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To Our Customers.

o —

ORDERING., Inordering give catalogue number and name.  State to whom
the goods are to be charged; if to & corporation or school, use regnlar
order forms whenever possible,

TERMS. Our terins are net cash ol 30 days, and monthly aceounts are pavable
on the Lth of each month, Overdne nocounts are subject to sight draft,
No cash discount is given,

Customers nol having s credit already established with us will
unilerstand the necessity of seading relialle Chicage references or of
enclosing remittance to cover the amount of the purchizse. Shipments can
he made C. O, D ®rovided a sufficient sum accompariies the order to pay
express charges both ways,

REMITTANCES, Remittances shonld be made by hank deaft on Chicago,

or hy postal or express isoney order,

PRLICES, The prices given in these virculars are net on orders of ondinary sie,
Om guantity orders small discounts can be granted in o few cases,
Customers who are not entitled to duty-free entey of mported
apparmtus should bear in mind the fact that the customs duly oo instru.
ments mude chiefiy of metal is 45 per cent., while the duty on apparstus
miwde of glass, whether Wown, eut, orengraved is 60 per cent. Tnforma-
tion velating to duty free importation will be found on the thind page
of this cover,

INSPECTION, All apparatus is carcefully inspected and tested before leaving
" THE SCIENTIFIC SHOP, but any defect which has escaped us will be
rectified on prompt notification.

PACKING. All goods are carclully packed and safe” delivery is puarantes
when the choice of route and method of shipment is left to us; under these
circumstances any breakage or damage in transit will be promptly made
pood, If apparatus is damagel in transit we should be advised at once,
and the poods should be held pending receipt of our instructions.

Except where specifically mentioned, no charge is made for boxing
and cartage. o

SHIPPING: Ia the sbsence of definite shipping instructions, smazll orders and
deficate instruments will be forwarded by expreas-and large erders will be
senl by freight.  Parcels seat by mail are at purchaser’s risk.

Instruments which are earried in stock are usually shipped within
forty-eight bours of receipt of order, and import orders are filled with
unusual prompiness,
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Frederic E. Ives' Optical Novelties
and Specialties

The prices below are net, 1, o, b, enrsat Clhifcago, No charge
is made for boxing and cartage.

Ives' New Process Replicas of Rowland’s
Diffraction Gratings,

Thorp's method of repreducing Rowland's Diffeaction Gratings by aking
i cellilobd cast and mounting it face upward on glass has produced copies good
enongh for some purposes, bat the eelluloid lilm always distorts sufficiently to mar
the definition more or less, so that oven the best of them define better over some
limited porticn of their area than over nll, They give the Lest results ouly when
the raya entering the speciroscope are practically parallel, ag with dircet sunlighy
without a condenger, and are trnpsmitted throngh o selected lunited portion of the
grating, Even then, owing to the scattering of the light, wihicl manifests tuetf
s & pate fringe or hilo about the Hoes in bright-line spectea, the lines of the solar
spectrum donol appear-as black as with the origlnal Rowlond grating,  Aside from
e stretehing of the filip, the ssuoner of patting it down and attaching it to the
glass causes a slight uneveness of thickness which, b refraction, destroys tie
perfect purallelisn of the emerging rays, awd distorts the plane of the diffracting
sutface, while the difference in refrodtive index of the celluloid and glass produces
disturbing refleetions between the Lwo surfaces of the replic.  The defocts intro-
duced b any one of these sources of error may be slight, but that altogether they
are of miterial importance the result always shows, vspecinlly when the grating
is used in speetra of the higher orders,

By a remarkable improvement upon this method, My, Ives has suceceded in
making replicas which give entirely satisfactory definition even when nsed with
high evepleces in the second order spectrum, anrd these gratings are so finished that
they are ne wmore casily injured than glass priss,

This improvement 18 effécted (L) by making the cast in a harder and less
clastic material than celluloid, (2] by putting it fnce down upon the glass and
foreing itinto optical contiet therewith, so that the perfect plane of the diffracting
surface is preserved, and (1) by sealing it op wnder snother plane glass, with a
Dalsam mixiure having the same sefractive intlex ag the casting mmberinl, o that
the perfect parallelism of the transmitted ravs is insacad, and at the same time the
prating is protected from injury.

Fhe Ives Replicas are made from selectiad, guality A, Rowland Gratings,
and will be found equal for most purposes to avernge originals, besides betng more
convenient to use in the spectroscope, less hable to injury, and comparatively very
low priced; They are gold for less than one-fifth the cost of quility A originals,

A photograph of the E b region of the solar apectrum made with & C 140 re-
plica will be forwarded onapplication,  The b-group lines are well defined, aml
the print shows more than one hundred lines between Ej and by, i ¢., more than
two thirds of the lines shown in the same region on Rowland's tiap migde with a
six inch concave grating., A half-tone reproduction of this photograph 18 griven
on page &,



Photograph of the E«b region of the solar apecirum,
talen with Ives Grating C 140.

Mitch detail hus, of course been lost in reproduction, In the original print
the line marked x, midway between E amd b at wave length 6227 is clearly resalvied
irito o teiplet.  In testing the gratings all are rejected which do not resolve this
line in the second order epectrum,  As the D lines are about 20 Hmes as far apart
as the adjacent lings in this triplet, it will be seen thal these replicns have a resolv-
ing power in the seconid onder spectrun 2 tites ag preat as that needed to resolve
the D line and ten timed that réguired to show the niekel Hoe hetween the D's
This is the puntnntesd minimum resalving power of the smallest of these pratings.
To secure full advantage of this resolving power it is of course necessiary to use a
good alit, 8 high evepiece, amd to focns the image of the sun on the shit.

At the aperiures for which they are rated, the Ives replicas bear high eye-
piecing in the second order spectrum,  Gratings No. L. 141 are either made from
a special ariginal which yisdds retarkably “strong"’ replicas. or rmbunt something
more than one square inch of ruled surface from o larger oviginal.  Minute defects
whieh, like the minute air bubbles alwavs present in the best modern anastigmatic
ph:ﬂu,.gmpi:h: lenses, anly ¢ut off an insignificant amount of light, are 1gnored in
No. €. 140 and No, C, 145 replicas.

It should be noted that these pgratings throw much more light into the
second order spectrom on one side thun on the other.  Also that, as the price of
the replicas preciudes the use of glass with surfaces worked wath telescopic acour-
acy, there is usually a right side up sod fght way around for placing them in the
Epeclroscope in order to obtain the finest definition.  T.et the ]].:I.bel he right side up
and facing the evepiece,

There is a very slight hut even shrinkage of the cast replicas, increasing the
mmmber of lines to the incl a8 compared with the orginals, which are ruled 15,000
lines to the inch. Conditions have been established which insare a very close
approximation to 15,050 lines tothe inch, which number may b assumed to be
abont correct when the éxact nuthbor is 0ol marked on the hiuging strip,

Tves' new process replicas of Rowland’s diffraction gratings were first
offered for sale in Tecember, 1904, and their remarkalde guality, freedom from
liability to injury and low price, met with an immediate and gratifyng a pprecintion.
Several months’ practical experience has developed a still more precise and
ceonomicnl system of manufacture, and more rigid methods of testing have been
HPIT'HHI. with the result that a new mting and price Jist i2 now given, as follows:

C 140:C141 C 142

C 140, Ives Grating, wilth aboul one sguare inch of ruled £arface,
sealinl between glags plates Ux1% inches, rated for spec-
tmﬂp‘iﬂ ﬁf‘l i“ﬂh ipﬂflﬂmnr--.-p ------ R R T T R LAdETHE ,!‘inu

C 141. Ives Grating, same dimensionsas No, € 140 Iuet passing a
more rigid test, i, e, high evepiecing at full aperture......... 6.00



ML RLIRCHLE elWeen DWEr [ SE 10eE sgquarg 7 Prisms,
Ohviously, the spectrs with prisut mounts are not perfectly
“mormal'’, but this s of no importance except for aceurate
measurements of wove lengths, aund this mounting  pos-
sesses the advantage that Tess light is lost by reflection in
the secomd order spectram, and a faint duplication of the
speetra ( by reflection | which is apl to appear with strong
light when plane glasses are used is eliminated.  As the
prisms are generally more perfect optically than the muost
carefully selected plate glass, these replicas pive cxquisite
defnition. ... e AL FEE LA ATt b 1Y Sis A s A LY 7.50

C 145, Ives Grating, ruling 13x17 inch, sealed between glass
plates. 214 x 2 inch, rated for spectroscopes of 14 inch

3o g | L SR GRS S S - R ) 9.00
C 146. Ives Grating, some as C 145, but bearing highest eye
plecing at I apertunte e i voniisisies e i f Solitiom i 12.00

These gratings all have approximately 15050 lines to the inch.

Cheap Grating Replicas

Owing to the fact that thereisa large demand for low priced gratings
for purposes which do not call for the high quality which is represented by Mr,
Tves' tested standards, and because a perventage of those turoed out in the regalar
course. of manufactore have herctofore Leéen destroved, it has Deen deeided to
mirk all such which are not used up in the Simplex Spectroscopes *Second
Class™, and to offer them at balf the price of the cheapest standard Ives Replicas,
The only gusrantes given with these sceond class replicas 15 that they can be
made toshow the nickel line between Dy and Dg with direet sunlight without a
condenser, and theonly advantage claimed for them over averaze Thorp jrocess
;:'E!:i[iu'énﬁ 'i: that they are protected from injury by carciess handling, The supply
fa: limited.

C 150, Second Class Grating Replica with about one square
P R T [ T P S e L PR e eSS - [

C I51. Second Class Grating Replica with ruled surface

L 3 X I 36 IODEE. o oivivsiioiiiios g TR G TR 4.50

Photographic Diffraction Gratings

The following photographic diffraction gratings are mounted between plate
glasses und =ealed after the fashion of lantern glides.  They possess great hrillisney
and are sufficiently aceurate for rongh spectroscopic use, measurement of wave
lenigths by Kelvin's simple method, ete.  They are also excellent for projection of
gpectra with the lantemn.

C 153. Photographic Diffraction Grating, ruled sprface

2axdls nches, YO9U5 lines to the fuel. e e s o el b £1.50
C 154. Photographic Diffraction Grating, ruled surface Ixl
pnches: RI2E HHes F0 -t BReh. . .u o ve v rarsss bidoias shasssabhin 75

Circular Diffraction Grating For Lantern
Projection

These photographic gratings have o riled surfuce three inches in diameter, with
five thousand lines to the inch., By projecting an imaye of the electric are npon
the screen' and then placing the n.:iruu.‘]lar grating centrally over the objective #
circular: rainhow is obtained. These cireular gratings are mounted hetween
selected plate glosses, and finished like lantern slidés; they show considerable
periodic error, which does mot, bowever, injure them for demonstrations with the
optical lantern.



C 152

C 152. Circular Diffraction Grating, } inches dimneter, 5000
Thetba ey Tl O o e S e e e T e e $3.00

Ives Spectroscopes

New, [nexpensive and Efficient Difleaction Spectroscopes for Schpols,
Stodents and Amateirs,

The Simplex Spectroscope

A Smiall Diffraction Spectroscope of Original Desipn and Construction

C 133 C 133

The Simiplex Spectroseops mensures Zx2x8 inches, and weighs eight ounces,
It has-a slidinge focus, an adjustable glit and i Gued with a smiall [ves grating
replica having 15080 lnes to the fuck, 1t 8 desigmed to use na o hand spectro-
soope, with the spectrum spread out vertically instend of hortsomtally, and the
sprectra nre viewed ot an indicated angle from the axis of the tube-—about 15 Lo
25¢ with the first order spectrmm, and 307 to 50v for the second order.  The spec.
trum miay also be viewed n the horizontal position i preferved, = lile

With the slit closed enough to show the 1), K. b, and F Fravenhofer lines,
it rives a brilliant first order spectrim in diffused daylight, suitable for testing the
alworption of colured glasses, liguids, photopraphic color screens, et¢. The sht
i lodig enouel to permit of covering cne half only with colored glasses ete., when
testing their absorption :

With direct sunlight or electric are the secoml onder spectrum is equally
Lrilliant when the slit s sufliciently closed to resolve the T) line.

A pocket diffeaction spectrosenpe has been placwd on the market 1 Fantand
which shows marked inferiority to those mude with tlirect vision prisms becanse
yrniing r|_-|I||1'|.'.|-. give much ||.'-~_-L '|:-ri_1'i.|1|1 spectra than ].!'E";-‘:-F.!l-'.-‘l-l1ll!l'r sitnilar eondi
tions.  Within the Timits of size of a pockdt spreiroscope it s necessary o opim
the sl very muel wider in order to obtain the same amount of light, and the
definition 12 then much less satisfactory. In Ives' F‘-"Th'ﬂ Spectioscope this
defect is obviated by using o lens of much longer focus and larger aperture than
could be used ina pocket spectroscope 50 that, with sufliciently open siit to pive
erjually hrilliant spectea with diffused daylight, the definition {s quite as satisfactory
a8 with the small prismatic pocket speciroscones, andd the following sdvaniagesare
secured: (1) the spectram s normal, (2) the second order specirum 18 available
with direct 5'|”|.i.'ii{h|. or electric are, with 1 reager] resol '|-'i|'|5.:' POWeL; | 3) the cost 18
about one-half that of the prismatic pocket speclroscopes,



The Simplex Spectroscope is sold al a remarkahle Yow price beeause it util-
ites grating replicas which, while entirely satisfactory for this purpose, are for one
reason or another not up to the standand for use in more powerful spectroscopes,
1L is belivved that many teachers in the smaller sehools, end nany students and
experimenters, who might not wish to pay the prive of o more costly spectroscope,
will appreciate the opportunity thos safforded to obtain a serviceabie spectroscope
at o very fow pirice. It will also be found to be a very "handy" sccessory instru-
ment for those who have farge s Clrosconées,

C 133, Ives Simplex Spectroscope as ilinstrated and
L o e e P e T | 1Y

Ives’ Simplex Spectrograph

C 134

A substontial Gxed {oeus camera to which a Simplex Spectroscope can be
instantly attached for the parpose of making photographs of the gpectrum to test
['|1"1"r,'-_.£T-"-].3']li-11 denaiiive plates and color sereens. make reconds |'-:':|‘::-u:|r1_.~Lia,:-;] exXper-
ments,; eee,  Uomparison specirn can be readily phetographed by eove ring
one-halt of thie slit during the first exposure, and the other half during the second.

The half-tone cut below was made from & photograph taken in this manner
with the Simplex Spectrograph.  Oné-half of the slit wis covered by a cell comtadn:
ingr & solution of didymiom chloride anid the exposure was smade o difused day-
light. The lower hall of the et shows the solar spectrum while the upper half
g:i'-'t'l- the absorption bands of the salt. The chief Frauenhofer lines are lettored,
and the absorption bands are marked thus 5. A copy of the original photograph
will e sent ou application,

D Eb F G H
Flg. 134a. Solar specirum and absorption spectrum of didymium



All Simplex Spectroscopes will wive pood resnlizs with this camera, but when
camern and spectroscope are ondered topether o special selection of grating replica
will be made to secure the very best photographic results

Made in hardwood, ehomized, with achromatic lens, double plate holder, aned
graund vlass serel,
C 134, Simplex Spectrograph. the comera with plate holder

and focusing screen, but without apeclroscope, v 8750

Ives’ Duplex Diffraction Spectroscope No. 1

C 135

This is csscntiatly a Simpléx Spectroscope with the addition of a stand and
telescope.

The first ordér spectrum is all shown at once across the large ficld of a well-
mnede 2 inch Huvgeman eveplece, and with narrow 511t & dhirect sunhight the D
line i& shown handsomely resolved,  The secomd order spectrizm can be made to
show the nickel line between D1 aud D2, although a higher power eyepiece should
he used for this purpose.

This spectroscope i therefore more efficient for many purposes than one of
the Bunsen pattern costing from £25 to §5l).  Its low ]1-ri-.'1- 19 due to the fact that
the bodv is of wood instead of metnl, the divided cirele 18 amall and simple, being
mierely intended as a rough index, while the telescope is swung from a convenrent
point which involves o amall optical eompromise, By thie construction a high
degree of efficiency and durability is obtained st low cost.

The Duplex Spectroscope is supplicd with an iron tripod stand and & small
adjustable mirror for comparizon of spectra,

C 135, Ives’ Duplex Diffraction Spectroscope No. 1. $15.00



Ives’ Duplex Diffraction Spectroscope No.2

C 136

This instrument differs from the Duplex Spectroscope No, 1 chiefly in being
provided with a lazger circle, amd in having the part corresponding to the Simplex
spectroscope (C 133 made so that it can be readily removed for use as a hand
apectrascape or in conndetion with the Simplex Spectrograph (C 154,

C 136. Ives' Duplex Diffraction Spectroscope No. 2 $20.00

The Ives Fluoroscope

k o

e iy

This is a specially desygmed dark box- with a deep blue glass window, and
having viewing apertures faced with pale yellow glass.

Placed near a window in daylight, objects enclosed in the box are almost
invisibie unless they show green, vellow, orange, or red Huorcscence, in which
case they appear beautifully self Tuminows, I direct sunlight is allowed to fall
theowerk the Flaes window the effect 18 oraroein e,



THE SCIENTIFIC SHOFP, CHICAGD,

T bottons s hinged so that 1t can be readily openred to recetve the objeets,
With each Fluoroseope 1s ineluded a fluorescent photographi, u “‘jewel"’ of urmnivm
giass, and three corked tubes of fluorescent dyes, -
With some objects; the beauly of the diaplay s enhanced by removing the
vellow glass, thes making the objects appear dichroie,

C 116, Ives' Fluoroscope, with (luorescent photograph, jewel

C 118.

C 119.
C 120,

No. 1 e 120 No, 2

of vraniom glass, and theee tubes of Anorescent dyves ...

Ives’ Color Preparations

il Al e T

P T

Set of Coal-Tar Dyes {ir Absorption Experimenis.

Etght seleeted] colors in pelatitie; in rectangles separatod
by white spaces, ona 34 x4 inch plate, moanted like a
lantesn shide., Each rectangle of color is divided into two
parts, showing different rll:pti‘lq of color, “The armprement
13 such that with a 14 inch slit in the optical lantern, di-
vided spectrz can be projected, showing at one time two
shades of the same calor and white, or cither shiade of two
sijacent colors and white.  In most ordinary spectroscopes
spectra of any one color and white, or of two shades of nav
one eolor, can be seen at one time. ..cocoocciveriens :

AR E AN AL

A Simpler Preparation of the same eolors, in even

shades, sorrounded by Black...oivosirciinnie,

Chromatic Discs, Armangel in Trefoil,  In form of lant

ern mlides, No, 1, iElqu'.mtiu-,: mixture of colored Hghts,
red, green and blne-violet on o black pround, ovetlapping
to muke white and the minne colors, peacock-hlue, crimson
pink, and yellow, No, 2, illustrating superposition of films
of L'."él.l:l!i-‘E]::L'l."lﬂ‘lt color,  Minugs rodd | peacock blue), minus
green (erimson pink ), and minue blue | vellow ) overlapping
to make black and the plus colors, red, green, and blue-
VIOIEL. PO PRIt i it

tEEldsbbdraddnrnaranranrnIpyra e s sdbdanbad

$5.00

$2.50
1.00

5.00
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A Most RemarKable and Beautiful Optical Novelty
Aswarded the only medal in the scientific
section of the Roval Photographic Society's
anntn] exhrbition

The Paraliax Stereogram 1= a photographic tronsparency which, without the
use of 4 slercoscope or any other optical sid, shows the obiects photographed in
in perfect steres mcopie relief, apparently as solid ohjeets seen through and bevanid
the glass, or standing in the air in front of the glass, It i an pdmimble denrostra-
tion of the principles of sterecsconic vision,

Fig: 454 a

The parallax Brereogram consists of {1} a photographic transparency, which
18 a line composite of the two images of an vrdinary stereosciopic photograph, as
showt l:j.; 454n, nudd on 4 larerer scale, in Fig. 454L, and (2] a cover screen
ruled with opague lines, mounted over the photograph at n spitable distance,

The Photographs are made throurh a sereen riled with one hupdrid
lings to the inch, the opeque lines being breader than the clenr spaces, and a
similar screen is used for the cover,  The shotograph itself has two hundred Hnes
to the inch, the altertate lines belonyging respectively 1o the imapes tntended for
the right amd left eve. Tt will be seen that if the cover screen is placed in contact

with Pl 1-';1|:|"L| I:_\_":'.'.LI]I.. it ean be so Iii_ﬁ'l’:-l:-!«i.;_—fi as to cover all |:'||-_--'|:.|=_-L-h..'|:||_-|_.-_;.:;;::_i1|-_; 10



ane eve, and a sinvle imege, like one half of an selinary stres -r:'!'-'l.f.' photograpl
will then be seen: and that if the screen 15 slightly rrised shove the photograph,
gither sot Of lines oy be seen ot will by looking throogh the lines at ol I]llr."!
gngrles Ivom the perpemigular,. n order to obtain --.'.l-.'-—|:-:--:cr;|i| vigionl, the screcn
is 50 dis SMIEC <L thymt Frowm Gl 'u-l b ol view, o L RN FE T illax of visgon, thic lines
{arimid g the rtohi eve Ty e ate SEel ol by the I'1.,_ 15 ehe, and the Hines lormiary
) = o T .
the ettt v 1‘.11:q'.'|-.= Hie seen oniy "_l_l; the  left-eve, &8 18 Imidiested 113 ] 1= g T
Liniler these conditions the flat photowraph oy ;H:.'.rﬁ- to vanish and to be replaced
by a solid object, which mav appear to be situated gt some dstunce on the other
side of the frame, or suspended between the frame and the eves, Photographs of
laroe stre can be maiein rlll- : '.-. % .|'|'!. o L E T the anele of visaon sublended imi the
absence of any visible optical aid, the résults sre far nore realistic and impressive
than by smov other oieans of sie reOscig ¥l e ntation.

LEEF EYE RIGHT EVE
o -

- BeREEN
— METURE

Fig, 454¢c

The following selections from our list of stock subjects are of a popular
charactir and are particul 'i'. well ndipted to rllustmte the sy I!iil-ll.

Thase minrken are “‘reteeati |H 'effecta: thosc 11*3!;..; | :s-Il.'.-uh*'.!'..: o
THe view of (e moon 38 not onldy o |_.I|-..|_'I" ol Interesting sulyject, Hut beantilally
] M 5
tihestrates se i lose |.i'-1| VIEIO 1-".' nvpeea rit s hollow et I'-'-""| ere when the 11 I"'lI f

eve ocrupies the correct |_l“-|.1.l 11 foe th |L[L-L'-I_ and viee versa
StocK Subjects, {115 x 515 inches, in ook frame, packed in grooved lid
!.'.:i::l'.lk 1] I:“:l:'\\.

President RoOoSeveall T.iiiiarimersrinstissrssrsssssssinss s
Girl with Violin ... . . riiiraiins sienians
g B T B BT o i s [l T O] o e N 0 S A G
The Brigand (man holding pistol), hewl®, pist
Statuefte of Girl's Head® .. ... i
Statuette of Girl's Head o T S R e A
Statuette of Man's Figure with Camera® I

(pleleleielele
R R S
L i LR L gy
o U ad D) et oy
uuuui.n_m!.n U U
Y =T=-T=1-1-1-)
SoooDDa



Ives’ Straight Line Monochromatic
Light Apparatus

Collimator with adjustable slit and 10 inch focus lens, direct vision doible
prism Ives' grating replica, aperture 4'xl or 1x1 in.., 10 in. focus léns on
swinging arm 1o focus parallel rays on slit, all meunted on adjustable iron stand.

This apparatus 33 of quite novel construction, making it uot only stmpler
and cheaper than anything of the kind heretofore produced, but meomparably
more convenient to use, and at the same time capable with sunlight of projecting
upon the slit of another spectroscope a farge amount of light which is confined to
wave-lengths less separated than Dy D2,

The replicas used are Ives' second closs special) giving remarkably brilliant
first order apecten, with resolution and definition gquite good enough for this
purpase. They are cemented hetween 1689 prisms, thus giving direct vision with-
aut lateral displacement of thie spot of Tight, and with straight line adjustments
the part of the spectrum utilized 14 changed by sliding the mouit of the callitnting
lens, which is made of large diameter for this purpoee,  The convenience anid
efficiency of this novel method of shifting along the speetrium must Te seen (o he
appreciated, The comdensing lens, whicl swings into and ot of position, comes
mutomatically to the exact position necessary to focus parnliel rys nxially npon
the slit, and the focusing lens may be swuny out when a browd parallel Beam is
required for filling the condeuser of a microscope or other similar purpose,

A thost interesting experiment with this apparatus congistsin _Iill'[]f-ul.‘i'i.'ll:.." the
parallel rays ( preferably of sunlight from & heliostat) through the condenser of a
microscope and then observing the comparative resolving poiver with rays from
different parts of the spectrum by slowly sliding the collittating lens in its irount,
A 15 i, objective, with central light, very bandsomely resolves a dry plenrosignna
with the hloe rays, focusing black and white dots with great crispness, hut as the
spectrum i3 shifted, the resolation beeomes first woolly, in the yvellow green, and
finally, in the orange, allogether absent,

This apparatus is ondinarily made with non-achromatic lenzes, which are
efficient for this purpose, but can be mude to onder with selirorintic lenses, at o
advanced price, and can also be made to order in larger sires. The Lest replica for
eritical  work i8 the & xl in,, but the 1x1 in. gives an equal amount of light
with only slightly less purity, amd may be preferred for monochromatic
illumination in the microscope,

Prices on application.
In preparation:

Ives' Simplex Clochkwork Hellostat.

A Convenient Slide Wire Bridge by
Siemens & Halske A.-G.
C B15, Circular Slide Wire

Bridge for rapid measuretaent of resis.
tances, in closed protective case, with
switch-contralled comparison resistances of
0.1, 10, 100, and 1000 ohms, double sueces-
rive contact key, nnd terminals for galvano-
meter and batterv, Wesistnnoes are read
dircctiy on the slide-wire scale. Duty free $77.50

A complete price list of Siemens & Halske's electrical mmeasuring instruments
will be sent post-free on application.
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Duty Free Importation.

-

The customs duties on selentific instruments of foreign manufacture range
from 45 to 60 per cent. The Tariff Act of 1897, however, permits scien tific appara-
tis to be imported free of duty for schools, colleges, and societios incorporated for
educational or scientific purposes provided the apparatus is imported in good faith
for the use nnd by the order of the institutions, and not for sale, subject to certain
regulations prescribed by the Secretary of the Treasury. The Treasury regulations,
which are intended to guurd against false entries, are somewhat complicated, and
inelude o tangle of red tape which is exasperating to one who is not in daily touch
with the Customs House,

Il imnport orders. are placed with THE SCIRNTIFIC SHOP these annoyances
are borne by ws, and but two Government papers reach the customer, The first of
these is an oath stating that the spparatus is ordered for the sole use of the
institution as ita permancnt property; the second i a receipt acknowledging
delivery of the apparatuz,  These papers are to be signed by one of the exeoutive
officers of the institotion or of its Board of Trustees,

Moreover, much expense is saveill by placing import onlers with Tuwm
SCIENTIFIC SHOP; this for several reasons, Handling s¢ we do the entire foreign
purchases of many institutions, the valwmne of our business enables us o secure low
freipht rates. Our shipments come in by weekly steamers awid it i3 not unusual for
one consignment to be larger than the annual porchases of any one institation,
[n this way the entry fees and other incidental expenses hre divided among many
orders instesd of being borne by but one,  Moat foredzn mechanicians list in their
citalognes many pileces of apparatus wade by others, We study the sources of
supply and, when we are given liberty to do so, we attempt to place the orders
with the actual makers and thus give our costomers better prices. Our profits
coune from tesde disconnts or commissions which are not granted to the consumer,

Our offices are within three minutes walk of the Custom Hguse and the
Appratsor's Stores so that we can persoually oversee the examination of sliipments
of delicate instruments,  All boxes from abroad are delivered to our shipping
room aod are there ingpected and repacked. We are thus in position 1o guarantee
delivery of imported apparatus in good onder,

We bave in our files some hundreds of cntalogues which cover the entire
field of foreign and domestic apparatns. These files are corefully indexed and
kept up to date.  The information in these catalogues is at the disposal of our
customers, and we shail be glad to quote prices on any apparatus from any maker.,



Foreign Physical Apparatus.

Among the many foreign instrument makers whose products are imported
by THE SCcigNTIFIC SHop, the following representative firms may be mentioned,

W. Apel

Georg Bartels
Brin's Oxygen Co.
Tuul Bunge

Cambridge Sclentific Instrument Co,

Dr. M. Th, Edelmann
Eiliott Rros.

F. Bmecke

R. Fuess

E, O, R. Goetre

L. Golax

S5ir Howard Grulbb
Emil Gundelach
Hartmann & Braun A, G.
Hans Hesle 3

H. Hensoldt & Soehne
W. Q. Herneus

Jas. J. Hicks

Adam Hilger

Keiser & Selimidt
Eelvin & Jas, White
Fr. Klingelfuss & Co,
MMax Kahl

A. Krugess

Leppin & Maache

E. Leybold's Nachfolger
Ed, Liesegang

(>, Lorens

Muirhead & Co.
Ricliand Mueller-Uri

Nnlder Bros, & Co.

Newton & Co.

L. Oertling

Ih. Pellin

Juliua Peters

Pulsometer Enpineering Co.
Hobert W, Paul

W. G. Pye & Co.

L. Reimann

Jules Richand

Cl. Ricfler
Rulmer's Physical Laboratory

Gehr, Ruhstrat

F, Sartorius

Prane Schmidt & Haensch
Schott & Genoseen
Siemens & Halake

Dr. Steeg & Reuter

C. A, Steinheil Soeline
D, Stolirer & Sohn

L. Tesdorpf

}. R. Vioss

J. Wanschaff Sohn

W. Watson & Sons
Georg Westphal

W, Wilson

Otto Wolff

Carl Zeisg Optical Worka



