shaped as to hold 60° or 9
prisms in position for testing. Fig 5 shows a sectional view of the apparatus
(1 140) with a prismt and test plane in position, The appuratus shown m
Figs: | and 3 is used for ordinary tests; that shown in Fig, 6 is used when il
is tocessary 1o make the test with parallel light at normal incidence

Test Planes, Grade A

D 102-110

These test planes are cirenlar, are policlied on both sides, ond one side
is figored to an accurpcy of ane-twenticth wavelcngth (1/SE00E inchy), ex-
cept at the extreme edpges
D 102, Test Plane, Grade A, 2 inches in diamerer, true o one

twentieth wave-length (1860000 anch), oo onaean $10.00
g e Ty R AR I T e e e R 15,00
D 14, Same, 3 inches....... Lt L i o R S LG A A T 20,00
D 10N Bame, 334 3ehes . 0 v o ey e e s d s e e g e 25.00
D 106, Same, dinches. .0 iiiiane e e g s 30,00
D 108, Same 5 inchies.i iia... 47.00
Th 1000 SEIE O I0CHEE S | ve o= iiaw e v w bt riassmkaking 6:5.00

Test Planes, Grade B

D 122-136

- Thesge test planes sre civenlar, are polished ou both =ides, and one side
18- fizured to an accuracy of r‘.uut-l-:-n'.h -.'.':!.".e-h-lu_-,th (17430000 nch ),
D 122, Test Plane, Grade B, 2. inches in dinmeter, true o one-

et waive-length (1430000 fmch) oo oviioiin i $ 7.00
D123 Samt, 208 MeheN s s e s et s b b e e 10,00
D124, Same, 5 nches, A 13.00

B B T L S e s e e 16,50
D 126; Bame A inehes. . oeeuieavassrsnnragasraiisrseranaensons 20,00
D 128 Sam:.5mrhu....-,--.....--...... WA AR L RSy O 31.00
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D 130. Same, 6 inches...o..ooi... 44.00
IJ_l:‘]ll. SR, F tnches. i s e e B e 60.00
3 R AR T T T s T Fah O B 93,00
R A0 Bavaes Ddeltel U R = \ 130.00
D 134. Same, 10 inches el A e S e Lo e 170,00
D 135, 1L TN B T T e e e M e S e o 220,00
e T e ey 275.00

Testing Stands for Interference Tests

These stands are vsed with tess planes in testing the accuracy of optical
surfaces by the interference method deseribed an aLge . Stand D 140 =
used for ordinary tests; D 141 is used when it is necessary to sccure perpern-
dicular incidence, as in determining the exact curvature of suriaces which
are almost flst. Each stand is supplicd with 3 sodivm burner of spirit lamp,
A ground glass diffusing screen, and a support for prigms, while T0 141 has in
addition a 7-Inch convex lens for securing parallel illuminstion,

D 140. Testing Stand, simple form, for interference tests, with go-
divm burner, diffusing screen, and prism support.. ... §10.00
D 141. Same, arranged for tests at perpendiculir inculence, with
convex lens seven inches in diameter for securing par-
T e P iy A i o A e 20,00

Plane Mirrors, Grade A

For Siderostats, Heliostatls, etc.

These circular inicrors ar¢ made of glass which is homogeneous and free
from strpin, The thickoness is usually about one-sixth or oue-seventh the
diameter of the dise, They ure polished and silvered on bath sides. All
sizes up to 18 inches are tested by the interferénce method and figured on
one side to an accuracy of one-eighth wave-length (17344000 jneh) except =t
the extreme edges, The larger sizes are tested by Foucault's method. with
the aid of a spherical concave mirror, and fgured so as to show perfectly
uniform illumination when the light is nearly extinguizhed. The Foucault
1est 15 made with the mirror in a vertical position, supported by a bad

around the edge.
[T [T

D 150175

C

150. Plane Mirror, Grade A, | inch in diameter, polished und
silvercd on hoth sides, with one side figured 1o an ae-

caracy of onc-cighth wave-length (1/344000 inch)...$ 4.00
S Bame IR dnehEs . o e e TR 5.00
D152, Same, 2 inches.....i.. A ghe g e e Ll S RS D Ry 6.50
D 153, Same, 204 IneHeS. . ov s seneens e e 9.00
e Y e e e e 12.00
Lk T e e e e 15.00
D 156. Same, 4 inches. . o LR S e skl A D N 18.00
R R AR . G s 28.00
B o T A s et b o e e 40.00
D 161 Same, 7 inches. ... 0o liiii, e e 55.00
D 10E Same B inches .. . oo e b Caleiass 85.00
| e e NS =] 120.00
2 e e e e e L e e 160,00
D 165. Same, Il inches.. ............. B e W nw S e h A e 1 11 ()
i L P T T S e e 250,00
e Ly A e e I A 475.00

D 168, Same, 1R inches .. ... .. B N el le TN Foab b 750.00



D 169, Plane Mirror. Grade A, 20 nulu.-.. fRgured by the Founeaull

P e e i, ol A el i A e e T o A l.ﬂﬂ-ﬂ.m
3 R Gy R I Ly o Ry 1,600.00
D171 Bame, 3 inchés. .o oesaies o b e e A
S T e L S s 4.400.00
B e TR e e Sy it TR L0, o 5,700.00
o [ S T T o e s e e L M L ER R S R S X 21 L
D 175, Eame. W inches .. ve w i e 16,000.00

I"ricex on larger gizes uf- (O Te'1 r-.E" in rlnmu ter will he quated on re-
quest,

Plane Mirrors, Grade B
[T )

D 190-208

These cirenlar mirrors are fn every way similar (o the mirrors of Grade
A except in the aceuracy of hgunng. Thcy are polished and silvered on both
sidez, tested by the interference method, and figured to an accuracy of one-
fourth wave-length (14172000 itich), - except al the extreme edpes.
D 190. Plane Mirror, Grade B, | inch in diameter, polished and
silvered on hoth mdec with ope side (xured to an pce

m.m/y of one-fourth wave-length (1172000 ineh), ... g 3.00
D 151. S v eyl L e e Y S S e S G T 4.00
D 192, Sam:...nuhr*-......;... R R T R L 5.00
e B T s R PR SOt e 7.00
BCANS:  Sanfin kSR s e e L b e e N A A 9.50
D 195 BSame, 314 inches.. .. ... e e A LR 12.00
L R o 1T i e 15.00
L e e L U Ul S P L 24.00
D200, Safee B Iehet . e e P iy 34.00
N N T D o o U i Erp o o o gy o T AR 47.00
b R e Nt 70,00
D 263, Same, 9 inches. .. .. e e Iy R e M Rl a e e L 100,00
3 ohe i MR ET TR L T P R L e pi e p et b i e P e et 135.00
A T Tl T L P e S 170.00
DR B b e oS s e e e 21500
e R R e L I B e o i e e e 400.00
B B N, I8 IBehBR e e e e e T T TR o by

Plane Mirrors, Grade C

D 220-234

These circular mirrors are made of good glass, are polished and silversd
ony one siide, and are [igured tooan aceuracy of one wave-length  (1/43000
imch ).

I} 220, Plane Mirror, Grade C, 1 inch in diameter, polished and

silvercd om one side, and fgured to an accuracy of

nnew.ne[enmhilr’#&[!l.'ﬂ]lnrh}..”“............“.. 8 250
D 221, SBame, 114 inches. i iiviieas ; 3.00
D 222 Enm:.l"lmhﬂ-___...,,..____.__........._._,,_._._.._., 4,00
) % e o TR ] P D TP e S i e S S e e Rl e 5.50
R R TN =i 5% wn e e a5 e e T T e 803 7.50
N T T A e e R . [ Mol 9.50
L e e e e e S e 12.00
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the concave fromt strface s polished amd stlvered.

Same; 5 inches, ... .., 18,50
Same, 6 inches, ... ennen... . 27.00
Same, 7 inches, .l Pl I e L o i 318.00
Same, 8 inches...... - iy e e e 55,00
S, O inches . oL i e 80.00
same, 1) tches. . ... .. e Sl H s Sl A 110.00

Spherical Concave Mirrors, Grade A
For the “*Schlieren Method,” etc.

D 260-268

These mirrors are of circular form, are 'grovnd flat on the back, and

‘They are hgured urder

the Foucault test so a8 to give uniform illumination when the light is nearly

cirt off.

D 260,

Fhese are sinular to

The focal léngths given below sre approximate only
Spherical Concave Mirror, Grade A, 2 inches in diameter,

12 inches focal length. ... .. A L R S R § 5.00
Same; 24 inches, 15-inch foous. . .ol s sty 7.00
Same. 3 inches, 18- inch Focus.. oo v iy cie o o0 9.50
same, 4 inches, 24.3nch focus. . ... .. B e 15.00
Bame, 5 incken: Mnch SO0 c o il L e i, 24.00
Same, 6 inches, 30:mch fOEUS. .. i it 34.00
same, 8 inches, 48-3nch focus. .., . Ch 70.00
Same, 10 inches, 6linch focus. o ... ; : 135.00
Same, 12 inches, 72-inch foecus,....., A e P e 215.00

D 270-—-2rT

the cofcave mirrors of Grade A, but see dess care-

iy fgured

D 270

D 271,
D 272.
D 273.
D 274,
¥ 275,
D 276,
D 277.

Spherical Concave Micror, Grade B, 2 inches in diameter,

{2 inches focal length.. ... S e e veee B 400
Same, 214 dnches, 15dneh fO0mS .. v verrr 1o asnsas . 5.50
Same. 3 inehes, 18-mch Tocus, . ., . irdomier ! 7.50
Same, 4 inches, 24in¢h form=.. ..., .. . o 12.00
Same, > anches, Hinch focus.. ..o v . . 18.50
Same, 6 inches, 36-inch focus. . cove v vis 27.00
Same, B inches, 48-inch forus._ . ... v 55.00
Same, 10 inches, 6-inch focus. ., o TR T v 110.00

Silver on Glass Specula, Flats, and Hyperboloids, for Re=
flecting Teloscopes.

Paraboloidal Mirrors, Grade A

D 300-317

Lhese mirrors are: for use as specula in Newtonmian and Cassegrainian

telescapes,

Digonal flat mirrors for Newtonian tolescopes are listed sepa



rately below; prices of hyperboloidal mirrors for Cossegrins will be given
on application,

The parabolotdal mirrors bi Grade A are made of glass which 15 homo-
geneows and free from - sirnin. They are polished and silvered on bath - sides,
and are tested by the Founcault methodd with the aid of a plane mirrar of
the same siee, and bgured to show & pecfectly untform iHommation when
the light s pearly extinguished.  This method of testing ensures a perfec-
tiom of figure and a freedom from zenal errors not otherwise attamahle
The thickness of the mirrors 15 about one-sixth or oné-geventh of the diam-
etor, and all teats are made with the mirror in a vertical position, and sup-
parted by a band around its edge. The focal lengths miven helow are
approxiumate only. When an eéxact fogal length, or a very different focal
length, 15 specified. an extra charge 15 made.

D 300. Paraboloidal Mirror, Grade A, 6 inches in dinmeter, 5 foet

forgl 1ength o vorvevens v R M O e e S e L SRS LT
D -a0]. Eamt.rllu'lu-u.{a-lt e S R R T e e e o R 55.00
D 302, Same, B inches, 1'5!"" LB (T R R s 75.00
303, Same, o inchoes, HBL5-Ft, FOCTIR. o rev e sosassnaiessssss 100.00
D 304. Same, 10 inches, r'l:1 focus, 150,00
Ly 305. 5&“1!1 i inches, 715-1t, I R R 200.00
D 305 Same; 12 inches, Boft, f00UE. .10 ons s re tsarree s 250.00
D307, Same, 157 inches 10-01. (0018, 1t u et ol o i e e ebsns s 375.00
D308 Bame 18 dnches, YI-ft. foens: oo oo i 650.00
Iy 303, Same, ) inches, 121t foensi. oveioeraionn ... 1,000.00
D310 Same, 24 inchés, MG fovas.. i oiibo i yiisvs s dains 1,600.00
D 311. Same, 3 inches; 16-f¢ foeus., ..., . Cadn e e eaibe O
D 312, Same, 36 nches, 3900 00tS . iy i rmssne s ssnn s 4.400.00
D-313. Bame, 40 inches, 21-ft. focus. . .. .o oo ouin e s S0 DE
D314 Same, 48 inches. 24-0t. 0005, o0 vt arsassiessisbetens 900000
D315, ‘Bame, &0 inches, 29-01. focue.,..... B St A N ST { 11 7 1
D316 Bame, 72 Inches, At Sout8 . cril it e ivrtorrdinesites s, 2500000
[2:317. Same, 84 inches. 40-t, focus.. . ... iee. JB.000.00

Prices of other =izes up to ten feet in |'ihL:I|ath' '-'-.1” 1-: guoted on re-
NEEREY

Diagonal Plane, Grade A

For Newtonian Telescopes

=

i

b RN AR
LY

D 325342

Thege plunes-are tested for Matpess by the 'rut-;:rl'ur-.-m'n:' method, are flg-
ured to within an error of one-elghth wave-length, and after silvering are
tried out i connection. with the mirrors for which they AT e,

D 325. Diagonal Plane, Grade A, for 6-inch pafahnhuﬁnt mirror.,, § 800

D E;n‘ﬂ:,fur.fmfhnnrml' R e T s e P 9.00
I e S P 9.50
p e SR LT A RTINS 10,00
3 v Ry TR T o LT 8 e o v RS 15.00
D 330. Same, for H-inch mirror, .. ... ... 20,00
D -331. Bame; for 12-inch L e R e B g R G D 25.00
D 332. Same, for 15-inch mirror, .00 .. P re T T TL,  r r J7.00
D 333, E-II:H'. T b T e e R e R 60,00
bR Ll L D o L T RN TR T T Y R e 00.00
B335 Samie Tor SAanch mUIT 0T, o vy v v ey e e 140.00
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D330 SEmE [Or J0- 0ok MRl . v evns cnss sswose dnassanssyssh 250.00
5830 BRI T S B O . i s dndt s na s et sien e 400.00
D 338. Same, [or 40.dnch mirror. .. ... P S e ), T, = N e S500.00
D339, Bame for 4B-inch miirer. . ool o st e HENESES 700.00
D 30, Same for 60-4nch MmO v e vaer s sansesiasidessiass 100000
b S 3 R T T T T R TE e | U S S N SO 1, 500.00
D 342. Same, for 84-inch mirror......... S R L g E'IJIDEFDI.‘.I-

Paraboloidal Mirrors, Grade B

D 350358

These are precizely similar to the Grade A mirrors except that they
are not polished or silvered on the back, and arve not figured to the saine
hlﬂh degree of precision. They are snitable for use in Newtonian telescopes
in cases where the finest possible definition is not needed, or where the nec-
casarily Bigh expense of a Grnde A mirror eannot he borne.

D 350, Paraboloidal Mirror, Grade B, 6 inches in diameter, § feet

focal length ...... B TV S A R e e B H eee 83500
D 351. Enmc.?m-:.hcmﬁtf fﬂ:ux-r ....... 48.00
D 352. Eamt,Emcha.s Glg-It, focas. .. .. 65.00
D351 SBame 9 mches GV dt focts (0 s e s e, 85.00
D 354, Bame, 1) inches, 7510 Tocus.... .. A T T T L g L 130.00
D355, Same 12 inches, Bt Focts. . oo inerinrssanrressninsnns i 215.00

QNN R
D3&60-365

Diagonal Planes, Grade B, for use with Grade B paraboloidal mirrors,
figured to an accuracy of one- ff.mrth wave-length.
D 360, Diagonal Plane, Grade B, for 6-inch paraboloidal mirror % 6.75

D 3561, Same, for 7-inch nﬁrrnr..,*.. ...... e e S e 7.50
D 362. Same, for S-inch mirror....covrue..s N e 5.00
3 R T T VT | S A B PR L St 8.50
R L g [ T L ] e e 12.50
D 368 Sarne, Tor 12ttt IO, . o v rs v vssmmerenerersnmnssees 20,00

Resilvering Mirrors

Cher plane, sphericial, and paraboloidal mirrors are silvered when sent
out, and with care the film should last for o year or more even if polished
once or twice a week with wash leather and a trace of rouge. 1nstructions
for resilvering by our potach process will be sent on request; we consider
it best for the owner to do this work himself, Where time will not permit
thig, we can resilver mirrors at the prices given below, These prices ieclude
boxing and ':1:’“"'.“!'\ of the mirrors on board cars at Chicago.



Kby wine op 1o 3 Behes ooy domim vl e e T e 100
& ynches .o it Lt S8 oy AT TR L e B T i i B, e o L e 1.2§
R T e s g o e o B T T 0 e L e e R L B LEﬂ
T 10 o R o, RSP et 1.75
7 inches .o, T R O N Tt T e e 2.25
L T e e e AN B PO ETL A G R e P - 2.50
R R e e = L el L s e L 2.75
i inches ... e e T A T A e el
R S L I S el i e i T -t B AR 3.50
T T | T R L e Ry e D R e K B SSR S T S R e A e 4.00
O o e i i E o e o e T g o o e s T . 5.50
§ T [T N AT e N T 1 g e M A L ot R e 7.00
G Rl = L ML L A e e e e Tt b e T S e e T TR s e 8,50
e T e S S A e TR S e (e L oot il S R 12.00
R T T RO T W Ml R | 450 s g I e S i e, | 18,00
R e T e e g e e T L - 28 00

D 400-412

Monnted m eell, for astromomibcal elescopes, spectrossopes ete, O
rected either for visaal or |;-||.||I|'r'r.,r1'.1]1||1'q: werrk
D 400. Achromatic Objeclive, Grade A, 1 wmich clear aperture, in

o | R g R AT e P N Ly [ttt ol gy Mgyt d ATE 6.00
D 461, Same, 114 inches, , . : e e et i T30

D 402, Same, 155 inches e Frr N 9.00
T T L T Y POl S il B S T 11.00
R SEme, 2, INChEE. 1. . enanas st rienr s sbp e Wl 15.00
D 405. Bame, 24 inches,, ... .. e kg o LU X 21.00
D 406, Same, 2% inches. ., .. .00 .. e e e T L e 28.00
TR T T T P R P o s s i 36.00
£ Eﬂm:,ﬂ 'H.Lflu.--. T e e e e ey e T it 2 - #E.ﬂu
400. Same, 375 incles. . : R e L g Sy AR 68.00
T | o S TR e L s B T P 95,00
R AT T T e A U e et =N : 130,00
S EINER, L e e e e SR A E 175.00
T A e L e e 225.00
Same, & inches o . sty P 1 200,00
. Same 014 inehes o, e T K e o | I E TS gl R 375.00
e i L R e e e e ae A E e 4 kA 475.00
D 417. Same, £ inchus, . A o : 675.00
) 418, E_ﬂl"ﬂﬁ. e N L s b L Rl T Ay oy 900.00
D419 EBame, 10 inches, ... .ivvienin A L P e s W A AL et SRS
1> 420, EE-I'-HE. 11 1II‘1|.'I3|L'.-.. . e T : L iy W g : I.45ﬂ.ﬂl:l
D421, Same, 12 inches. . ... T Ay it P e W e

D 422 Bame, 13 inches.......... AT LK e bR e Vi EASGE00
D428 Bame, 14 inches. . ..o cnnn s, AR =l i
D28 Same 15 inches, . e e s

D428 Bames IR dnches. oo i s e
D426 Same 20 inches. ... onnn i,
D 42T, -Same, 24 inches. .. ..000 00 000 LI
1 e T Y | L AP A eI S g REReh b ¢ @ (21 ¢
D429, Same, 3 inches. .. .. T i . : e e e . 2400000
5430, Same 36 inches. .. .o . S T A T e .o 35,000.00
1435, - Same, 40 miches oo icue s iaiines b T T e b e e et o 5000200

wlelolwiv]wle

A A

ol it =
Sup=S6E S

oo
e
P
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Achromatic Objectives, Grade B

D 440452

Afounted in cell, Theze objectives are shmilar (o those of Grade A, ex-
cefrl that thoy are not figered to as high a deégree of precision. They are
suitnble for nze in small asironomical telexcopes for use of schools or wmi-
tetrs, m gpectroscopes of medinm power, ete

D 440. Achromatic Objective, Grade H I oineh clear apevture, in

o gl L e A e N o b it i
R R T | R e e e 6.00
D 842 Same, 155 inched, ..., ... ... ey o i s P |
B AR B T R L o e e e B.75
A R e | e o 12.00
D 445 Same, 234 inches : , 17.00
EY- 4R Bpwpes! A0E Euehpns oy s T e e prirme 22.50
I 447, Same, 23 inches; S e - . 30.00
D 448, Same, 3 inches. . .. g . e 38,00
D 449, Sh.m—e.i!ji!mhnﬁ...-.-... ; i ’ 58.00
D450 Bame, 4 inches. e veoneeorsann I : 81.00
D 451, Same, 444 inches. . TR PN SR L S e Tar o T M A L P YA R 110,00
D452, Same, 5 hehesi. oo iiion.. : ; ; 150.00

Achromatic Objectives, Grade C
D 460 - 464
Stotmted moeelly For lowspower telescopes, rewding hlrsmlu Il
D 480, Ht.‘l‘.t'ﬂt::lrat::: Uh;ﬂtwe Grade C. 1 inch cleas :-|]w1'tlm., i1
6 s ¥ b SRR R ) ) PP A i : " b

D461, Same, 174 1:1Li1l--. AT O T s L . Ei.gg
D 462, Same, 135 inches. ., i P 5.75
b AL T R T A R ] [t 7.00
D 454, Same, 2 inches 9,50

|_.l"!"-lll = omounted I'I'1

Objective Prisms

There prizms ire i obiser URLLETS .,I_'l ||]]rr'ng| iphing stellar spectm.  Fach

i cell

fme anoetted Treht Aint glass

D 500

Objective Prism, angle 1°
| e

Same, 304 inelies. ... .

Same, 4 anches. ..
Same, 415 inches. ..,
Same, ¥
Same, 5145 inches. . o0y
Same, 6 inches. ., .

same, 6517 inches, ..o,

Same, 7 inches

310 1Ly S

IHIIIII the cell of the !,q_l-q,m,r-]:-h abicctive,
supphicd with adjustoeenr for minmmdm deviption

HH . .
Lo /7 o3 mehes 2lear aperinre, 1o

el

The prisms are masde of

. § 350

45.00
60,00
73.00
103,00
130,00
170,00
210.00
250,00




D ﬁ-ﬂﬁ Eiﬂlt.,tiilll;l.nw B T et A S A e i Al i 350,00

E ] R T W R T T Rl e P S GO TP 450,00
D 511, . Same, 10 nches. . ooviei s g AT AR e R i 00,00
ey e L e T e T Al R b b R o W e A00.00
w3 T D LS T T L RO o R e SRk ] 1,000,080
B Sl4  Bame 13 incheg.). .o oiaiiis e e L e it L T ANS
D R e e T I B ) s v m kL TP 40 o T o 0 o e e . 1,600.00
= 5l LT SR R T T (P SOy S S o S e . e 195000
e 3 IR L T T IR T e e S N R (R P S 1 L
D 518 Same 20 inches. .. oo.. R e L = e e Ty 4.000.00
g x i 3 [l L R M T R St e e AT B e s e B.300.00
D 530, Objective Prism, angle 40° to 43°, § inthes clear aperture,

T o L A B I e T e e b i e P R T ieus 32000
0 S ] DRI T, (T MR T T ed ([ Rt A S 102.00
DE3s  Same 4 Hched, ho s asdisanvelaiiyy e : 135.00
EioB3% Sanns 434 mehen L L e B O TR T s e e e 170.00
v, T T L T L e e S : 225.00
VRS Bapys S04 feRer o e L e A L 290.00
D 538, Bame B AInechBs. ..ol eesaai S e 380.00
F R Baw O Ar e L L e it ey e e Y 473.00

Plane Parallel Plates

We list four grades of these plites ranging i aceuracy hrom one-twentieth ®
to oite wave-fength.  Plates of Grade B (1710 w, 1) are suitakle tor prac-
teally all interferometer work; those of Grade A (172w, 1) are intended
fgr nse in the intorferometers of Lummer and of Fabry and Peror,.  Groade
D plates (1 w. L) answer many optical purposes, while plates of Grade C
(12 w. 1) are suited to all relescopic and spectroscopic work m which the
hest definition of the image mpst be secured,  (See p. 4 on theacouricy re-
guirgd of optical savfaces ) The thickness of theése parullel plates is from
oae-eiphth to one-tenth of the diameter.  Thin plates, ind plate of specified
thickness, are supplicd nt higher prices.

Plane Parallel Plates, Grade A
1IN L] II

D 600-604

These plites are made of the best hneanuealéd optical glazs; and are
jlane and parallel to within one-twentieth waveTeagth (17860000 anclt), ex-
copt at the extreme edges.

D 600. Plane Parallel Plate, Grade A, 2 inchies in diameter, troe 10

120 wave-length (1200000 fnch) ..o coviiiiiniaipy s $20.00
D:B0L. SEme 23 anches: i o i e bt A T o 30,00
D802 Same, 3 nehes. . ioinises T s e L ) et L 40,00
D 803 Bame, 374 mches. | o i iiiiiiiiadiinnaians bras i 50,00
T e e TEs P I (I BT PR 60,00

Plane Parallel Plates, Grade B

[HTRR LTS

Dalo-616

‘Theee plates are made of the best Gne-nnnealed optical glazs, amil are
plane and parallel to within one-tenth wave-length (/430000 inch), except
it the exireme edges.
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D 610. Plane Parallel Plate, Grade B, 2 inches in ddameter, frue (o

one-lenth wave-length (1430000 ineh). . ..., el $14,00
p e i B e e TR L e e o, At e oy = O et S 20.00
DE12 Same, 3 tnches .l ev e bl gl G L e e LR 26.00
D GI3 Samm, 385 OB, oe vt aroronnnrornssssie AT 33.00
D 614, Sa.ﬂwﬂ- 1T Tt P R e SRR F Oy IS = S e 8 1 iE £0.00
DEIE Same, 5 dnches,  cniiaintin, s ey W TR e ol 62,00
Ry E R e L M g L= 88,00

Plane Parallel Plates, Grade C

[T [0

D 620~628

Theze iJLLtru are made of the best optical glass, Thev are platte to
within one-fourth wave-length (17172000 inch) excopt ol the ¢xireme edges,
and parallel to within 10 seconds of arc.

D 620. Plane Parallel Plate, Grade C, 2 inches in dinmeter, troe to

3% weave-length (17172000 dnch) .o L. i el £ 10.00
DB2l. Bamk, 204 AnCHes . ..o vvca s virinr ey s s aa Ty 14,00
B A B e A R T e ey gl o 2 18.00
D 623, Bame, 314 inches. ...\ .. ..., PP A Py v e d e e 24,00
D G285 BRot, 4  0EHER. o nnnar st s e e s o 30.00
g L R R T e L e M C Sl o 46.00
D 626. Bame, &  inches NI St e e et o L de 66,00
DG B, 70 AERER Sl e T o =1 Q0,00
DEER e W R, e e e e 140,00

D §30-62348

Tlhese plates are made of well-annealed optical ghass. They are plane
Lo wathin L i o R It"T'Il..Tﬂi dilél'm ek .:I., il pare alel 0 withi 111 2 =econds
of arc.

D 630. Plane Parallel Plate, Grade D, 2 inches in diameter, trie

to one 1.-.11.4:[r||;, h (1743000 inch) . ... T £ B.00
Dodl. Same, 208 IncHes. oovrvrenns e R 11.00
D 632, Same, 3  inches e o R A e | 15.00
D 633, Same, 334 anches, .o oo T T e B e 19,00
DB3s. Same 4 Inches. .o e, e e AT 24.00
B S T e e A A 37.00
D 636, Same, 6 inches, E e T e L T by} St 54,00
B i . R e e e 76.00
D 638. Same, 8 inches, A e T T 110.00

Right Angled Reflecting Prisms

D 650-669 D 670683




We list these prismg with both round and rectangualar fuces, and in three
grades.  All are made of fine-anmealed optical crown glass, with angles of

o, 45" and 45",

90 Reflecting Prisms, Grade A

Reflecting prisms of Grade A have faces worked to an acenricy of one-
elghth wave-length (17344000 inch), the angles ara trge to within 30 sceonds
ot arc; and the prisms are sensibly free from pyramidal crrors.

1, Square Face

D 650. Reflecting Prism, Square Faces, Grade A, ¢ ineh height

anmd edge, faces acctrire to oneceighth wave-lenpth

sy T Ty R R e S AN s e L G R, T
D551, Bame, 3716 tnch, oo i e St L S D 4.00
D 652, Same, 14 inch e e gt s o b 3.00
e L MR T TR P Y ) R R et e e S L LR e 3.00
D 654. Same, "5 inch St e e o TR g e e o 3,50
D). 655. Same, 5% inch, . .. e o A e R T L 4.00
xR T TR o e R e e et TS A e e ey S e 5,50
o i - LR T o R N N (T P R Ay 7.00
B B L A L o e e e e e e e e T M e 8.50
D688, Samie, 130 Mehiem e re s revn e e s L8 Tl 11.00
D 660. Same, |1 inches. .. .. Y Ry e i ) 15,00
D.E6L Same 13 mohes oo ool oo oi e e HELST L 19.00
T T B U FO R 24.00
R T T R R Y T e i i 1 e S [ L S 20,00
Dﬁﬁ"- Eﬂml!._'?ll i.]'ll'h'r-h i e 7P faa o (R T T Fillie 3‘?5‘9
e R TR LR L Y R R L L e P T L Tl 54.00
I} 666. Same, Jinches. . ........ R e L AL A L A e 72.00
3o AT R R | T TS L A R S s S 1718.00
‘D 668. Same. 4 inches A AT T TR P T R 214.00
8 L e T | R LR LT L S R O N T ST O PR 312.00

2. Round Face

D 670. Reflecting Prism. Round Faces, Grade A, faces &) ineh in

diameter, ncourate to one-eight wave-length (1..344000

RNy~ A TS e e T St R e s T
D 671 Same; 3% imch. .. I Sy 5 U e 8,50
R e e vy ) SO L P i 7.50
D 673 5&:.11&1!.1 inches T I et e | Rl L T 10.00
Tr-078. S 105 aneles LU Ll T el 13;50
D 675 Same, 13 inches. ..o, A R G e s e e e ! 17.50
D676 Same, 2 inches.,. .. b o T e 22.00
DA77  Same, 28 inches. ., ... T N By e et e A e S 27.00
D 678. Same, ..,F- 110 T ORI Gt e . _ 34.00
G L Rl ST i h s 40,00
D 6ED. Same, .'.-‘- fychen. . . . irein i} o - | 5 66,00
ELERL. S, 308 drrediess L e XA AT N Rk e ATRTEYS S a8.00
e L TR SR |- 1
D 683. SBame, 4V inches L~ Rt ; 285.00

"\,\“

i
D &90-709 D FI0=T31
90 PR.eflecting Prisms, Grade B

Hellecting prism of Grade B have faces worked ta an acearacy of one,
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fourth wave-length (1/172000 inch); the angles are true to within 2 minutes
of are; snd the prisms are sensibly [ree from pyramidsl errors,

1. Square Face

D 690, ReHecting Prism, Square Face, Grade B, accurete 1o one-
fourth wave-length (1/172000 inel), 44 inch height and

R $ 400
D 631, Bame, YI16inch.. . ..,... 3.25
T Bl T o e 2.25
P T TR T T U L S e i Ak 2.25
D 694, BSame, '3 inch. D A VAL e o B S 2.75
DK Bandes- 5t dnel o L S e e e e e A e Sl 3.00
D 896. Same, ¥ inch oy - = 4.25
B e e e N G O et s 5.25
D 698 Same, ! inch. .. - R, ; 6.50
D 639. Same, 134 inches:,....... ol Sk 8.25
e g8 L gl T SR T Y T e AT P A L L SO P 11.50
13 701, - Bame, 13 Inohes. o i e e o et A ot 14.50
Doz, Bame Zineles. .. ..o orinns . 2 R e & L e 18.50
g S R R A R LR e e 2300
D 704, Bame, 214 inches etk S i 28.00
D 105 -Same, 2% anches, ., ... AR B QR el . 42.00
Py e T B e S e T L o A L e R T 55.00
D 707. Same, 35 iuches. . s . T / : 83.00
D 708 Same, 4 inches. ... ..., : : A4 e 162.00

B B A Rt s s S b e e T A s e e 2000

2. Round Face

D 720, Reflecting Prism, Round Face, Grade B, fuces 1 inch diam-
eter, trne to one-fFourth wave-length (17172000 inch)., § 575

BN AL B A e S e e S R T T R 7.50
D 722  Bame, 1'4 inches........ E ot . ) N e L 10.50
D 723, Same, 13 inches ; ] [ S G L L 13.00
2 il VR L R 1T e e e R S S e e e R e e 16.758
B TR Same 2 anehes. ... e s N i e DS 21.00
D 726. Same, 265 inches. . : : : . . 25.50
3 ) R T T T O U/ O s ) R TP e 36.50
DR e ke i a e e e ey s A A B T e 50.00
D 728, Same, 314 inches, . ey I m——l . e 75.00
Bl o O o o e e e T e o Tl i L L e P B g 148.04
D 731. Same, 44 inches. . - - ; 21500

90 Reflecting Prisms, Grade C

TN
N

D 740-759 . - D 770-779
Reflecting prismis of Guade G bave rices worked to an acguricy of gne
wave-length (1743000 inch), and angles troe o within 5 minutes of arc.

1. Sqguare Face
D 740. Reflecting Prism, Square Faces, Grade C, i-inch face and

edge accurate to one wave-length (1743000 inch) .. .. .. $ 250
D 741, Same, 3/16 inch L b e T e ¢ e : 2.25
D 742, Bame g imeh oo 0L TR DT F Ph e e R 2.00

Il R R oty s o o R 0 Vol oy Rt e 2.00
D 744. Same, : inch. e L S T 2.00
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=

D 745. Same, 54 el . ... 0. .. RSN 4 L A S 2,25
D 746 Bame, 8 dmeh. ... . s s T YR R < 3.00
D 747. Bame, 7§ inch..... A g e ES s T S . 385
D 748, Same, I inch........ ) P S S e P L T 4.75
D 749, Saee, 134 dnches, . ... o0 e KL o e ot 6.00
D 750. Same, 174 inches ... ... TR i Iy oy - MENL i U ) B8.25
i s U T T e A S R 10.50
D 752 Same 2 imches...... ... iy | i o o e i, e RS 13.25
LV e Bt i fat ke i na B e e e R s 16.00
D5 Bame 2hh Ime s e s s g 20.00
L . L T T T etd [ 31.00
D 150 Bame Sineless o s s 1t Bl L A Ll v e b 39.00
D 757, Same 304 anches, ..o s ee e 60.00
Ly T8, Baros & meleN: . L i, ol 118.00
B} 750, Banme A5 ey i s e ot e A i i 1B0.00

1. Round Face

D 770. Reflecting Prism, Round Faces, Grade C, fices 114 inches

in diameter, true to one wave-length (1743000 inch)... § .50
D 771, Same. 13 inches. . et B LT i R 9.75
0 B ST e T 1 T e e 12.00
X B S e S e e e S _— 15.00
D 774, Same, 214 inches T m g e Iy T o A o S 18.75
D 775 Same, 2% inches........ e e . 27.00
D7k Same, dinches.. i, o 36.00
DT Berie 304 inches. ., .. AT e b e e 54,00
D 778. Same, 4 inches . . : AT o e i 105.00
B st e TR T N WAl St R L O L g 150.00

60° Extra Dense Flint Glass Prisms

These prisms are intended for spectroscopic use. They arc made of fine-
annealed, extra-dense flint glass of refractive index abaut 165 for the T line,
and are polished on two faces. Three grades are listed, differing only in the
accuracy to which the faces dare worked

Spectroscope Prisms, Grade A

D B800O-8123 D B20- 833

Lhese prisms are supplicd either with round or square faces, and are
worked 1o an accoracy of one-gighth wave-length (17344000 inch).

1. Square Face
D 800. Spectroscopic 60° Prism of Extra Dense Flint Glass,
Grade A, height and edge 1 inch, with two Elare
polished faces accurate to ope-eighth wave-length

(15344000 inch) . e B 328
DUA0L Bame, 3 inch. . it e e 4.25
DADE. Bam, Yioeh., . ... . 5.00
D 803, Same, 14 inches, .., . TFCARR Ao e R R o iy s S Dl T 6.50
DL BOE GRS, Ll An0HRAL vty oenmns e tn s st 9.00
D7805. Same, 13 inches .. i \ivsceiiin, P =l I o ¥ 11.25

D 806, 8Same, 2 inches. . N s s i s 14.50
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R A T S L N 18.00
BOB. Same, 2515 inches, .. 0000000 A A e ek ek et e 22.50
L T e R SN S Y € e i D 32.50
B Same J s, oo e e e 43.00
L T T R T T e B S s : 65,00
o N T T G T e NP S o Y S R T e e e R 0 125.00
R L A e e L i s et o 180.00

wlwlelvlelele

2. Round Face

Spectroscopic 60" Prism of Extra Dense Flint Glass,
Grade A, height and edge §4 inch, with wo round
polished faces accurate to nne-eighth wave-length
illf'}Wi!HEﬂ OO R RS T L pdn d@mes@d' dodws e egfpfas e s

Same; 3§ mch. L L e e

- i o MLy T e e e SR e SR S i

A T L e e e N o S e e S TR B

same. 1S anches. coon e o e B e T T S B

Same, 134 inches...... AT, e i T S 10.00

e L e R e T A e L B e N 13.00

LA LR R S o e e L e 16.00

T R A T Y R e S e R e i S 20.00

T A R TR 1T e e e R e T e e 30.00

Same, 3 inches, L (T ok iy, ] e il e DA b 40.00

I Y e - o s e et e T n £0.00

R R T e Ly i n s B e 110.00

) Ee et 28GR e ey el | SR IR R R Ty P 160.00
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Spectroscope Prisms, Grade B

D A41-B53 D 880873

These prisms are supplicd either with round or square Taces, and are
wirked to an gecaracy of one-tourth wave-length (17372000 inch),

1. Square Face

D B40. Spectroscopic 60° Prism of Extra Dense Flint Glass, Grade
B, height-amd edge 34 inch, with two sguare polished
faces accurite to one-foorth wave-length (17172000
Sanke Pobmch. .o, st : 3
e L B L e S e . 4.00
I T L e B = :
R e o s L e e e T
g A R e s 9,00
T TR T e e e e e e =/, ' I 11.50
I i e e S e 14,50
Same, 21 Mches, ..oy .. e S S L e 18,00
I T A i e e N A s e 26.00
T T e o 1 et R S P e e e L WEr 35.00
Same, 35% inches ... .. ..., e
TR BT [ R e S G R e E O (R L 100.00
Same, 414 MEheEs-. vonenen, o
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2. Round Face

D 860, Spectroscopic 60° Prism of Extra Dense Flint Glass, Grade
B, height and edge 34 inch, with two round polished
surigces acenrate to one-fourth wave-length (17172000

a0 7 R RS e e LS A e e T e L T ey B8
DY ol Bermi IR Aeh e L T e L o fou T 3.25
35 T R BT Tt g et N AL R b A 3.75
IS0 - Eeme bR e R e i e S e e s e s 4.75
D 864, Same, 114 inches, ... ... PR e v N L R .50
I 855, Same, 13 mehes. .o gn e s v i Arag ek LU Rt 7.00
R R L e e e e S s S 10,00
D-A5T Eaose Ea inpher e e e 13.00
D BbB. Smme, 218 tneRes, | . oo i e e 35 B LY i 17.25
L R - B e e s e et i 31.50
1t 5 3 R R N ol i et R T 50.00
D 872, Same, 4inehef. .. . icvinrinnnas o L LIy, e DT 00.00
D 873, Same, 434 inches. .o cviiieins e L e a mzad 130.00

Spectroscope Prisms, Grade C

D B8B0--884

Uhese prisms are mmtended {or ardinary schoal work, They are made
thl.l._'l-' i small seees, and with two RQUAre |_1|;r'|.'L3E|1;I|'I fneoes gecurate to e WaAveEs
length (143000 el
D 880, Extra Dense Flint Glass 60° Prism. Grade C, #§ inch

height and edge, with two square polished faces mecy-
rate to ono wave-length (143000 mah) . oo e iois vt $2.50

D88l Same, P8 IR, i eniiatye s s rs T T e aha 3.00
RS e R e R Y R B e e 3.2%
b R B [T ) T S Ry e e e 4.00
L L T T T T e e 5.50

Extra Dense Flint Glass Half Prisms

DH 810

These prisms have angles of 307, 60° and M, They fire made in Grades
A and B st the same prices as the 60° prisms of corresponding grade, and
are de<ighated by the same catalogue numbers, but the prefix D is followed
by an Fl. Thus DH 810 denotes a 3-inch extra-dense flint half-prism.

Pristms of any angle less than 60° are supplied at the prices of the 607
prisms, but an extra charge of 30 per cent. is made in cases where the anale
must be exact to within 10 seconds of are,
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Prisms of Crown, Light Flint and Densest
Flint Glasses

Crown glass and light flint glass prisms:are supphied at the prices of
denge fint glass ||!'!-.:||k-. For prisms of dinsesdt flint gliss an extrea charpge

15 made on acconnt of the higher cost of the glass and the gredter difficulty
i working it

Set of Eight 60 Prisms to Illustrate Properties
of Various Optical Glasses

These prisms are mude elther of Grade A or Grade B oin one-inch size
-F“ltjr and are sa9ld only in sets al the prices given bLoelow 1he prisms 4re
mude of the tollovwimie Jena glasses

n=Ref. Index Dispersion n-1

Jena No. Name for D line Cto F An
L = Roro silicate Crown 1.44% LTS ik H
L) KL Orrdinary silicate Crown HAlR (=S LN
O 3755 Densest barvia Crown 1.6812 A 10 T
3 3414 Telegcope fint of low
dispersive power I ANE Y N

L) 56l COhrdnary Peght flint §.574 a8 4+1.4
) u3 Crrdlinary fint 1625 AT 8
O 102 Dienzs fiine L 540 LY JAK
() 108 Densest flin . 1,778 ), (024 2.4
D 890. Set of Eight 60" Frlﬁma ol varions Lj.lnrt 2% nbove, 1-ingh

face, Grade A iviiines 545,00
B8], Same, GradaB... . ... e N P N e s 37.50

Achromatic Prism

D 895

Lhis consists of a 1t 1 inch crown L,,[LI:»- (0" prism. of Grade B, eom-
bined with n flint glags prism of proper angle to secure achromatisny,  The
prigmis mav be used singly or in wmhmmun

D £95. Achromatic Prism, 14-inch, Grade B.. .. ... e L $10.00

Constant Deviation Prisms

D 900-902

These constant deviation prisins nre used in cases where it 15 desirabie
tx have both the telescope and collimator of the spectroscope fixed, and to



rin through the specttum by turming the prism, This prism may by con-
sidered as @ combination of two 30% prisos and one Y07 prism, 10 will be
seen {renn’ the Wlostration that it 12 equivalént to one &0° prism in 118 ds-
persive power but that, with the telescope and collimator fixed st right
ungles to cach other, any part of the spectfom may- he brought into’ view
by rofufing the prism, and fhat the portion of the spectrom in the madidle
af the field 35 scen at mamimuam deviatioh.

These prisms are ordingrily made in one piece: but the large sizes nre
bl g o three picces when extra dense plags 3 used, the reflecting element
hemng then made of a nopabsorptive crown glass,

D 800. Constant Deviation Prism, Dense Fhint Glass, 1 meh.. ... $18.50
D001, SaAmE 10 INCHEE: s uear snsrvasnsrrsresnsnrs T L L 24.00
D90z, Bame 1% inches:.....5. e R R S U e ay. 33.00

Wedge Prisms

Py

e

D 920--925

These pristis are useful in many cases lor diverting a portion of & begm
of light, They are made of crown glass with ardinury polished surfaces,
and arc about P4 inchics square,

D 8920. Wedge Prism, about [if inches square, 2" angle. ... 0., £1.00

B R A R L T N e ok e e TA T R A T 1.25
3B b T e T P R e e, T e B AT B g 1.25
B0y Baes B kel Ll e e s A sl il " 1.50
o 3l R A | T YT O B S G e e e A O 1.50
3 b N L R I i - [ g RS s S 1.7%

Student’'s Prisms

D o27-928

These prisms are for wse in tracing the path of light by the “pin
method”™ 4n the elementary laboratory. The prisins are about 3 inches an
the edge, 3 tnch thick, and are polished an three faces and onc base, the
other base heiﬁg fine ground.

D 927, Student’s Prism made of good pliate glues ., o0 : $1.25
I3 §28. Same, mude of optical crown glass., . i oi bl 2.50

Direct Vision Prisms

ey R
(NN (NS N

D 930934 D 940-044

D 930. Direct Vision Triple Prism, 10 mm. on the side.....ooo00.. § .50
D 931, Same. 15 mm Side. .o ceviui vmeive el 1k i baligr s S vt Y 10,50
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D 932. Same. Eﬁ ML S, e s oo ORI A R EE o - : 14.50
D 933, Same. 25 mm. side. .. ..... e S Y .y Ty = 19.00
D 934. Bame, Sﬂ mm, side. . ol 24.00
D 940. Direct Vision Qmmuplc Prism, 10 mmi, on the side. ... .. 10,50
D o4l Same. 15 i side. ..o 0000w e TR 16.00
LY, I RN A e e ) ah o e b T e e e 24.00
LR T A T | R s S e Y 1= S e 32.00
D 544, Same;, 30 mm side. el L et A 40.00

Rutherford's Compound Prisms

D 95s0—-953
D .850. Rutherford Prism, 30 mm, edge....... o L B s T $16.50
1P S T T ) T O 28.00
DA%k, Bame S0 o edie . o S L e b e v 48,00
i R B e S U S RS e £20.00

Abbe Reflecting Prisms

D 960—-96]

These consist of two right-angled prisms cemented together on the slant
fauces, Che of these faces 15 silvered except for a small spot at the contre
The eve, looking through the prism, sees the direct and the reflected images
syperposed, Lized as a camera-lneida, ete
D 960. Abbe Reflecting Prism, 6.5 mm. an the ':‘ﬂﬂ"{' O 2.7
D961, Same, 95 mon edga. .. o e ek 3.75

Brace Spectirophotometer Prisms

D ero

‘The Hrace prism consists of two J0° prisms, cemented (ogether (usu; I.]]_'!|'
with Castada balsam) and part gilvered an one of the two abuatting face
D 970. Brace Prisms, pair 30x60 mm,, balsam comented.. ..., ... 522 50

Hollow Prisms, 60° Angle, Grade A

These prisms are made from o solid block of glass. bored and optically
faced.  The COVEr p[urn are plane parailel and are attached by pressure 1o
the polished faces of the prism atter the conticting strfaces have been
thoroughly cleaned. The cover plates are readily detached by auickly heat:
iE the anter sarfaces



D 980-—-981

D 980. Hollow Prism, Grade A, 34-inch Bore. .ot v b, 525
DAY, Sam b-lnch Bome i e A 22

28

Hollow Prisms, Grade B

D 985

These are of similar construction to the Grade A prisms, except that the
caver plates are made ol a good grade of witrror glass, and the prism faces
are not polished, The cover plates are hield i place by rubber bands, These
prisms are very satisfactory for student's work. _
D 985 Hollow Prism, Grade B, BT Tal 0T T R RS $3.50

Prices of larger gizes on application,

Hollow Prisms, Grade C

D 990-991

These prisms are made of the best mirror glass, the peces being fused
together by means of an enamel which resists all ordinary reagents, These
prisms are suited for use as hisulphide prisms in lantern work, ete
D 990. Hollow Prism, Grade C, 23 inches high, 21§ inches wide $5.25
D 991, Same, 4 inches high, 34 nches wide, Lo o i iviansiss 8.00

Trough Prisms
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Theste are made of pieces of mirfor glazs {used rogethier with n resistant
enamel.  Each eobipartnient iz 2 {nehes long and 2 inches on the side.
These trough prisms are useful for showing reflvaction and dispersion of
Hyuida in the Tantern, with korizontal slie
D' 995, Trough Prism, 3 compartments. . ..o o0 L. . Vb B 6.50

Wedge Shaped Absorption Troughs

|

988 D 1000

These troughs are made of picces of mirror wlass fuse! - gother with
A ressstant enamel.  Remg wedpe-shaped, and supplied in Pedt - they enable
ane locscenre a layer of liquid of variable thickness in absorption experi-
LN TS
D 938 Wedge Shaped Absorption Troughs, por pair, 6x2 inches 8.00
D 1000. Wedge Shaped Troughs for Colorimeters, 6x115 inehes, <o

ROl L

Spectroscopic Absorption Cells

D 1002—-1004 D 10061008 D1010—1012 I Il'.'_l-i—;lﬁ__li_

These cells are of plass, faced with pieses of the hest mirror glass fused
on with a resistant enmmel. '

D 1062, Absorption Cell, U-Bhaped, 1%]x34 inches, 3 inch thick. 1.25
D 1004, Enme{#xﬂﬁxﬁflﬁinflu—&-.,........,..........-......-.. 2.00
D 1006. Absorption Cell with Circular Cavity, 2x5'32 inches., ... 1.50
D 1007. Same, 334x5/32 inches -, o0 ... n. M L N e 2.50
D 1008. Samt,-‘ix}f‘uinrlnﬁ_---.........4.......--........--... 3.00
D 1010 Ah;m?ﬁnn Cell with Circular Cavity and Stopper, 2x i 3
bl | e N S T T SR e e A A L MR ) a0
D 1011. Same, 31§xiq D S N e [ R R e 4.25
D 1012, Elme.-tx,:‘-ii:whes.....-”--...-.-..,...,....,_......... 5.00
D 1014, Rectangular Absorption Cell with Cover, 3{x2x1 ! inches- 1.25
D 1015. Same, 4x25{x3d Endu‘n,......,,,..-.-,....._..,,,..,. : 1.78

D 10161018 D 1020-1021
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D 1016, Cubical Glass Box with Cover, !'.e*-;l'nl o inches. i 125
D 1017, Same, Ziex2x24 inches.. .o 1.50
D 1018. Same, 4x4x4 mehes. .-, 500
D 1620. Cubical Glass Box with Dmgun&l Partition, forming two

prisms, 134x]10x11S inches. : 3,50
D 1021, Same, 235x23x23 inches., .- 3 4.00

D 10231025 D 1027 D 1030 D 1031 D 1033-1034

D 1023. Rectangular Glass Box with Cover, 4xdxi4 mcheg. 1.50
D 1024, Same, dxdxllg inches .o aioiinnieesiaiaisiirsrarenas 2.25
D 1025. Same, 4x2x2 inches Ji.iiiiiciaian 175
D 1027. Rectangular Glass Trough, without cover, E.m?xl % mrhn 2.00
D 1030, Double Convex Hollow Leéns, 4 inches in diameter, with

kole for RIEDME o i = lba saiiie oot it . 3.50
D 1031, Plano Convex Hollow Lenu:. 4 inches m diameter, mtn

fole for hlHoE oo 3,50

D 1033. Hollow Half Cylinder, ml:ill SRR [.rrmn'u' qn*r. m:i huh fm-
flling, for - experiments on reiraction In lguids, 154

inehies dLmeler .. ioonliyas B A AT Foahaarats oy £.25
D 1034, Same, 3§ inches diameter, T B0
D 1907, Glass Discs fﬂr C:burntmn Tuh-:ﬁ o h-_ sef W Imr jJ,"!.Hr‘-

froe from steam, usual sige 15 mm., each. Y A0

Fresnel's Biprisms

D 1050-1052

D 1050. Fresnel's Biprism, 114x1%% inches, unmounted. .o . £5.00
D 1051, Bame, 10402 Inehes, ..o ovrnesnsana ey el b s 6.00
D 1052 Same, 2320 INCheR. o voeicnmrrarevssra s didiibiaoris 9.50
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Plates for Newton's Rings

D 1060--10623

This apparatus consists.of two glass plates polished on both sides.  Oue
side of ane of the plates is a true plane, corrected to one-tenth wave-length
(1430000 inch). The sécond plate has one [ace convex by about 20 fringes

he Newton's rings given by these plates are guite truly eironlar, 2o that
accurate measurements can be mule with them

D 1060, Newton's Rings Plates, | inch in diameter, the o1 TE T ® B.0OD
EY JOBY,  Bamnd: The Itk oy i e e : G.00
e e e T e e e 11.00
b L R e T g T e e S e e T e e R L Ve 21.00

Interferometer Plates

N

M

D 1070-10723

These plates are nsed in Michelson intoricrometers:  Fach set consists
ol two silvered mirrare worked true to one-tenth wave-length (17430000
inch), and two plane parallel plates accurate to within the same limit of
errar,  Plates  and mirrors aceusate to one-twentieth wave-length can be
supplicd at an ndvance of Gfty per cent. on prices given helow.,
D 1070. Set of Interferometer Plates, consisting of two plane par-
allel plates $5x24 inches, and two mireors 35x534 inches  § 825
D 1071. Same, with plates 3x1 316 inches, snd mirrors Mxi
I e P e e D e s e e 13.75
D 1072. Same, with plates Ix1 9/16 inches, and mirrors 1x! inches 16.50
~D 1073, Same, with plates 174x234 inches, and mirrore 134x154
v ady L R R SR e e e R s e 48,50

Michelson Echelon Gratings

These echelons are substantially mounted by clamping the plates in =
special frame which enahles the echelon to be used with the edges of the
plates either vertical or horizontal, The plates are cut from plane parallel
dises about 10 mm. thick, The width of the step is made 1 mm. in nll sizes,
and the height of the pliles is such 25 to give 4 square aperture the length
of whose edge in millimetres 15 equal to the number of plates in the echelon.
Echelons cut from dises 15 mm. thick are supplied at an advance of 30 per
conL; the extea charge for plates 20 mim. thick is 60 per cent.

D 1100. Michelsen Echelson Grating, 10 plates, cach about 10
man. thick, aperature 10 mm. square, resolving power
about 100,000 lines, mounted so that the echelon can be
used with edges vertieal or horizontsl........o0ove.. $.65.00
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D 1101
D 1101. Same, 20 plates, 2 mm. aperture, resolving power about

PON0O00 EBEE v oreae i a0 s s 3 6 4 aw mnyn e ey e B ala A 140.00
D 1102, Same, 30 plates, 30 mm. apertore, resolving power 2bout

FO0,000 FIDES [ o vvis v saipavnasiasssnon e 275.00
D 1103. Same, 40 plites, 40 mm. aperture, resolving power dbout
00000 lines .. uidie e &00,00

Lummer Plates

These are strips of accurately plane-parallel glass 10 mm. thick e
of these plates used with any specirascope of suitable size forms the pow-
erful spectroscopie combination degcribed by Lummer and Gehreke. Com-
plete instruments will be quoted on application.

D 1110 Lumm-nif Plate, 100 mm. long, 30 mm high, and 10 mm.

fthick .5oiawsns b b e (N I S
D 1111. Same, By ] e | TR ISP IS 125.00
D 1112 Same, 30008010 I (e vaevas st b s irns s 200,00

Evepieces for Telescopes

D 1253 D 1273
The shorter focal lensths have mounts of onr standard stze, | 1y mches
i diameter. Eyepleces of focal lengths above 102 inches mist generally
be supplicd with special adapters

Huygenian Eyepieces for Telescopes

D 1250. Huygenian Eyepiece; Ta-stich f06M8 . 00w ivnecsinpiigees $ 5.00
D 1251. Sarne, Yg-mch TOCSU3, ., . A AR 2 5.00
D 1252, Same. 3-inch forus.. . icvicaviasisarel il sepnsersan e 5.00
D 1253 Satme lnch [00BE., iveiaiie i vee =i dni et vsannssaresan 5.00
D 1254, Seme, 1i4-inches JOCUS. .. . ovrrvrsnnrarspecaaiasiinrs. 6.00
D 1255, Same, 1%-inches ToCus. (o civieiriiiiemssabsanaiiidas 600
D 1286 Same, 13-mches (00 ccics i vssiininisnissrasenny s 7.00
Iy 1257, Same, 2-nched TOCUS v v v e snrnpassssstzsananicg P 8.00
D 1258 Same, 2Vi-imohes Foeus. s dee i e 12.00
D 1259, Same, 3-inches foets, v i ot MR T i 20,00
Ramsden Eyepieces for Telescopes
D 1270. Ramsden Eyepitce, Li-inch focus....... AP T T 8 5.00
D 1271. Same, Vo-dnch Fots. oo andiia i, R 5.00

) 1272 Same, 3-inch focus, ... .-
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D 1273, Same, ldneh focos., .. .. .. e B T a e A B 5.00
D 1274, SBame, 17 -inches (ovus . T TR ple S ] PR e 6.00
D 1275. Same, I3S-imehes foein . o oo OELE el ) 6,00
DY 1275. Same, 13¥-inches focus. . b e e e AL L e 7.00
D 1277, Bame, Zinches foous.. .. . - g S P e 8.00
D 1278. Same, 2:%5-inches forus EIOO Y T 12.040
D 1279, Bame, 3inches focus.,..... . . 20.00
Terrestrial Eyvepleces for Telescopes
D 1282
Standard 14-inch size ta fit oy telescopes,.
D 1280, Terrestrial Evepiece, e G e T $10.00
D 1281, Bame, J-nch focus. . . ... . Ve P 10,00
D 1282, Same, 1-inch focus... ... .. R T S R e L : 10.00
Ramsden Eyepieces for Spectroscopes
i
||
|'|!
D 1287

These eyepicees are of the stamdard dinmerer adopted By the Continental
Makers of microscopes, viz, 091 jnches, atung a 15/16-inch tube

1Y 1285, Ramsden Eyepiece, Li-inch focus.. ... e §2.50
D 1286, Same, to-inch forus., .. ... ... ... e U g W AT 2.50
D 1287. Same, l-inch focus.. .. .. T Ay R e R R S 2.50
D 1288. Same, 1'4-inches focos, . o T v iy S R O SR R 2.50
D 1289, Bame, Zinches Lo -1 R R R e et N 3.00

D 1295
Ahese are similar (o the Ramaden eyepieces hut are hored on one side

and fitted with dingonal refleciars,
D 1205, Gauss Eyeépiece, l-inch (ocus. . LR e 25.50

Eyepiece Lenses

ﬂﬁﬁ‘h%%ﬁ

D 1300-1310

Lhese lenses are made of opticnl erown glass, sre carefully polished,
and acourately centersd, _
D 1300. Plano Convex Eyepiece Lens, '4.inch digmeter, 4-inch
T T e e SR s S fe T S e e S1.00

I




D 1301, Same, 2'5-inch dinmeter, 4/34nch forus...ivvviviaiies 1.00
D 1302, Same, MY-inch diameter, lanch focms. ...y iaie e 1.00
D 1303. Same, s5-tnch diametes, 1i-inches focus.... ..covun.n. 1.00
D 1304, Same, M-inch dinmeter, 1%4-inches focus, . .. oooivve.. 1.00
D 1305 Same, l-inch diameter, EgL.—In-.lws focus, 1.00
D 1306. gamt, l-inch dinmeter, Z-inches focus.. . ; 1.00
D 1307. Same, l-inch diameter, 2t4cnches focos, ... o0 ve. 1.00
D 1308. Same, |3j-inches diameter, 234-nches fOCUS. 0o vns s 1.00
D 1309, Same, l'4-inches digmeter, ddg-inches foens. . covviv e 1.00
D 1310. Same, 1'{-inches diameter, 3-inches foeus. ... ...0 ... 1.00
ﬁw, Convex Lenses P o R |

Dum I-n-:L'uu- ‘

Double Convex Lenses

Plano Lﬂn‘vr:\. Lenses

Centered Mot Centerad | lf'ml:rrd Not Centered
Illnl'ws-a |I|L|It'£' I"llt er Peice | Cat Mo, I?-r'lﬁr | Cat. Mo Price | (oot ""'il|| Frll‘
& + | DIsM S1.00 | DI420 $0.75 | DI 8090 | DiaGo S0.65
4 1114041 L.y | T¥421 S 1144 AR D4l i
, 1 | Dl voo | DrER 75 | Drsee e | Dndez 65
§ $ | Duos Lo | 'Dilezs 50 | Diasgd  Loo | DMes G5
4 i DY L | 13142y B0 | Digst o0 | Diasd I
i 1 D145 1.00 | Di425G Ll 445 Lo | 101465 2
1} | DHOG 1,25 | DM 05 | D4s L) | Thaes 80
1 1+ | DT .25 D427 .E'I.'T-r { IN4T 1 1E | N7 L)
1 2 Digos,  1.25 | Di43s ) D448 L 15 | DYlags R
£ 3 a0 Ra | Indze ) | [RIEELL 10da | Y468 T
2 4 Dyl 14K | 10 A5 13145400 140 | 1LML4T0 1.0
23 5 Indn 156G | 1431 16 45 | | EMSST ] R
) i} P12 1075 | D432 1.25 D452 260 | IN4T2  )1.50
1 o2 Didig 2050 | IM433 200
5 IN-TE D1914. 3,75 | D  J3.00
i 24 72 DS oo |IM435  4.D0
s F0-721 IMag: Foro [ D438 a0
- T D47 10000 | 437 .00
SN SRS oo meereaa Y|
L 3 Concave Lenses
——— e ——— — = e e
Daouble Concave Lenses Pluno Concave Lenses
Diwm, Focous Lenterel Not Ceplered Coentered Nut Centered
]mhu Iml1m, Cot. No.  Price | Cat.:No. Price | Gar, No,  Price | Cat. Mo, Price
& b | Duso 8100 | Diaoo $0.75 | D1320 $0.90 | Disiy 8065
i 11141 1.0 | D1501 00 | Dis2l A | D541 G
A = Di4s2 | M} L S02. i) I'Hﬂ.u ) ITI.:J-IE ey
1 J Di4&8E  1.00 | Ia08 oo | D2y 0] DERS T
i Di4s4 1.00 | 1604 S0 Diazde 1 | s TH
4 | 1HASS 1.00° | DEaln 00 1IN S2s .00 | 1545 A0
F 1 V486G 125 | [xEs0n 95| Diasg 1,10 | Biaas S0
1 1 D4y 1.25 | Da07 05 | DEser 115 | DasaT S}
| . D488 1.256 | DLI3OS 00 1DLsg 1.15 | Dads .S}
13 A Tr50 B0 TS OO | Dhis2e 1.3 | DMED R4
- + | 314000 1,06 | B1510 L5 | PLED 140 | 1THS0 .00
Ei b 14am 1.25 | DLaL Jia | Das o | 1MG65T ity
a (h D462 195 DIR12  1.25 | DIas2 2.00 | DMAs2 150
4 12-72 Dl9g3d 280 [ IMf1E 200
5 m-"u DI494  3.75 L DIsla 4.0
i} 24+ | Pl4as ~H00 | DSl 400
7 an-T ;... D46 T80 | DiS1G 6.0
& 40-72 DL49T 10,00 | D1517 8.
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Convex Meniscus Lenses Concave Memm:un Lenses
Diam. Focus Centered Not Centered Ccntcrnd ; "'~ln_t Ea*n::'n:d
Inmﬂ l.m:lnea l‘.:aq MNo.  Price | Cat, ™o Frlm: Carl "'Iu-. Frh:e | Gat. ™o, Price
1 8 DISH0 $2.00 | DIs70 $1.50 | DIssH 82 00 | D15 8150
1§ 4 D16l 2,25 | D157 1.75 | Di5s1 2,25 | I ™5
2 4 DisN2 280 | DI572 2200 | Digs2 2:80 | Disa2 :_uu
28 9 D1aG3. 3,00 | D187  2.50 | DI 200 | DSt 2 f.i}
3 6 Pi564  3.75 | a7 300 | Dasst 8,55 0 DS .00
4 12.7a | DIGES A00 | DIAIE 400 | DISSS 5.0 | NS 4. ()
& 1873 | DMEES T.A0 | DISTG  Goon | DI5S6 T80 | DIMK 600
# o4=a | DIAET 1000 L DISTT 500 | DasRT 1000 | Disay 8 00
“ ofyTe | DISES 12,50  THATS 10000 | DESR 120040 | DG 19 .0¥)
§ 4072 | Dis60 1500 | DISTS 1250 ' DIdsg 1500 0 IMan 12060

Cylindrical Lenses 1 1-2 Inches Square or Round
g—ﬂh_

Frice
0. 50

Plano Cmn?x | Plano Concave

II;;::F:; I-n.;m.-d R-:n_md | Bguare Raouagh Edged Round | Sgedre Rough
Cut. Mo, Pncr Cat, M. i’rll:r Cat "'-._-._1.. Price | Cut. Mo,
0 DISOD $1.25 1 TSI 30,50 | pis2o 1 25 | D1sso
a0 =G 1.251 Disld o0 | D2 1. .’-"i | B3 M
20 D102 1.951 Misi2 .60 | Das22 125 | Dis32
15 DROS 1.25 N8I3 0 | Dis23  1.25 | DI8aR
1) DisD4. 1.35) D1s14 Fo | M2y 1.25 | INsH
5 L1si5 .25 DI8Y5 B Dises 1 a5 | Disas
i P10 1,50 DISIA Y5 | &g 1.50 | INK38
5 Dsay 1. Erﬂ| DIsET 00 | Disz7  1.60 [ D1say

Demonstration Lenses

D 1850-1852

These lenses are made gp in sels for the purpose of showing the vari-
ous shapes of simiple Jenses mud for demonstrating their optical prope rkies.

The ediges of the lenses are smonth ground.
D 1850, D:mmat:auﬂn Lenses. set of six lenses 153 inches in
diameter, in hox. The lenses are respectively double

cotivex, douhle concave, plano convex, plano conenve,

meniscns -:-.us:-rrx, ditd HEEWISCUS COMEAVE s

D 1851. Same, lenses 2 inches in diameter,. ... e ]

D 1852, Same, lenzes 3 inches in diameter, .

D 1855 Demonstration Lenses, set of ten Joroen Ig._- “tnches in
diameter, in box. The lenses are respectively double
convex, double concave, plano convex, plano concave,
meniscus convex, meniscus concave, cvhrulru.ﬂ ErHL-
vex, evlindricil eoncave, sphero-eylindrical, and pris-
1|:'Mt|:-.. e W i AL P kol L s i etV e e T e S R

2.00



3.50
7.50
3.75

7.00

BANTRRRET o v ersa aliie i a1eTs
tmeter

D 185, Same, lemses 2 inches in o

ft:

sSame, lenses 3 inches 4n o«

D 1860, Half Lenses, sct of six 2 inches in

B 1857,

AT etar.

jameter. ...

o

fnehes

‘Same, 3

D 1861,

(- A 1A L _ - LFEICT | €671 net] 108 LNAH | ¢L° ISOUT B5°1 e | £
L4 Malic] | o i ZAT T HRlld | YE- Oniidd | o o] L4 SRR eI 3
1 whild | 9 CEINT | 0w tLlcl | 56 eIl | 57 RO s COoad ¥
L FRLldl | o PRl | O Fasdll | 05" rULIdl | ¥F° U] | DR° (RN RN L'
| it 1A 14| _ -y £FI1a @ OB oLl | 0S Sk | YF SR0IC] | ST o 0
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£ BEAIT | OF eIt | gL L1001 | 212 OROTC | o GLOle] | oL genry | U
. SCLI] | aF WEITCE | 2L° RILic | =1- SOOLT | T wi0l€] | oL seul(] | W1
i L840 | ¥ AELICE | £8° L L O 1 L i g L6 | €4° 2581 L
i gelld | OF geLiy | gL’ BTLLCT | 17 I | O iyl | gL LY LT N ) or
i eeltd | are DELICE | 24 CTLI _ of ca1] | O claldl | gL cobigl | e
517 FELIC] | OF PELIRCE | QL FILIET | 1" ALy | ot cmld gL Fenlc] | OF
o SeLLCl | O RRLIO) | CL LTLIC | ¢ sE00a | OF £LALCT | Sl FEOICL | b
oL aolid | oF _“.E:_ cL eIy | 51 COET | 0] &lalg | er° SOOIl | O
i [SLIC] | OF fEL1] | G2 (RS 10 R G 601l | OF LERT(] | S2 (10 iRl
08 OULla | OF O0F ORild | U203 (ILMT | 1708 O6BIq _ OF OF 001 | €208 090l | 0gE
RSN | .__..-r _.ﬂ._....__ ...__..._h.w 0as ety | ey T JETy .-_..._.r__.__.— .-_..u._.m ._H..u_ _ 2301 -.____..._H _u.n.u_.. .m__u_u.n_ LS T ST |

su:.rx paEpy Ay uAnoy -..Eﬂ_.._ parainay 024

ﬂhﬂn—._..___h...,.:.w nv___...u._._ﬂ_i.._.._ .H.u}-.-j J___.—.-__...-_ﬂH _
= = —— ] = = = —

SaSUD7] 2ABIUOY) I[gNO(] PUR XIAUOC Jjqno(

dajatue( vy sayouy 2-[ [

SNSRI



34 THE SCIENTIFIC SHOP, LJ__HICJ‘JLG{J.

Plano Convex Condensing Lenses

These letises wre mide of selected crown ghiss, well annealed. The sur-
fnces pre-finely polished, and the edges are ground

i : Single Lers Pair of Lemses
Biameter Frowus Uamounted Mounted
Irchies Inches
Cat, N, Price Cae. Na, Price
A | S%ortt | D190 & 100 D 1620 & 3.2
414 | 5l oy Gl; T 1901 1.10 D 1921 £ 00
434 ' Aty or 6l I ino2 | ) 1 1822 £.80
<] 2 1 1.40 D 1923 3.0
Al 5 I 1end 1.50 I 192y vi2h
& 10 1y 1905 240 1y 1825 TS
e LY Iy VN 320 I3 1920 L4.54)
] 12 D 180§ 4,140 D 1y 10,540
B 12 D 1908 - LRET D 1928 26,00
8 14 Iy 100 B | D1 AE.50
10 15 13 1810 11.04) 1 1830 RUELY
2 15 I [0l F2.00 D1l 5.04)
14 | 2 1y 1912 a4.00 13 1o32 750

Two Odd and Instructive Lenses

C 9l C 917

In the necossurily brief treatment of geometrical optics given  In
courses on physies, it i3 customary to it the discussion to infinitely thin
lenses and to omat all mention of the properties of cylipdrical swrfaces: In
practice, thickness muost be taken into account in computing lens combina-
tions amnd there are many uses to which eylindrical lenses are pur. Al-
though these mutters cannot often be gone into 1 the limited time allotted
to lecture room work, yet the exhibition of one of two striking illustrations
of points like t]'u.al:, which can only be briefly wouched, may serve to stimu-
Inte the stodenis’ coriosity and nct as am incentive to Turther study, The
two oddities in lenses illustrated above are offered for thece purposes,
{See the Physical Review, June, 1903, pp. 384.385)

The leas shown in Fig, C916 is designed to supply an extreme illus-
tration of the cffect of thickness on the focal length of & convex lens. The
theary of thick lenses showa the focal length of a double convex lens to ba

n r

5 i
el 2ar-(n-1)d
where © i5 the radius of the curved faces, o 18 the refractive index, and d
i3 the thickness of the lend. The focal length is positive or negative, i, g,
the lent i3 convergent or divergent, anccording as d 15 greater or less :hnn
2nr /S (n-1). 1f d=2nr/ (1), the focal Tength de-inhmite Such a lens is
neither eOnvergent nor divergent, but gives ihverted virtual images without
magnification. The thick lens of Fig. C216 satisfies this condition; al-
thowgh its faces are sharply curved it acts like s piece of flat glass, except
that objects seen throuzh it appear mwm‘:d It is an interesting puzzle 10
a student whoe has been "brought ap” on thin lenses,

f




The léns shown in Fig. C917 has cylindrical surfaces, one concave ani
the other eonvex, with asxes eradsed. The curvaturcs of the two sarfaces
are =0 chosen that, when the lens is held at arms’ length, one sees through
it an undistorted imsage of distant objects. 1f the lens, when thus held, is
rotated n its own plune, the 1mage also rotates but with an angaiar ve-
luuit}' twice ps greal, 5o that when the lons 15 turned throagh B0 degrees
the image turns s complete somersanlt. The image 15 pecoliar 1n that it
18 purely vissal eombination of two astigmatic images, one real, the other
virtmal: one lving behind the lens, the other in front.  The image can
neither be projected on 2 sercen nor viewed throtgh a telescope; it can be
et by the naked cye merely becouse of the short locus: wnd conseguent
depth of tocus, of the eye,

C 916 Porter's Thick Lens......... B L DT e e e Bt 1Sk e 2y A e g $4.00
C. 917 Porter’s Rotating Image Lens.. ..cciviiiniindoses bawsnsoss 200

Observation Tubes for Polariscopes

Cilase tubes with brass end pieces and screw eans, cover prlakeee, and
rubber Tings.

D 1900: Observation Tube 5 ol Jomg. . oo ciui i eeaane s rataeses $ 4.00

D 1901. ‘Same, 10em. long. oo nn.n R e AR A i e S AL e T = 4.00
D 1902 Same, 2cm JODE, - .00 voiniannanarsipiiana, L L 4,00
T 08 B, 0 O TOTE s vt ovmv v i s memc, s i b ooy i sim, i b o e B 4,25

BlacK Glass Mirrors

For polarizers, in mahogany frames.

D 1910. Black Glass Mirror, 10x20 .. o0 vevr vinaiie st sneaniivnas 400
B eE L T g T T R e R L (R PR R s S R T e T 7.00
5 O oo e | T T RS M O e e s e R S A S 12,08

Unannealed Glass Plates for Polariscopic Experiments

[l O\ X

D 1920-1928

D 1920, ‘Square Unangealed Plate. ... ..covveirerinsiinerazannnin $1.80
D 1922, Round Unannealed Plate. .., ,...... 1.80
D 1924, Triangular Unannealed Plate. ....... ahalea g e A 1.80
D 1926, Hexagonal Unannealed Plate. ., . ...... .. e e 2.35
D 1028, Star-shaped Unannealed Plate. .. . ..., . ..o .. 450

Fresnel's Parallelepipeds

e

D 1930

To show the transformation of plane polarised light into cireularly
polirised light, and vice versa, by reflection. Supplied only in pairs.
D 1930. Fresnel's Parallelepipeds, per pair, unmounted, ... ......  $11.00
D 193]1. Same, per pair, mounted in BEABE. v coe v vmmn aarsvy pies s 17.50
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Plane Galvanometer Mirrors

"hese rnl'rrur-.. are silvered on the back, and the suriaces are sulficiently

necnrate to give clean images under the mpgnifications used n practice,
The thickness of the mrrors 15 from 14 to 35 mm,

D 1940. Plane Galvanometer Mirror, 34- |-1|_11 didtneter, ,. o 80.75
D 1941, ‘Same, 15-inch diamieter......... AN R e e n o
D 1952 Bame 3 ineh UAMIOEET oo i de ik e bt e el R e 1.00
D 1943, Sa_me_ iineh di:mtun-r.._ oy T e L : 1.00

Preparations of Iceland Spar

'-r'|.'|-l---'-'|l
> 1'1. .‘_.-F""

D 2100-2106

Micol's Polarising: Prisms, rhomboidal section with oblique end fwces
Angalar extent of the polarvised neld sbout 2370 The sizes given below are
measured across the sides aff the prisms

D 2100, Nicol's-Prism, > o aperiire, . ciisisrisns srsdosnres B 525
T PR L) PR o AT g e e S 1 R R S e 2.75
4 g s L0 SR 7 LT M T B E et e S A b R L 3.25
D 0R- "Bammk. 10 mm. Snerhire. ol el ey Bl e e 425
B 20, Banne 15 My B OTEREC foc v iimnse ba o £% s a5 0 he e d s o 10.00
D 2105, Same, 20 mm, sperture, ..., s e R . 26.00
D206 Sarme 25 o, R I, i e e i e b earh e e 55.00

D 21202123

Nigol's Prisms, Rectangular Section with oblique end inces.  Augular
extent of the polarised (1eld abowt 23°,

D 2120, Ru:angularﬂmnl Prigon, 6 . e e L e . 2 3.25
L5 5 b R T T TR B TR T PR o e R LR e +.25
D 2122 Eam:. O mm. ﬁpr.:r{uru....-....-.-..4,..-,........ 6,50
D 2123, Same, 15 min. aperiore.. ..o e TR RN T R 18.00

HRNE o

D 21302124

Thompson's Polarising Prisms of square section with square emls,
Angulur extent i pu-]-:HL-ul. ekt aboul 30%  The bpertore, nr wideh of Hhe
side, is one-third of the length

D 2130, Thompson Polarising an fe m':th o TR e s e e £ 375
D 2131. Eame, length 20 mm. 2 i a s v i) . 6.75
D 2132, Same, length 25 mm......o.o.... T o e oA 13.50

D 2133, Same, length 35 mm..... .,.“,. . 4000
D 2134, Same, length 43 mm.. ... ..., .00 .. e 4 G L ey B5.00




D2140-2142

Ahren's Polarising Prisme of square sectfon with square ends, The
length is 123 times the aperture, and the angular extent of the polarised
field is about 327,

D 2140, Ahren's Prism; 10 man apertiore, oo covecran s tyansans $17.50
D 2141, Same, |15 mm. apertire. . il il e S i abe s bisads o 25.00

D 2142 Same, ) mm. aperiury . oot 0. 00
Lippish Half Prisms for polariseapes,

D 2150. Lippish Half-Prism, % mm. edge. . .- P P U R 5 775
D 2151. ‘Same, 10 mim., edges o s .00
D 2152 Same 12t OdEE s vsioimaierasrrasersresaaay i 13.25
: Double Image Prisms of leeland Spar and gliss, achromatie, D¢tagonal
ST,

D 2160, Double Image Prism, 10 mim. Aperture.  ....ooociiinris $ 325
02161 ‘Bame, 15 nim, Aperturt. ..ol raans N T e AR T .90
D 2162, Same, 20 mmt. aperture.. ..., e N TR R r TR h R PR .05
D 2163, Same, 25 mm. APCIEMre ou s sempnne s cs e s g 0T 11.50
D 164, Same, 30 tim. apertire .. covaanar s St e i i ani s 13.50

D 2170-2163

Sixty Degree Prisms of Iceland Spar, with relructing edge parallel to
the optic axis, showing two spectra and enahling measprements to be mide
of hoth'the ordinary and the extracrdinary refractive indices,

D 2170. Sixty Degree Spar Prism, refracting edge parallel to the

axis, length of edge 1D mm.. ... s e £ 3.75
D 2175 Sene. 15 o edge . e v e ee e b b : 6.75
D 2172, Same, 20 mm edge o, b sw e e i 13,50
D 2173, Same, 25 mum, edge..... i T S gl 27.00

Sixty I‘Dﬂgr_:t Priams of Iceland Spar, with refracting -r.-:ig-r: pérprnnlﬁzuhr
to-the optic axis,
D 2180, Sixty Depgree Spar Priam, relructing cdge perpendicuiar

to the sds Jength of edge 10, L 5 ity 5308
32181 Saml 15 MmO ol e e e s ke e s et et e ey 6.75
D:2182. Same, 20 mmu ed@ge .o ovnvnii s s pr iy NS PP T L 13.50
D 2183 Samie, 23 mm. edge., oL e L Th 27.00

D 2200-2202

 Biconvex Lenses ol Iceland Spar, cut perpendicular to the axis, The
rices given below apply ”.”15*’ to lenses nol thicker than 5 mm.; thicker
entses can- be supplied At higher prices.

D 2200, Biconvex Spar Lens, 20 mm. diametera. oo oo § 675
D 2201. Same, 25 mum. diEmeter. .o oo ia i 9.00

D 2202; Same, 30 mm, diameter. ..., S SRR R g 12.50



T ey

D2z210-2212

Plano-convex Lenzes of Iceland Spar., cut perpendicular to the axis,
und noet more than > me thick,

32210, Plano-convex Spar Lens, 20 o, Qameter. oo o e 3675
D22, Bammt B i e L o o i e i i b e e e e e Q.00
D 2212, Same, 3 mam. dianyeter.. ... O Bl N o - 12.50
——-...\‘_ o ;-F"-\-.___
e S T =
o ,/’Z ~
i i
|II _,-l" L |lll
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b 2220-222) D 2230-2232 D 2240-2241

Rhombohedrons of lceland Spar with six polished cleavage planes,
D 2220. Spar Rhombohedron, with gix polished faces, edge 15 mm.

RO L i e e e e e R e T g S S 3 4.50
bR T T e e T - e T T T 6.75
e T L T A, s S e 10.00
D 2223. Same, 3 mm edge., 'y 16.00

Rhﬁmhnhtdmna of Ituinnd E r mli: s1% 1-~]~:-J1ul L'|.i.-.|.'l.-='l-_§'l. planes, and
two polished surfaces perpendicular to the axis,

D 2230. Spar Rhombohedron, with r=J_|1! pnhnlmd TACeE, ﬂlp;n &)

mm. lmgE . e ! S 8.00
D 2231. Same, 25 numn. uig,u 11.50
D 2232, Same, 30 mm. edgo., Rt 18.00

Rhombohedrons of Iceland Epar with six |Jul:shLLl cleavage planes, two
polished surfaces perpendicular to the axis, and two poheled surfaces
parallel to the axis

D 2240. Spar Rhnmbnhtdmn with ten 1HJ-|F.-‘| n:n.'l l.u.-.:l. udgﬂ. 23 mm,

YONE i vvs cee o $1250

D 2241. Same, d¢dge 30 mm. !f_ml.l N s o e It P TR e S . 19.00
Spheres of Iceland Spar.

D 2245. Spar Sphere, 20 mim. Hameter, v varcn iior o | e 88 00

I 2246, Same, 25 mm. diamcter. 17.50

D 2247. Same, 30 mm, diameter....... .. A b 27.50

Plates of Iceland Spar cut L}rriu ulltu.ui.ar tu 1!!.: upm. AxX1s,
D 2250. Spar Plate, cot perpendicular to the eplic axis, about 10

mum. diaimeter by 2 mon thick. o Ty g e 82,00

o B L4 FRRE T, O 1L R R T A R 2.00

D-2252. Bame, sbost & immt thieR. I . i e aaaa e 2.00
Miscellaneous Spar Preparations,

D 2260. Brecina Spar Plate. . P | [ S e R s e 8$3.75

D 2261. Calderon Spar Plate............... Rl L SR s 4.50

D 2262. Dichroiscopic Magnifier .. ... .. ... 0 iniey . 9.00

Preparations of Quartz

Sixty Degree Quartz Prisms with refracting edge peérpendicular to the
DPLIC ANIS
D 2300. Sixty Degree Quartz Prism, refracting i'-l:ig'l.‘ L'Jt‘1 [|1:'1'||"4'I'-'."il'
rﬂlf t':"a'il¥r 1-: [Illtn Ehglrl+-l—||-l-ll-1r ] e R | ﬁim
D 2301. Same, 20 mm, edge. . I S L 6.75

D 2302. Same, 23 mma:r[gr ......... .00
B . Snime 30 mam @ i e e e s e e s A e e 13.00
D230 SAree 35 TN, R L e b b s e el s A e 17.00



D 2300-2308 D 23102311 D 232023322
D 2305,  Same, 40 i e .y v e sras it rrrairitaadan il 22.50
~ Sixty Degree Quartz Prisms, with reiracting edgo parailel to the optic
D 2310, Sixty Degree Quartz Prism with refraching edge pueallel _
o axis, 15 mmo edge.. . oo e e L e §5.50
D 2311, Bame, I35 min edge, oo e P u L it a A 9,00

Cornu Double Quartz Prisms, 60" angle, of night and left handed quartz
giving &t minimum deviation & spictrum devoid of double refractiot, and
henee showing no doabling of the Fravenhofer lings.

D 2320. Cornu Double Quartz Prism, 607 angle, edge 25 mm. long 8z22.50
D 2321, Same M) mm edg6. . veengisisrrrrsanaiiiaciie el 30,60
D 2322, Same, 35 mm, edge. .o e P A A s 37.50
D 2323, Same. 40 mm, edge. i oviiiiire e T N 55,00

:*::_%—
D 23302332
Rochon’s Double Image Quartz Prisms.

D 2330. Rochon Prism, 13 ml, Gperfure. ooy s $ 7.00

D 2331, Same, 20 mm. aperthre. .o o e anang e AT S e 9.00

D 2332, Same, 23 mm, dAperture. .. ... e R e e AN AT 11.50
vl

D 23402342

Wollaston's Double Image Quartz Prisms,
‘D 2240, Wollaston Prism, 15 mum, apertire.. oooeee et $ 7.00

D 2341, Same, 20 mm. Bperinré. ... 0 R .00
D 2342. Same, 25 mm. APCTIUIE .0 e v cu cha s vabplaisnn s usiy o 11.50

T N

D 2350-2354 D 2360-2364

Biconvex and Plano-convex Lenses, cut perpendicnlar 1o the optic axis,
The minimum focal length to wineh the prices given below witl npply s
'3 cm, for biconvex lenses, and 20 cin, for plano-conves lenses: lenses of
shorter foesl length, or with exactly specificd foepl leneths, are ehdrged

at higher prices.

D 2350. Biconvex Quartz Lens, 30 mu diameter. oo 8§ 675
D 2351, Same, 35 mm. diameter, ... . B APt s e e el 775
D 2352, Same, 40 mm. diameter, . ...oi0aeenes e AT A R 9.00
D 2353, Same; 45 mm. diamener, oo b 11.50
D 2354,. Same, 50 mo. diadmeger, .. .. B I 16.00

1
" e 53
D 2360, Plano-convex Quartz Lens, 30 mm. dameter. ... ..o, ]
D 2361, Same, 35 mm. dUIMeter, ... ia0 e v ¥
D 2362, Same, 40 mm. diameter, ... I S TR R Bty Ty i i Q
D 2363, Ssme 45 mm. dameter. v oo ieererre sia s s s eas g 11.



D 2364,

Cylindrical Quartz Lenses of f!:c}r-'n. 15 o, -llli 30 I-l[]l-.

D 2370.
D 2371,
D 2372,
D 2374,

Same, 50 muw. dimmoter

Cylindrical Quartz Lens, 30 mm. square.............

Same, 35 mul. SOUATE. .. ... . ..eieaan, s gt S TR
sase, 40 oy, sgumre. [l oo T i g e
TR LR e e AR E R A G o

e

D 2380

Miscellaneous Quartz Preparations,

D 2380,
D 2382.

D 2384,
D) 2386,

D 2387,
I» 2388
D 2390.

I» 2392
D 2394,

D 23906,
D 2398,
D 2400.
D Z402.
I» 2404.
D 2406.

D 2408,
D 2420,
D 2422,

D 2824,
D 2426,
D 2440,
I 2442,

D 2444,
D 2446,

Fresnel's Triple Prism to show double refraction and
separation of circularly polarised raye along the axis,
Soleil’'s Compensator, consisting of two wedges cul per-
pendicular to the axis, and a compensating plite, un-
e i e S
Babinet’s Compensator, consisting of two wedges with
Axes crogsed, UOIIRed ;L L L s e
Quartz Wedge, 5x40 mm. mounted on glass slip 5x43
mnL, showing colors of Arst two orders. .. oo riine..

Seme, showing lirst three orders. .. ' ey,
Same, showing first five orders. . ......ooviy il T
Klein's Quartz Plate, 375 mm. thick, about 10 mm aper-
T B e b L e e S Aoty aogti e o
Bwguartz Plate, of R, uand [. gquartz, 75 mm, thick,
abott 10 mm. om the ed@e. ..o s e erae s
Savart’s Double Plate, showing Savart's hands, a sensitive
test For partial polaoisation . i e s
Bertrand's Plate, 25 mm. thick, about 14 mm, sguare. ..
Laurent's Plate for Sodium light, 5x7 mm , ., .. el
wartz Sphere, 20 mm. diameter. ... ooy ien i
me, St dumeter. L
Same, 40 mm. diameter. ..., ..... e oy R i g R
Pair of Natural Quartz Crystals, [ and L. showing the
hemihedreal planes ..., ... ... . . At

ST, LN s s e L T,
Selenite Film, 11x60 mm, showing red of the first order
Selenite Wedge, 15530 mm., shaowmg colors of the firse
SRES ! OFSES | forn o SR R R S A
Same, showing colors from the third to the ffth order..
Bravais' Double Plate......... . .. oty e L e
Quarter Wave Plate, 11x60 mmn.,.....0 0 00eoonrn
of Three Plates, 14, 3, and 94 ‘wave retardation
which can be combined to give thirteen different re-
tardations. Adjusted for white lighe, ... ...
Same, adjusted for sodivm light....,... . ;
Von Mohl's Set of Eight Selenite and Mica Films :

Preparations of RocK Salt

D 25002502

Tocal length,

16.00
$11.50
12.75

15.00
20,00

$25.00

13.50
8.25
8.25

3.00

Zers Bow hwe
Laae AERR =R

o 00 3
222



D 2500, Sixty Degree Rock Salt Pnsm, about 20x30 mu. on the

B O i e 4= $ 5.50
D 2501, Bame, 11mlll 11”*-.-’1-['.! SO = e T il e A B.25
D 2502, Same, about $0x50 M ..o erens nrnn T e 12,50
D 2505, Biconvex Rock Salt lea-, dizmeter 30 mim., foctd abont

v B R M L S e T Ty o R R 8 5.50

Biconvex Roclk Salt Lenses

I 2506-2512

D 2506, Same, 40 mem. diam., H) emi FOCHS . o v e i vinavie e i 8.25
D 2507, Same, 30 mm. diam., IO ¢u, J‘.-'_H.:Ll.s R T ot AR e, Lo 11.00
D 2508 Bacoe, 60 mm. gm0 oms Bocns: oo i e e LS 15.00
D 2510. Siml:. S0 mny ., abhOout 1S cm oS- . e ia s Terd 5.50
D 2511. Same, 40 mnm. |I1':1m.. ED e, TOCHE, . ocnnnsanaspsnsn srne . 8.25
12512, Saime, 50w g, B oem, foens 0 sl Dol oL iad 11.50
D 2513. 8ame, £0 mim. diany, R e s e : 16.00

Cylindrical RocKk Salt Lenses
D 2515. Cylindrical Rock ESalt Lmﬁ.. I mim apetture, nbeast 1D

iy, TOFHE v ares e (Al D sl 8 6.75
D 2516 Same, ) mym. i e ] T T L e e e .50
D 2517, Eamr;. D Bt s i e e e T e ey T ey 13.00
D 2518, Same, 60 mni.,...... ; Xt 1= 16.50

Round Plates nf Rm:ll -Ealt

D 2520, Fock Salt Plate. 25 mm, Jiamieler vii e s neatnnisbnsin 82.75
DA SRS B s e e e e e L e s el 4.00
B R e P T LR a1 e T PN 6.75
0 R ot ] R T et i e e e e A e e 9,50

Ives Diffraction Gratings

Patented April 24, 1906,

These are transparent replicas of Rowland's quality A diffraction grat
mgs. They comsist of cast filme, with the ruled surface i optical contac
with a fHat glass plate, and sealed up 'vnder a second plate wath a balsam
mixture of the-sume refractive index as the film, This procedure ensures
n Hat ditfcatting E'|1|!'1-.ll.t‘. protects the delicate Hlm from  injury, and aver-
comes all aberrations 'due to incgualitics m thickness of the him.

The Ives: replicas are practically ‘equal m resolving and defining powers
to average quality A oviginals, ave much less expensive, and are not liable
to mjury. since the film 15 entircly enclosed botween glass plates. Even
the smallest and 1-.;1:-! expensive of these gratings will clearly resolve the
solar triplet at 3227, in the second order, if vsed with a sufficiently power-
il spectroscope, ‘The lines of this triplet are separated by about one-
twentieth the distance between the D hines.

Xinler description of these gratings, together with a copy of a photo-
graph taken with one of them, will be found in the fourth edition of our
Circilar 325,

C 1401446



C 140, Ives’ Grating, nbour 13050 lines to the ineh, with one-ineh

Fied surface, “passed” on clear resolytion of the irip-

let 81 wave-length 5,227 ar full aperture in the second

e e fer L e e e PR e e e 7 1
C 141, Ives' Grating, ahout 15,050 lines w the imch, same size us

G140, but made from a different and wnque Griginal,

and remarkable for the brilliancy of the Girst order

spectra, The second order spectra are practically the

sy ws with 140, and the grating is passed on the

i BT e e [T T O .50
C 145 Ives' Grating, nhout 15050 lines to the ineh, ruled surfnce

1hsx1 2% inches, giving execllent definition with moder-

ATE POWETE 4 ueeas 9.00
C 146. Ives' Grating, ahou 15,050 lines to the inch, same dimen-

sions s C 145 bot berring highest eyepiccing at foll

L M T | e e e e R A 12.00
C 147, Ives’ Direct Vision Brilliant Grating. This is a2 ane-inch

C 141 grating mounted between prisms 5o as to give

divect vision mn the brilliant Gist order gpectrinn. - ‘This

gratmig is “passed” on good definition of the D lies

wnch the nickel line of the first order. ... oo ity 10,00
C 481, Ives' Grating, | inch surface, 200030 lines 1o the inch, This

grating gives & brilliant first order spectrum, but is

weak in the second order, 1t is, however, capahle of

st distictly resolving the test triplet 5,227 in the

lirst order spectium, by usitg sunlight, condenser. ful

aperture, and a power of 30 diameters—a really mar-

velous pecformanee for o cast replica o .0, . 6.00

Second Class Grating Replicas

Uwing 1o the demand for low-priced gratings for parposes whieh do
aot ¢ull for the gh 1'|lh"i!i1}' represvotod by Mr, lves' tested standdards, and
because a percentage of those regularly turnmed out have been itherto
destroved, it has been declded to mark these rejecled gratings “Second
Class™ and 1o offer them at about haif the price of the standard gratings,
The only goarantee given with these second-class rephicas is that they cas
be made 1o show the mickel line between the I's with direct sumbight, -and
the only advantage claimed {or them over Thorp-process replicas:is that
the r'.}&m are protected from injury by carcless handling. This supply i
limited,

C 150, Second Clase Grating Replica, with one-ineli surfsce
rakedl 13050 1ines o dhe dneR . oo i i i $2.50
C 151, Second Class Grating Replica, 15050 lines to the ineh.

Tuled sorface 1Mt miches. . .. oo i 4.50
C 482, Sncundi Class Grating Replica, 1 inch, 20,050 lines to the s
S e e A R E e AE L b T k&

Photographic Diffraction Gratings

These gratings are photographic copies of orimnals riled on Row-
land’s engine, and are much ‘more brilliant than any photographic gratings
hitherto made. The 3610 line gratings handsomely resolve the D line in
the first order, and ¢learly show the nickel line in the second order, with
Que inch aperture. The ?{EE? hine grating will show the nickel line in the
firat order. The 2.888 line gratings are mounted lantern-slide fashion and
are mmtended for lantern demonstrations, measurcment of the wave-lengths
by Kelvin's simple methad, etc.

L 485. Ives' Photospectroscopic Grating, 1x1 inch, 3,610 lines tio

the tneh 000000, N e e N A . 81.75
C 486. Same, 13x134 inch, 3610 lines to the inch. ... .. . i 2.50
C 487. Same, 13/16x1 3716 inches, 7.219 lines to the vl G 2.00



C 153, Photographic Diffraction Grating, ruled ‘-I'I'f"l'“ll 2iaxdls

inches, 2888 lincs to the mch. Ry o AT 150

C 154. Same, Ix1 inch, 2,388 lines to the JlJl.-'I ......... e ey B

For other diffraction gratingd, ineluding “freaks” Imwmg colored cen-
tral images, ete., see Circular 325, fourth edition

Circular Diffraction Grating for Lantern Projection

These photographi pratings hove a ruled surtace three inches m o diam-
eter, with five thonsand lines to the inch. By projecting an image ol the
clectric arc upon the sereen and then placing ‘the circular grating centrally
aver the objective a circular rainbow 15 obtained.  These circular gratings
are mounted Detween scleeted plate glasses and finished like lantern shides;
]lL:I- show gonsiderable pe ricilic error, which doex nol, however, injure them
faor demonstrations with the optical lantern.

0153

C 152, Circular Diffraction Gratmg 31 inches diameter, 3000 lines
{or the imeh .. ... e B e e e e e - $3.00

Porter's Multiple Crossed Diffraction Gratings

Sew the Physical Review, January 1907, page 126

These hrilliant optical novelties are made by a patented process 1-‘-]”4-.11
enables us to secure on ane plate a large number of diffraction gratings
erossing nt various angles Lo as 1o give 3 most gorgeous display of colors
They are equally good tur]L.-mJ_ln::.q, or for projection, Held in the hand, close
to thie eye, while looking at o small and brilliany source of light (preferably
an electric'arc) they show a duzzling series of radiating spectra. The effects
are cepecially fine when two of the erossed gratings are superposed and
glowly rotated in oppasite directions.

To show the radiatiig spectra to advantage with the projecting la nterm
the following arrangernient should be used; A round hole about Smm in
dt-uln.ll.' r i3 drilled in a sheet metal plate, and the 1"-|.|1|:' 12 placed in the lan-
tern in such a position that the hole ltes at the tocus of the I..L-Jl.l.].-:.!ll-utll:g lenses
so that as much light as possible may pass mm..hh The image of the hole
18 then focused on the sereen, and the Lru:-ﬂw.,. grating is then merely held in
the hand *EE"”'”I the fromt of the monnt of the J_'-r-n"rl.t:lr!|_!:' lens .rI‘H.- EPE"-.H"I.
then appear on the screen. 1he t'ﬁ{'l.t‘- are particularly tine if the hght form-
g the direct image of the hole is screened off by means of a blackened card
held in a clamp anywhere between the projecting lens and the sereen, When
this is done, the spectr appear to b more brilling, for the eye is no longer
dazzled by the light from the contral spot

These crossed gratings are made 1n two sizes, and are sold in sets of
iour having respeetively 4, 8 16, and 32 gratings crossing at symmetrical
angles. The individual gratings have about 2888 lines to the inch.

C 913. Porter's Multiple Crossed Diffraction Gratings, set of four,

with 214 mrr cirenlar ruled surfaces, having respectively

4, B, 16, and 32 crossed gratings.,... I W $8.00
C 914, E:mc. set of four, with ruled surfaces 1 inch square. \ 4.00



BlacK Line Gratings

These course black line gratings are original rulings intended for the
experiments on images deseribed in the' Physical Review,” March, 1907, pp.
03306, The ruling is so “sharp’” that the gratings show spectra of thirty
or thirty-five orders when a sodinm flume is wsed as souree.

I} 3000. Black Line Grating, 2 inch sguare, 400 lines to the inch,
mounted on glass elip 3= inches without cover glass . $3.50
D 3001. Same, 1 :nch N L R R ] | e = i 7.50

Selected Color Screens

These screens are made by Mr, Ives, who was o pioneer in orthochro-
matic and color photography,  They consist of stained films, balsam-sealed
between selected glass plates for use with photographic lenses of lirge
aperture.  The esculin sercens suppress the ultraviolet rays for which ordi-
nary achromatic lenses are not corrected: the esculin-tartrazine screens are
the mast efficient of tig‘]li 1.'1‘.'”nw SUTELIS.

C 536, Selected Esculin Scéreens. 2x2 inches, ..o noin e ot ie e, . §2.00
o T e 3.00
C 538, Selected Esculin-Tartrazine Screens, IxZ inches. 2,00
G539, Bame, Aed fnches s oL i T e 3.00

Other sereens are listed in Cireular 323

Zeiss Microscope Objectives

The prices of the Zeiss objectives given helow are for delivery from
stock.  When imported 1o order for educational institutions, they can be
brought in free of duty at 30 per cent, discount from thiese prices.

The objectives are correcred fir 2 tube-length of 160 mm,, and 2 cover.
glass thickness of 0L15 to 0,20 mm,

Apochromatic Objectives
D 5000. Zeiss Apochromatic Objective, 16 mun. focus, 0.30

DRmGTIEal BPeTtUre: o i i e s s e R BOAD
D S001. Bame, & mm., 065 N A vroinimns e 38.00
D 5002. Same, 4 mm., 095 N A, afljustable, ... 0.0 T 53.20
D 5003. Same, 3 mum., 095 N A, adjustable. ... ....... ... e G0.80
D 5004, Same, 25 mm., 125N, A, wiler wnmersion, adjnstable . 95.00
D 5005. Same, 3 mm., 1LI0 N A, NOMOoOgenenus IMmMersion. . ... 114.00
D 5006, Same, 3 mm., 1.4 N. A homogeneous immersion. . . | 152.00
D 5007, Same, 2 mm., 1,30 5. A, homogencous smmeesion ., . 114.00
D 5008. Same, 2 mum, 140 N A, homogeneous fmmersion. . .. ., 152.00
D 5009. Same, |5 mm., 130 N. A, homogencons immersion., . ... 133.00

Achromaltic Objectives
D 5010, Zeiss Achromatic Objective, “n," 45 mm. focal length., § 4.60

D 501). Bame, “a." O mm... ... ... ... Ay 4.60
D 5012, Eame."a;.,“3?1r:ru.-......-......,..,....-......,....-,, 4.60
D 5013. Same, “a." 28 mm., ... .. A D AT e A e D e L 4.60
D 5014. Same, “a*,” focal length adjustable from 29 to 43 .mm., . .. 15.20
D 5015 Same, “3a,” 26 mm. focal length, 017 numerical aperture 10.30
D 5016. Same, “A)" 15 mm 020 N | T A e e LS 7.60
D 5017, Same, “AA" 17 mm., 030 N. A g L L ey o 11.40
D 5018. Same, "B, 12 mm., 035 N. A..... .. 11.40
D 3019, Bame, “C" 7 mm, 040 N A, .. .. .. RS e 11.40
D 5020. Same, “DM 42 mm., 065 N A S T 13.30
D 5021. Same, “DD™ 4.3 mm.. 0.85 N T e O e M e 18,00
D 5022. Same, “DD,” 43 mm., 085 N, A adjustable. . .\ ..ees, Ny 26,60
D 5023, Same, “E" 28 mm., 090 N. A ... .. . A e T s 22.80
D 5024. Same, "E," 28 mm., 090 N, A, adjustable .. ... el 30.40



D 5025  Same, "IN 18 mwe, OO0 N A e cr s e i 28.50

D 5026, Same, “F,” L8 mm, 0590 R AL dastable. . e 36.10
D 5627, Same,. "PL” 25 man., D41 b T L LT i1r:ti'|J_'r-.~:i-|II.. 750
D 5028, Same, "i]-"'l" 43 mm. 075 N, A, water Hrme I"-'ill"l ...... 28.50
D 50209. Same, “],” LB mm, 118 N. A, water UTIICESION L v s oy 41.80
D 5030, Same, T 1.8 mm., 118 N, AL water immersion, |!||:-1

-|1.]L' B e L . 49.40
D 5031. Same, | I? inch. lb l:||1||. ] af'l ‘\ 1., homarercOus 1 u-.r

him:.. i e T e W b B . 47.50

Zeiss Microscopic Eyepieces
Oompensating Eyvepieces for use with Achromatic Objectives
D 5035, Zeiss Compensating Eyepiece, No. 2, ) mm. focus, ... .. § 7.60

D 5035, Sarme, Moo 4 45 MM ool uiia i 7.60
T .5037, Same No. 6,30 min, .y rvrrisecsinadiaess ARy 7.60
D 5A38 Same. No. B, 225 mm.. .00, e e e T 11.40
D 5039, Same, No. 12, W mm.. .. e o M Tt SLY 11,40
D 5040, Bame, No. 18 I mifi .. ovievridaiviii. b Geiales e e 9.50

Huygenian Eyepieces for use with Achromatic Objectives

D 5045, Zeiss Huygenian Ef‘ﬁ:ﬂf#ﬂt Ne. 1, S, focns. . ; $2.30
D 5045, Same, No. 2, 40 mm...... et : : 2.30
D 5047, Same, No. 3, e RS SR b e 2.30
D 5648, came, No. 4, 25 mm. e Ty ! e 2.30
D 5049. same No.§ 20 mm. ... ... : 2.30

A complete catnlogne 0f Leiss "-.l]L'Fum-J]hi AT l -"'.- cessaries will he aent
T ke s

Zeiss Photographic Lenses

These lenses are not carried inostock in Chicsgo, but arve imported to
erier from the fuctor) in Jenn.  We list below 1he lensex most in demand.
A complete calalogue of Zeiss photographie lenses and cameras wi il be sent
O Terpgest

Zeiss Tessar §=3.5

For Cinematography and Portraiture
In Standard Mount with Iris Diaphragm

4 | Shee ol Plate | Equivalent | Dismeter of Price

Catulogue  Secies  Covered with Focas Lang
Number Nuambep | Largest Stop i
Linelies Inihies loches Daty - frec Duty - paid
| R L Tl ix 4 F | .o & 20 25 (8 UK ml)
15100 Ie, 15 11x1 ] 0.0 T Jh. (M)
Da1o2 b, 3 ohxd Mt 2.4 Taool | Lo 00
Daing le,7 dix4 I 2N 0] o 144 on
135104 § 18 41 x B3 - 3.4 | 126.00; 18000




4 ka1

In Standard Mount with Iris Diaphragm

el ¥ d

Lezw 0 4L LN

o= I O )

L
[

LR L R

Zeiss Tessar 4.5
For Portraiture and Instantaneous Photography

Size of Plate
Cafalogue | Series  Covered with
Number | Numibher Largest Stop
Inches
BhY 15 .13 2§ x 34
RN le, 15 Gt Xd g
15107 1o, 15a 13 x 64
DS10s L, 165 %77
LS00 I 17 Hxs
1G110 e, 18 tH x 81
i1t T, 14 ix8
Da112 e 20 1) x 14

Kguivalert
Firus

Tiihis

b
i
i
=}

i
12
[

H)

Zeiss Tessar 6.3

For Instanianeous Photography, Copying and Process Work
In Standard Mount and Iris Diaphragm

Diameter of Price
lLens ' —
[ Inches Duty-froe Eil'hrl-_. = v i
! 1.0 82500 |8 36,00
| 1 4 Jit K] 17 (K}
1.6 [0 W) 5718
‘ 1o | 0.4 | 7200
e L L 115 i)
206 115 .06 | k2
‘ 3.4 | P ) 252 100
4.3 250 .00 | 380,00

Size of Mate | Eguivalent | Dismeter of Prica
Latalogue|  Serigy (Covered witls Focus | Lens J I
Mumber | Number  Largest Stop i | =
liches Inehes Tnches Duty - frrl'ilﬁu:?-u:ml
D3LEA - 1th,4 3} x4 54 i (22400 8 4 25
a0 | b5 4 x5 %) I 2400 8
L5117 1150 :|:_|' :ﬁ,'iiﬁ. ) i.l: 3550 [ &1 =0
DG1IN | [ 5 x7 51 i3 13.00 | 61,00
Dann | b7 | & x8 Fib & G850 1 8300
Pai2n | HhSs 4 x s 12 2 B4 00 3280
P2 | [hY 5 x 10 14 =4 FEL.AMY | D58 G50
D522 | 1lb,10 10°x 12 1) o IVEE (0 | 252 1)
D523 | b1 2x 15 234 dff | Zxo0 | 32100
Zeiss Protar -9
For Wide Angle Instantaneous Exposures.
In Standard Mount with Iris Diaphragm
| Size of Plat Equivalent | Iy { |
Catulosue! Series ih‘lyefrnl.-d u-:':h. q|.-m_::| ]E‘::rﬂ rrice
Nomber  Number | Largest Stop | I =
I Inehes Inches Tachos i“‘" ¥ = [ree Dty - paid
Dol FREN 41 x 6 i I €24 00 | 83250
EMG1E] a4 9 x7 i 1 25.00 S
5T R, 1125 i % 84 U 1 33 00 A7 i
s Ha g B x 54 10 14 b, 5 57T 5
AT ITIn,7 %0 13 ¢ £ Bl 50 T2, 00
D5145 | s R 5 %1 1 . TR0 | 108,00




Zeiss Apochromat-Tessar

For Celor Printing, Reproductions, Etc.
In Standard Mount with Rotating Diaphragm

Size of Plate | Equivalent | Diameter Polon

difaloguel 5= Senes ANer witl P : :
'L'z:;lrl.:r:jhn” N:mrh-r [i-';r:;;f Eu‘rn' Fuacis 18 ST R T — : ~
Inches | loches Tiniches Disty « free Duty - paid
Ds12s | VILL 1 4 x 18 154 2 (10 |[S100.00 | #144.00
Pai2s | Vill 2 | 20424 25 2 =10 | 163,00 | 25400
DSI2T | VIE 8| Erad &5 41 =10 4 23800 $42,00
128 | VIIT 4 | - 31x35 1l SH [-12.8 375.00 | 59000
D512e | Vil 5 48 x il | 13 W15 ’] K75 00 1225 00

Zeiss Micro=Planars

For Microscopical Enlargement and Reduction
In Standard Mount with Iris Diaphragm

= = x e

Equdvilent | Idamoerer of

_ Price

N | Nombes | e | b | Soeet |
ke | M b b | SIS Iniches | Duty-Iree | Dty - paid
D565 | fal ] A f=d 5| 82500 | §36.00)
D516 !:L.'-! ]i L:l'l [=4. & | e b 4K
DLIGT ‘  FT ‘ 2 ] | -4 5 25 00N 36.00
[I516s In.d 3 I ll-;li | =41 A LHD 45 AWK
D5 160 1.5 4 | | f=1:H | a0 i) | A Ik
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Rates for Duty Free Importation

€. The Scientific Shop makes the following rates for duty
free importation on orders of ordinary size. On account
of the economies arising from the volume of our business,
these rates dare somewhat lower than the cost of direct im-
portation; they represent the c¢ost of the instruments plus
our. own expenses,  Our profits come from commissions
paid us by the manufactirers.

4L In a few cases where higher rates must be charged, the
custommer is notified before the order is accepted. In the
absence of instructions to the contrary, we bill all ship-
‘ments at Rate B. !

Net Charge | . o - CHARACTER OF SERVICE, includisg
Hate per Mark s fast weekiy nocmn steams hip sarvice and
or Shilllag e * {fust trelght from the seabosrd.

= o

Free delivery on board cary at
213 cents [GChicago, boxing charged exira
at cost, ¥

. . Free delivery on board cars ot
Rate B {27 cents | 22 cents 1{‘_."hic:lgr_:r. hoxing and cartage
lcharges paid by us.
e : Free delivery to any point Exst
- Rate C 27 cents | 22 cents |of the Rocky Mountains, boxing
E 2 charged cxtrd at cost. :

Rate A 263 conts |

' : Free delivery toany point East
Rate D | 278 cenls | 223 cents jof the Rocky Mountaios, boxing
- and edrtage charges patd by us,

Foreign Physical Apparatus

 q1 ‘Among the many foreign instrument makers whose pro-
ducts are imported by The Scientific Shop, the following
representative firms, for whom we act as special agents;
may be mentioned.

_Paul Bunge E. Leybold's Nachfolger
Cambridge Scientific Instrument . Co. . - - Nalder Bros, & Co.

. Dr. M. Th. Edelmann : Newton & Co.
F. Emecke ; \ Pulsometer Engineering Co.
R. Fuess : Rabert W, Paul
Sir Howard Grubb F W. G. Pye & Co.
Hartmaon & Braun A. G, Cl. Riefler
Hans Heele i Siemens & Halske
Adam Hilger Saciete Genevolse
Fr. Klingeluss & Co. : Dr. Steeg & Reuter
‘Rudolph Koenig's Successor C. A. Steinheil Soehne
Max Kohl : - W. Wilson

A Kruess LA : Otto Wolff
H dani Carl Zeiss Optical Works




