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NOTICE.

HAVING the largest and best assorted Stock of Mathematical, Optical and Philo-
sophical Instruments, both of foreign and domestic manufacture, in the United
States, we are enabled to offer unequalled facilities and inducements to intending
purchasers.

In ordering Instruments and materials from this Catalogue, it is merely necessary
to state the edition and the numbers of the articles. A/l former Editions are super-
seded by ths.

TERMS CASH.

The prices throughout the Catalogue will be strictly adhered to.

When no satisfactory Philadelphia or New York reference is given by the party
ordering the goods, the money should accompany the order ; but where it does not
(either from want of confidence or other cause), the goods will be forwarded by ex-
press, with bill, C. 0. D. (collect on delivery), provided a remittance equat to one-third
the total amount of the order is sent with it.

No order for a less amount than Twenty-Five Dollars will be sent C. 0. D.

The Express Company's charge for collecting and returning the money on C. O. D.
bills, must be paid by the party ordering the goods.

The safest and most economical method of remitting money is by Bank Draft or
Post-Office Order, made payable to us. Where neither of these can be procured,
United States or National Bank Notes, or Postage Stamps, can be sent by express
with safety, the sender prepaying the express charges.

Goods ordered to be sent by mail must be prepaid, and the return postage included
in the remittance.

All packing boxes will be charged for, and all goods will be packed with the utmost
care; but no responsibility will be assumed by us, for breakage or other damage,
after a package leaves our premises, except upon special contract.

SAMUEL L. Fox,
JEsSSE S. CHLYNEY,
WiLniam H. WALMSLEY,

Trading as
JAMES W. QUEEN & CO,

NEW YORE, June 11th, 1874,




P ) o B

o RN

| i

PREFACE TO TWENTY-FIRST EDITION.

ToE great changes in the mode of illustrating various laws of physical science, as
well as the discovery of many new laws to be illustrated, have demanded of us a more
thorough classification and complete list of such instruments as are now available for
these purposes,

We have endeavored, in the present manual, to present such a list, arranged, =o far
as practicable, in a strictly scientific order. In all cases where it seemed necessary,
we have illustrated the style of our instruments by a wood-cut.

The growing importance of Spectrum Analysis, and, also, the method of illustrating
physical laws by optical projection, warrant us in calling particular attention to the
chapter on Optics. The instrument for projection there described is the same, essen
tially, as that mentioned in the American Journal for August, 1868, and has been
thoroughly tested in every way.

We have appended to our list of Physical Instruments, besides a list of Chemical
Apparatus, a list of the celebrated Auzoux’s Anatomical Models, which are grad-
ually and deservedly making their way into many of our best institutions of learning;
and also of the less known but still excellent ones of Bick and Steger.

While it will be our aim to keep as nearly a complete stock of the instruments de-
scribed in this mannal as possible, we shall devote particular attention to keeping
always a full line of those goods which are in constant and general use in the class
and lecture room. Orders for instruments for special uses, or for those not in stock,

will be promptly attended to.
We trust that this effort to place before our friends and patrons a more complete

list of strictly first-class physical apparatus will meet their approval.

JAMES W. QUEEN & Co.

Juxg 11th, 1874.
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4000,

4001.
4002.
4003,
4004.

4005.
4000,

CATALOGUE

or

PHYSICAL INSTRUMENTS

CHAPTER L

INSTRUMENTS ILLUSTRATING THE IESSENTIAL RRELATIONS OF
MAarrer Axp Fogrce.

SECTION I.—0x MEASUREMENT.

Metre and Yard. Square rod of wood with metal tips, having the

metre and the yard with their subdivisions on adjacent sides...... é
Steel Tape. Six feet in length, divided on oneside into feet and inches,
on the other into millimetres. .. .. .........c..cciiiaeny sainanes

Clard-Board Rule. Half a metrein length, accurately divided tomilli-
metres on one edge, and inches and subdivisions on the other...

Model of Vernier. Straight form, of white-wood, one metre in

POBLAT . o o v oinniomisnimessinn ssimeserssessossnsessanaeisesssisietynis
Spherometer. To measure exceedmgly small thicknesses of solid films.

Clathetometer. To measure small differences of level in liquids, at &
distance from the observed column, German form...............
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L 4008, 4009, 4010,
o PRICHE
4008. Leroy's Dynamometer, or Spring Balance. 12 inches long, for
o measurement of weights up to twenty-five pounds. .. ............. £5 00
4009. Spring Balance, with dial. For measurement of weights up to twenty
POUDAB . o v oo v v avann tonneeonsonesssoneessosrosnaaesssssnosssas 15 00
4010. Regnier’s Dynamometer. For measurement of powerful forces or
WEIEHES. o v v v v v vemeorvnnonoaenne vussnnesroness snsesosassinasss 100 00
4011, Delicate Balance. For the measurement of weights under half a
pound. Turns with the ! of a milligramme, in glass case.,........ 50 00
4015. Set of Weights. Avoirdupois, four pounds to § ounce, in nest, of
RIDIBEL, ., <5 rm 30 00100 DB M AT WIS A V5 R W N W) 9 W T o e el 9 00
4016. Set of Weights. Troy, tenouncesto Jgrain,............. .00y, 0 00
4017. Set of Weights. Apothecary, one troy-ounce to } grain, in mahogany
X 008E. Velvel-Ined. .. .. icias s o Wiassiin suanstaslaaliaiia e 2 7D
= 4018. Set of Weights. Apothecary, from 1,000 grains to -}, grain,......... 7 00
' 4019. Set of Weights. From 50 grammes to one milligramme, finely finished,
in mahogany box, with foreeps, . ... ...oeiiiiiiieriiininnen.n. 16 00
SECTION IL—MOLECULAR FORCES,
4015. 4030. 4031. 4032, 4033,
: 4030, Pair of Cohesion Plates. Of glass, three inches in diameter. ... ... 125
4031. Pair of Cohesion Plates. Of brass, three inches in diameter........ H 00
4032. Pair of Cohesion Hemispheres. Of lead, oue and a gquarter inches in
SHBTREEEE. o et ras o R AR R A A BR8N SUNe Sy eI 1 50
4033. Adhesion Disc. Of glass, three inches in diameter, supported by a silk
cord at the centre 1 25
."'.:




MOLECULAR FORCES,

4034. Capillary Tubes. Set of six, in wooden frame, with tin water-pan, .
4035. Capillary Tubes., Set of six, mounted on a tin frame, with water-pan
L s e N
40:30. Capillary 'l‘}:hﬂm S!_’*t: of six, mounted in a glass cell, with brass
clamps, for the projection of the phenomenon upon a screen. .. ...
40137, Capillary 'Plate.q. A pair, four inches square, of thick, polished plate-
glass, with brass elamps and a glass water-cell. . ...... ... ... ..
4038, Capillary Plates, A pair, four inches square, of thick, polished plate-

glass, with brass elunps and metal pan, arranged for projection, , .

PRICE

$1 50

5 00

AN

4039.

4030). Cohesion Fligures. A series of wire forms, or skeletons, representing
the tetrahedron, cube, globe, cylinder, square pyramid, and hexa-
gon, with supports; and a gallon vessel of glass, to be filled with Pla-
teau's mixture of glycerine ............ O e 8 W pimim e e e

4040. Greometrical Florms. Oblate spheroid, prolate spheroid, sphere, hemi-
sphere, triangular prism, hexagonal prism, cylinder, pyramid and
frustum, cone and frustum, cubes, parallelopiped, &e., made of
white-wood, and neatly finished, .. .... ceees —

4041. Geometrical Forms. Similar to No. 4040, but larger, and made of
PERE WO . -t oiimn alh = B B A P AU s e miorem iy o

4042. Models of Crystals. Set of twenty-five forms, of glass, contained in
a neat box, about 13 inches by 9, with velvet fitting. The separate

pieces vary from one and a quarter inches square, for the cube, to

two and a half inches long, for the hexagonal prism; and form alto-

gether the neatest and best set yet devised. The forms are as

follows : 1, cube ; 2, octahedron; 3, tetrahedron; 4, dodecahedron;

b, pentagonal dodecahedron; 6, trapezohedron; 7 and 8, cube with
truncated corners; 9, cube with truncated edges; 10, right-square

prism with truneated corners; 11, right-square prism with truncated

"edges; 12 and 13, square octahedra; 14, rhombic octahedron; 15

and 16, truncated rhombic prisms; 17, rhomboidal prism; 18,

obtuse rhombohedron; 19, acute rhombohedron; 20, hexagonal

prism; 21, 22, 23, truncated hexagonal prisms ; 24, double hexag-

onal pyramid ; and 235, scalene dodecahedron., ..

TR R R ® FPEoEFEEAF AR

8 00

20 00
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40H4.

4053, Dutrochet’s Endosmeter. Consisting of an inverted glass bell, closed
at the bottom by a porous memhmne and atthe top by a cork carry-
ing a glass tube, withscale. The whole instrument is suspended so
that the bell dips into a tank containing that tluid of the two to be
experimented upon whose penetrating power is greatest, while the
other is poured into the bell and tube. ............. ... ... ... ...

4054. Graham’s Diffusiometer. Consisting of a vase for mercury, a glass tube
with a ball, and narrow neck, closed by a plug of pld,htu of Paris, ,

4055. Beclard’s Endosmeter. Consists of a glass funnel, to which is cement-
ed a porous cup, supported on a firm stand ; a bell-glass, and a cup
for fluid, accompany the instrument..........cvviiiiiinnninan,

4056. Oersted’s Apparatus for compression of fluids. Consisting of a strong
glass cylinder, sixteen inches high by two and three quarters in

diameter, with heavy metal base, and cap as shown in the cut.
(See p. 5.) A tube with recnwed neck, and a metal scale enclosed

in the main tube, serve for the mgiﬂtering apparatus.......... S

SECTION III.—ON ImPACT.

4061-2. 4063.
4000, Inertia Apparatus. Mahogany stand, with spring, card and ball. ..




ON IMPACT. D

4061. Collision Balls. Set of five highly elastic balls, one and a half inches ==
in diameter, mounted with double cords on a mahogany frame,
thirty inches high........... cosesbentvaninrssannsssirens §6 00

40062, Collision Balls. Set of five ivory balls, one and a quarter inches in
diameter, mounted with double cords on a mahogany frame, thirty
inches high, . .................... e O A B e )

4063. Collision Balls. Set of five imitation ivory balls of the highest;
attainable elasticity, two and a half inches in diameter, and
accurately spherical, mounted with double cords on a strong
mahogany frame, three and a half feet high, with graduated arc.. 30 00

4064. Collision Balls, Set of seven glass balls, one and a half inches in
diameter, with a groove in a mahogany base, one metre in length. . 5 00

4065. Collision Plate. A slab of marble, one foot square, in wooden frame,
and a ball of ivory, one and a quarter inches in diameter, ,.,...... 8 00

40050. : 4066.

4066. Complete Apparatus for the demonstration of the laws of impact,
both in elastic and non-elastic bodies. Consists of a post of ma-
hogany, three feet and a half high, with graduated arc; on a firm
base of the same material, supporting by double cords of silk the
following :

1st. Two elastic balls, each two and a half inches in diameter, of
precisely equal masses.
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I'RICE

2d. One elastic ball, of exactly half the mass of each of the former.
2d. One elastic ball, of exactly one quarter the mass of the same.
4th. Two non-elastic balls, each two and a half inches in diameter, of
exactly equal masses.
Sth, One non-elastic ball, of exactly half the mass of each of the
former,
A spring pistol is so adjusted on the buse between the balls, as to
strike both at the same instant with equal force. It can be re-
moved entirely when necessary. ... ....coiiviiiiiiiiniecis e, $60 00

4069,

4009. Apparatus to Illustrate the Reflexion of Motion. Consisting of a
semicircular table of cherry, a marble slab for reflector, a spring
pistol, ivory ball, and pocket to cateh the ball after the rebound.
Edge of table graduated to show the relation between angles of in-
cidence and reflexion....................... s e T B g 25 00

4070.

4070. Hoop of Brass, to illustrate the alternate expansion and contraction
of an elastic body, when compressed and then set free. On base of

polished MABOZANY .« s siveenans susmsiniioin sunsinoes i o 00

()




INSTRUMENTS ILLUSTRATING ROTARY OR TANGFNTIAL FORCES. 7

4071, Resultant Table. A table of mahogany, eighteen inches square, with

spring pistols and ball. ., ..., .. ........ ... Sl i ciea. $10 00

4072, Rursult,u_nt rr“hlu: H:unft as prr:ceding_. but with an arrangement for
drawing the pistols with any proportionate force, and for discharg-
ing them simultaneously .. . . ........ L ORI S 1

SECTION IV,

INSTRUMENTS ILLUSTRATING ROTARY OR TANGENTIAL FORCES.

T
(] |Il:|
_ |i||:|L|

4075. Whirling Machine. A single hoop of spring brass, nine inches in di-
ameter, with spool and cord for spinning. On a firm base and ver-

Al TOA O 1TOM - o s o s s e e e e e ke e st 4 50
4076. Whirling Machine. Table, 153 inches high, by 17 inches wide.
Eight illustrations. Consisting of double hoop of spring brass; a
globe, oblate spheroid, prolate spheroid, and double cone of wood ;
a ring and a chain of brass, and a glass vessel containing mercury

and & eclozed DUl .o viscviniin assamrimisias A —— 12 00
4077, Prismatic Cylinder. Of wood, four inches in diameter and covered
with paper of the seven primary colors, To beattached to whirling 5108

machine No. 4076......... e e s e ey
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4078. Whirling Table. A strong base of mahogany. three and a half feet
long, with iron driving-wheel, metallic spindles, aceurately ground
to their fittings, screw arrangement for tightening or loosening the
cord and screw attachments, with key for fastening to the spindle :

1st. Double brass ring, twelve inches in diameter.

2d. Vase, open, for mercury, water, and other fluids of varying
density.

3d. A strong mahogany frame, on which ig stretched a wire, two
equal balls connected by a tube, and two unequal ones con-
nected by a strong rubber cord.

4th. A heavy ring of brass, from the top of which may be sus-
pended a brass chain or ring, or wooden figures, asin No. 4076. $40 00

Or finally, any of the following apparatus for rotation :

4079. 4080 and 4081.
4079. Model of Steam Governor, to be attached to No. 4078 ... ......... 10 00
4080, Frame with Inclined Glass Tubes. For liquids of different densities,

to be attached to No, 4078, .. ... ittt 10 00
4081. Inertia Table. With heavy wooden ball attached to the centre by a

cord. To be attached to No. 4078, ... c.vvviinrnenninnnrneens 5 00




INSTRUMENTS ILLUSBTRATING ROTARY OR TANGENTIAL FORCES.

4082.
FRICE
4082. Globe of Glass, with Cork., To show air-bubble at centre by attach-
o) 2 Vi £ T L i e N S S e e gL e . $5 00

4083, Heavy Fly-Wheel of Iron. With screw attachments above and below,
for attaching it to No. 4078, and for attaching various instruments
to it, when steadiness and uniformity of rotation is necessary..... 10 00

0
N A

gt

g

4084.

4084, Instrument for Determining the Laws of Centrifugal Force. To
be attached to No. 4078, .. ..voiiiieiiriareineiiiieaiiaaanns

4085. Register. To be attached to the whirling table No. 4078, so that the
exact number of revolutions per second can at any time be noted.
This, with the fly-wheel, No. 4083, places the whole question of cen-
tral forces under exact measurement., .. .cocceceeiiriaaanes oo
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PRICE

4086. Centrifugal Railroad. Of neatly Jﬂl‘.‘ﬂ.l‘lﬂﬂﬂ tin, three feet in length,

I WItH & DAL L e e e e e ee e 4 00
4087. Centrifugal Railroad. Four feet long, of neutl:,' japanned tin, on a
wooden base with leveling screws and glass ball. .. .. cerenrneanses 1000

4088. 4089 and 4090.

4088. Gyroscope Top. Wheel, 24 inches in diameter..................... 2 50
4089. Gyroscope. With three-inch wheel, of brass, with lever and balance-
weight, supported on an upright pnmted post of steel. . P 8 00

4090. Gyroscope. Similar to No. 4089, but with brass wheel fuur mches in
diameter... e el D e e e I 1




INSTRUMENTS ILLUSTRATING ROTARY OR TANGENTIAL FORCES,

1091, Gyroscope. Very superior. Wheel of brass, six inches in diameter
lever of brass, balance-weight of iron. This instrument admits of
a smaller (three-inch wheel) gyroscope being attached to end of lever,
and shows then the combined rotations very neatly. Supported ona

strong steel upright and pointed post, fastened to a heavy base of
polished mahogany. . ...

4092, 4003.

4002, Bohnenberger’s Apparatus. All of brass, except axis and vertical
support, which are of steel. Wheel four inches in diameter.......

4003. Hardy’s Inverting Gyroscope, Base of mahogany, pillar and sup-
porting arm of iron, neatly japanned, wheels of brass, four inches
in diameter, with set of rubber cords. .. ....vveeesseresresesssses

4095, Plateau’s Apparatus. Forshowing the effects of rotation when the in-
fluence of terrestrial gravitation is removed. A glass tank, with
vertical axle, crank, and dise., . ............ e T e A G .

16 00

20 00
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4100. Parallelogram

JAMES W, QUEEN & CO., NEW YORK AND PHILADELPHIA,

CHAPTER IL

4101,

of Florces. A light, graduated hinged frame, without
weights or pulleys, but with cord extensions. ....................

4101. Parallelogram of Forces. Very accurately and delicately made. Con-
sisting of a very light, graduated frame with hinged joint; a pair of

pulleys with bearings as perfect as possible, with set of weights,
twelve in number, and each weighing two ounces. The whole sup-
ported upon two brass posts, eighteen and twelve inches in respec-
tive height, on base of polished mahogany. ......................

INSTRUMENTS ILLUSTRATING THE PRINCIPLES OF MACHINERY.

PFRICE

$5 00




INSTRUMENTS ILLUSTRATING THE PRINCIPLES OF MACHINERY.

4103. Illustration of Pulleys. Polished base of mahogany, from which rises
a post of the same material, 26 inches high, with arm from which
the systems are suspended one at a time; brass pulleys mounted
with strong silk cord; each system counterpoised. The weights are
made accurate, so that each system performs its work perfectly.

1st System. Fixed pulley, power and weight equal.

2d. One fixed and one movable pulley, power and weight, 1: 2.

dd. One fixed and three movable pulleys, power and weight,
1:2,1:4,0rl:8.

4th. One double fixed and one double movable pulley, in blocks,
power and weight, 1 : 4.

Hth. Capstan, with cord attached to 4th system,

th. Wheel and axle, three radii, in proportion of 1, 2 and 4.

Bet of weights from two to thirty-two ounces; smaller of brass,
AP 0L HOR, e ssis i sniin s s e e R S A A A S Earet s

4104.

4104, Tlustration of Pulleys. Polished mahogany frame, thirty inches long
by thirty-six inches high; pulley-wheels of brass, two inches in
diameter, mounted with strong silk cord. FEach system counter-
poised ; every part, including the weights, made with the greatest
accuracy, so that all the systems illustrate their respective laws with
precision.

1st system. TFixed pulley, power and weight equal.
2d system. One fixed and one movable pulley, power and weight,

Liyid
8d system. One fixed and twc movable pulleys, power and weight,
1:2and1:;4

4th system. One fixed block of three pulleys of different sizes,
and one movable pulley of same character, power
and weight, 1 : 6.

5th system. One fixed block with four pulleys of same size, and
one movable of same kind, power and weight, 1 : 8,

13

FRICE
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FPRICE
6th system, Wheel and axle, three radii in proportion of 1, 2,
and 4,
7th system. Capstan, cord attached to 1st system of pulleys.
Set of brass weights from one ounce to thirty-two ounces......... $30 00
[
4105. Simple Lever, with Flulcrum 175

4106. Simple Lever. Of brass, eight inches long, mounted on a pivot in a
base of mahogany, weights of brass, one, two and four ounces. . . .. o 00

4107. Simple Lever and Steelyard. Beam of brass, twelve inches long,
mounted on brass post, with friction points ; weights of brass, one,
two, four and eight ounces; an additional two-ounce weight to
show equilibrium at equal distances from the fulecrum............ 10 00

4108, 4110.

4108, Lever Balance. Mahogany beam, one metre long, suspended hy a cord
and pulley from an arm in a mahogany frame, and balanced by a
weight ; weights of brass of ome, two, four, eight and sixteen
ounces; duplicate four-ounce............... e R S AR 20 00

4111 and 4112, 4113 and 4114 4115 and -1116.




4100,
4110.

4111,

4112,

4113,
4114
4115,
4116,

GRAVITATION,

Compound Levers. Base, pillar, and levers of mahogany. ... ..,

Compound Levers. Base and posts of mahogany, bheams of brass,
weights of brass and iron, from two ounces to a pound. ... .. ... .
Inclined Plane with Car, Plunc fourteen incheslong, of cherry, and
adjustable to any angle with the base, by a graduated quadrant and
binding screw ; wheels of car, pulleys, and weights of brass ; weights
one, two, four and eight ounces, | |

Inclined Plane with Car. Base and frame of polished mahogany ; plane
twenty inches long, of plate-glass; pulleys and weights, from one
to cight ounces, of brass . ........ .. ..... .... eSS el S

Wedge of Cherry. Eight inches long, in two parts, hinged .......,

Wedge of Mahogany. Twelve inches long, in two parts, hinged., ..

Screw. Six inches long, in frame of cherry. .. ... S

Screw.  Ten inches long, in frame of finely polished mahogany

CIIAPTER IIL.

GRAVITATION.

LI B

15
PRICE

5 50

11 00
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00
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SECTION 1. —INSTRUMENTS FOR DETERMINING TIIE FORCE OF GRAVITY.

4124

4124, Swiftest Descent Apparatus. C(onsisting of a mahogany frame, four

feet on base, carrying three inclined planes; one a straight plane,
one a circular, and one a ecycloidal, with arrangement for starting
three balls at the same instant, and a box to catch them at the end
of their course. ........ et O A T e
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4125.

4126,

4127,

4128,

4129

4130

JAMES W. QUEEN & (0., NEW YORK AND PHILADELPHIA.

Pendulum Apparatus. Base and pillar of polished mahogany, with
arm of brass, supporting two seconds' pendulums, one with solid
brass ball, the other with a hollow one, each two inches in dia-
meter ; and two other pendulums, with solid balls, one one-fourth,
the other one-ninth the length of the seconds’ pendulum........

Seconds’ Pendulum, with Clock Escapement. Mounted on mahog-
any base and stand, Pendulum with dead beat..................

Atwood’s Machine, with Automatic Movement. Strong pillar of pol-
ished mahogany on base of the same material, with leveling screws.
Pulley-wheel eight inches in diameter, with steel axis working in
delicate screw bearings, Side graduated scale, carrying sliding
platforms of brass. Clock with seconds’ pendulum with dead beat,
which releases the falling weight as the index of the dial passes 0.
Weights for momentum. . .........coovuiieeninanen T e

Atwood’s Machine, with Automatic Movement, Strong pillar of pol-
ished mahogany on base of the same material, with leveling screws.
Pulley-wheel eight inches in diameter, with steel axis, working on
delicate pivots. Side graduated scale, carrying sliding platforms
of brass. Pendulum beating seconds, which rings at every stroke
a small bell, A simple contrivance starts the weight at the instant
the pendulum passes the perpendicular ; at every subsequent pas-
sage it rings the bell. Weight for momentum in three equal sec-

Atwood’s Machine. Same as No, 4127, but with an electro-magnetic
connection, to release the weight at the proper instant, and ring
B0 DY s a0 sa o i e ok e 6% R SR DR 0N R o e ) v AL e

Set of friction wheels and glass cover for either of the Atwood
NERCHINAR o i i aaiaria) bl bl e e o o A GO UMA BN R 09 e

FRICH

12 00

25 00

80 00



INSTRUMENTS FOR DETERMINING THE FORCE OF GRAVITY,

A127 and 4130,




L,

£ ra

L I
F S

#

18 JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA.

SECTION II. —CENTRE OF GRAVITY, OR EQUILIBRIUM OF SOLIDS

4140.

4140. Centre of Gravity. A set of nine illustrations, consisting of a cone,
plumb-line, leaning tower, with two centres of gravity three blocks
of different figures, with centres of gravity and suspension marked
on them; loaded wheel, with holes for suspension at centre of
figure and centre of gravity; double cone, on inclined plane;
ficure of horse or man, balanced; two balls, connected by a rod
pierced at the centre of gravity of the pair, and a handle for sus-

4145.

4142. Mechanical Paradox. A double cone and frame of mahozany

4143, Leaning Tower. With two centresof gravity.....................

EOR R e &8 B8 m Wk &R E AR R E

......

4144. A Blondin. Balanced on one foot, on neat mahogany stand .. ..

4145, The Waltzers. A pair of figures, attached fto a convex lens. . ..

FRicE

£12 00

H0

20

50
(M)
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11406,

4146. Equilibrium Figures. Two cones of cherry, each four inches high , .
4147, Chinese Tumblers. Stairs 10 inches long at base
1148, Chinese Tumblers. Stairs 12 inches (51 e
414Y. Chinese Tumblers. Stairs 14 inches g o s

------------------

SECTION TTI.—EQUILIBRIUM OF L1Quips AND SPECIFIC GRAVITY.

4165.

4160. Upward Pressure Apparatus. Glass tube with ground flange at one

end, and a brass plate with cord attached, without frame or water-
AR c Klkire Wiatalss e s s R S i e VE oy e

4161. Upward Pressure Apparatus. Same as No. 4160, but with a gallon ves-
sel of glass, and astrong frame to support the tube. as shown in the
figure. ... ... ... i, i s e
4162. Apparatus to Demonstrate the Equality of Pressure in all Direc-
tions. Brass bulh, four inches in diameter, with apertures (closed
with corks), and a brass cylinder eight inches long and one and a

6 00

quarter inches in diameter, with piston..........cicvviiviinenees 29 00

= i =
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4163. Blquilibrinm Tubes. Set of six forms, six inches high, mounted in a
base of tin neatly japanned........ovoiiiiiiaian e e $4 50

4164. Equilibrium Tubes. Set of six forms six inches high, in brass rockets,
screwing into fittings in a connecting tube of brass, on a mahogany

T e e o e e D S 12 00
4165, Equilibrium Tubes for different liquids. Pair of glass tubes, seven
inches high, cemented into iron fittings which are connected by a
small iron tube ; mounted on a neat mahogany frame, with grad-

10 00

uated scale on each arm

4166. 4167

4166, Bquilibrium Vases. A set of six forms, ten inches high, of glass, in
brass sockets, with brass connecting tube, mounted on heavy iron base 15 00

4167. Balloon and Car. With jar fifteen inches high.. .. ... ............. 5 00
4168. Balloon and Car. Without jar of No. 41067, .. ... civiii i, 3 50
4169. Bottle Imp. With bottle. .. ;.o -ciiimncn sims v Sods S sas » 2 00
4170, Bottle hnp,  Witheobbobtle oo vonci susmniagpienise Wb spiiel D

4172, 4173. 4184-85



4172.

41733,
4174.
4180,
4181,

4184,

4185,

4186,
4187,

T I, e

EQUILIBRIUM OF LIQUIDS AND SPECIFIC GRAVITY. 21
Archimedes Principle. A brass bucket, with a solid pj brass i
him 3, . ece of -
ting it accurately within, and a glass t’;umbler. - p e o $5 50
Nicholson’s Balance. Of brass, with glass water-jar, . . .. ..., 6 50
Nicholson's Balance. Of brass, without water-jar, .. .. .. - 0 0l

One Thousand Grain Bottle. With perforated ¢l r s
counterpoise, in neat tin case. . | |, p L E ass stopper and brass

One 'I‘huuan;ul Grain Bottle. With mark on the neck, and brass
counterpoise, but no stopper, packed in neat tin case. .. ..... . . .

H}:drometer. For liquids lighter than water, from sp. gr. 1,000 to
0. In paperease.... .. ..... .. .. ... ... ... s, 2 00

Hydrometer. For liquids heavier than water. from sp. gr. 1.000 to
1,053, In paper case., . . .. e o e o ! 2 00

Hydrometer Jar. Plain, 15 inches high......... ............... 100
Hydrometer Jar.  With lip, 15 inches high. .. .....ooovuveun ... 1925

4190.

4190, Balance for Specific Gravity,and other purposes. Arm of brass, ten

inches long, supported on knife edge. Pans of brass. Support of
DEGESE 0T WODTEH BOBO L oo s oo e b RS s 10 00
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[

4191, Specific Gravity Balance. TFine brass beam, sixteen and a half inches

\ long. Scale-pans of same material, with hook for various uses, sus-
! pended by a light brass chain. The beam and pans both swing on
delicate knife edges, Mounted on polished brass ulﬂva.*t,mg stand,

which permits the knife edges to be raised twenty-three inches from
the table. This instrument is very delicate, turning with a small

fraction of a grain, and yet bearing a good load. ... ..............

Iri
[ Fal

N
\
P
N
N
N
N
4193.
4199. Paschal’'s Vases. Three glass vessels of different sizes and shapes,
with brass fittings. Tripod and index-holder of iron, brass disc,
» with silk cord, and glass tank for the water. .....................
Es 4193, Hydrostatic Bellows. Bellows with mahogany top and base, leather
gides, lined with rubber. Top 12 inches square. Brass and glass
\ tubes, to contain the pressure column. ............. ... ..ot
Al 4195. Hydraulic Press. Educational model. Small barrel, % inch in di-
.| ameter: large barrel, four inches in diameter. Piston terminating
/; in a wooden rod, which rises through the frame of polished cherry
on which the press rests. By this instrument the exact pressure per
square inch can be measured by connecting the instrument with a
SN strong lever, so that the piston-rod can act as the power. A safety-
gauge 18 attached. ......c.conreeriiiiio i nsiien cnil saneiie s
2

ERICE

25 00

60 00
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4196,
PRICE

4196. Hydraulic Press. Working model. Same as No. 4195, but with posts 1ih Hlli
of strong brass, top of frame and piston of wrnug'ht. iron, All e il
mounted on ht.mng MEBOEARY TERNE . o s s e o $80 00

SECTION IV.—INSTRUMENTS EXEMPLIFYING THE PRINCIPLES ﬁi*
OF EQUILIBRIUM.

i

=

Tay RN,

4200.

4200. Hero’s Fountain, Cistern and vase of tin, tubes of brass. Thirty inches i
BIBR s x5 A o o e S i A s S 10 00 A

4201, Hero's Fountain. Cisterns and vase of glass, and muuntmga of brass, R A
finely finished. Thirtyincheshigh .......... ... .ccaiiiiiiiiins 20 00 )




SN
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4203.

4204,
4205.

4206.
4207,
4208.

4209.
4210,
4211,
4212,

4203, 4204 and 4200. 4200 and 4207. 4208,

FRICE

. Diving Bell. Glass model, six inches in diameter, with sinking weights
of lead, and three feet of rubber hose...... ... iiiiiiiiiinn. »4 00

Diving Bell. Glassmodel, six inches in diameter, with sinking weights

of japanned iren, brass cap and stop-cock, with three feet of rubber
T e R e I i M 5 00
Plain Siphon. Of glass tube ; long arm, twenty inches in length, ... 70

Plain Siphon. Of brass tube, half inch in diameter : long arm, twenty
3o =) I e PR SRS R R 1 00
Siphon with Suction Tube. Of glass; long arm, twenty inehes. ... 125
Siphon with Suction Tube. Of brass ; long arm, fifteen inches. . ... .. 2 00

Wirtemberg Siphon, Of glass tube, five-eighths of an inch diameter,
1 00

arms each twenty inches long. . ... .oiaiiiirenonarc e

Tantalus Cup ... ... .. it iine e 1 50
Mat.'iotte’s Vase. Of glass, with rubber corks and glass tubes. ... ... 3 G0
Mariotte's Vase. Of glass, with brass fittings, .. ................... G 00
Intermittent F'ountain, Double basin of neatly japanned tin, inner one

twelve inches in diameter, tubes and reservoir of glass, fittings of
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4216,
PRICE
4215, Magic Funnel. Of tin, neatly japanned...............couvven..  $1 00
4216. Magic Boitle. Of tin, neatly japanned. A bottle from which the ex-
perimenter may pour four different fluids at will, without refilling. 4 00
4217. Magic Sieve. Bottle of tin, neatly japanned, with bottom of fine wire
BAUZE, | vy uun e vnseesnnnsossssnnennnss 2 00

4220. 4221,

4220. Vessel for Spouting Flluids. Vertical cistern of tin, neatly japanned,
twenty-cight inches high, with five apertures, closed with corks.
Mounted on a neat mahogany base...........c..coiviiuninainn. 7 50

4221. Vessel for Spouting Fluids. Vertical cistern of strong tin, neatly
japanned, four inches in,diameter, and two feet high, with supply
tank on the top; five valves closing the jets at once; jets and valves
both of improved form; tin trough with stop-cock, all mounted on
a polished mahogany base, .............ccciviiiiiinnnnnnnne. 20 00




T
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PLHICE

4223, Vessel for Spouting Fluids. Very superior and accurate, consisting of

strong brass vertical cistern, three inches in diameter and thirty

inches high : valves communicating by a rod, so as to shut or open

at once, and can also be used separately if desired. Jetsin valves

of three kinds, viz. : a thin circular, a tubular, and a conical form;

water trough of tin in a wooden frame, bearing a sliding rest with

arm and hole to mark the exact point at which the water falls; exit

pipe from ecistern and trough with stop-cocks and rubber hose ; all
mounted on a neat, polished mahogany table.................... 60 00

SECTION V.—ON THE APPLICATION OF THE PRINCIPLES OF GRAVITATION TO
MACHINERY,

- ..1_:L ’ .\w
1.

4230. Archimedes Pump, Vessel of japanned tin, with screw of lead pipe,
on a cylinder of wood twelve inches long, .. ................. e
4231. Archimedes Pump. Base of mahogany, cistern of heavy tin, neatly
japanned ; screw of glass tube, supported on metal rods fifteen
inches long. Postof brass............. Sy sl By e 12 00

5 00
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4232, 4233.

4232. Model of Water Wheels. Three feet long ; undershot, overshot, and

breast W!]EE], on same stand. The overshot serves for breast wheel

by reversing. All made of heavy tin neatly japanned ............ $9 00
4235. Hydraulic Ram. Small model of brass, with glass chamber and pipe

for throwing a vertical fountain, The supply pipe is coiled around

the ascending jet, and the whole, when in action, resembles a self-
ﬂctmngMtaiuliliillllllll.llll'.l.l'.‘l"liI!’Ii-llill‘-. LI | 14m

~

'

4234,

) 4234, Hydraulic Ram. Reservoir of glass, connected by means of a brass

pipe with the ram proper, which has a glass chamber or condenser,

and overflow basin, with exit tube and stop-cock. A long vertical

) tube of glass, bent as shown in the figure, allows the rising of the

| fluid to be clearly seen. Base of polished mahogany, three and one-
half teetdone. o e st T e . e OB
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PRICE
\ 4935. Barker’s Miil. Model fifteen inches high, wooden gides, tin water-pan,
: arms and upright tube of Drass. . ... . .ooiiiiiii i, $8 00
4936. Barker's Mill. Of glass, with brass fittings, as shown in cut.
Twenty-four inches high. ....c.coiiiiiiiiiiii i, 6 00

4237. Turbine Wheel. Small working model, of neatly japanned tin, with
brass finish and gearings ; with basin for outflow. Whole instru-

ment twenty inches high. .. ... oooieiiiiiiiii it ..o =D 00

TR I|||||||| LT .I||I| H;Hi'

i L P -..'.]_-..r ‘;..—Td.-'—_'-

I T S

CROISCUPSWEST  PHILA,

4238, 4239, 4242.

—

4238. Lifting Pump. Working model, fifteen inches high ; all of glass, with
BORICALLYAIYOR, o o ot sl SR e e e e e S R e e e e e 3 00

4239. Forcing Pump. Working model, fifteen inches hlgh all of glass, with
conical valves. ....... : 3 00

| 4240. Lifting Pump. ’W {:-rkmg mo{lel harrel nf glqsq WIth bI'ﬂEE ﬁttmg's
\ Valves in the piston, and in 'the body of the pump, both easily
seen. Mounted on a neat mahogany stand, with glass water-jar.
: Whole instrument twenty inches high. .. ........... ... ... ... ... 10 00
. 4241, Forcing Pump. Working model, barrel of brass, condensing chamber
of strong glass, with brass ﬁttmgs. Exit-tube of rubber, with a brass
; tip. Mounted on a neat mahogany stand, with g]nsa water-jar.
’ Whole instrument twenty inches high .......c.ccccieiivinnieienn. 14 00
4242, Lifting and Forcing Pumps. Nos. 4240 and 4241 on the same stand,
of polished mahogany ; with water-pan of tin, neatly japanued. . 22 50
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THE BAROMETER AND THE AIR-PUMP.
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SECTION VI.--TuHe BAROMETER AND THE AIR-PUMP.

4249,

. Barometer Tube, Thirty-five inches long. .

200, Darometer Tube. Of heavy glass, t}.urty ﬁ*..e mches

long, with glass cup for mercury..

<ol. Barometer Tube. Same as No. LLZJU but Wlth ﬂup-

=

i

-l
[

-
-

porting table and pillar of mahugany, and arm of
brassto hold the tube, . . ....... ... ............

Barometer Tube. Of heavy glass, thirty-five inches
long, open at both ends. When used, to have one
eénd closed with sheet Yubber. .. ..covviannsanains

Normal or Standard Barometer. The construetion
of this instrument is on that principle knewn as
Fortin’s, in which the mercury in the cistern is ad-
justed at each observation to a fixed ivory point, the
zero of the scale. The tube is half an inch in in-
terior diameter. The cistern is made partly of
glass, showing the ivory point, or zero, to which
the mercury in the cistern is adjusted at each ob-
servation by means of the thumb-screw shown at
the base of the ficure. The vernier reads to the
500th part of an inch, and is adjusted by a rack and
pinion. A delicate thermometer iz attached in the
front of the barometer, and shielded from injury
by the brass casing. The whole instrument is
finished with brass and mounted upon a solid ma-
hogany frame, as shown in the cut.....,...

. W

i |
|

o

\2
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4200.

4259. Air-Pump. Barrel of brass, seven inches long by one and a quarter
inches in diameter. Plate of brass, six inches in diameter ; with

guard-screw, and quart bell-glass receiver, No. 4277..............

4260. Air-Pump. Barrel of brass, seven inches long by one and a quarter
inches in diameter. Plate of brass, eight inches in diatneter; with

S o

guard-screw, stop-cock, and quart bell-glass receiver, No. 4277....... ¢

A ‘]h} ,; IH,“&:ﬁ lﬂj . .-.-II |

il — e i { | T
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CROEBTULD BWERT,

4262,

4961. Lever Air-Pump. Barrel of brass, seven and a half inches long, and
two inches in diameter. Plate of brass, eight inches in diameter §
with guard-screw, stop-cock, and half-gallon bell-glass receiver,
No. 4278, Base and pillar of polished walnut. Strong iron clamp
to fasten the whole instrument securely to atable. ..............

4262. Lever Air-Pump. Same as No. 4261, but with the addition of a siphon

e T e S e S e

FRICE

$20 00

Ot
[ |
E

50 00

55 00




THE BAROMETER AND THE AIR-PUMP, a1

412064.

4264, Lever Air-Pump. Frame of solid mahogany, finely polished. forty
inches high. Barrel of brass, twelve inches long by four inches in
diameter. Plate of brass, fourteen inches in diameter ; with gnard-
serew, stop-cock, and a two-gallon bell-glass receiver ; No. 4280... $200 00

FPRICE

e R s I s C

=3

4270. 4279, 4978,

4270, Barometric Manometer. An upright mahogany frame, supporting a
cistern of iron and an open and a closed barometer tube. The for-
mer is furnished with a stop-cock, and should be connected with
the vacuum chamber of the air-pump. The latter is an ordinary
barometer tube, By means of this instrument the exact degree of
rarefaction can be determined by the comparison afforded by the
TWE BRYOITIBTERE. . <o s wnienimiale st Granesomie i sisats SRR 12 50

4271, Barometer Gauge. Enclosed in a strong glass tube, with brass cap
and stop-cock at the upper end to permit the exhaustion of the
air from the outer tube. thus allowing tne barometer column to
fall as the exhaustion proceeds. On a neat mahogany stand. .. ... 30 00
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4272

4273,

et
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. Siphon Gauge. Of glass, six inches long, mounted on a graduated me-
tallic frame. with screw to fit the plate of the air-pump. For use
MNAGTr 8 TEOBIVEL, .« ¢ s asniens wals s sili/aaiaiiesss siee v ames yes¥se o

Siphon Gauge. Of glass, six inches long, mounted on a graduated
brass frame, the whole upon a ncat stand, and covered air-tight, with
a bell-glass. A pipe at one side permits an attachment to the pump
by means of a rubber hose..

Detached Pump Plate of h;w fourteen m{'hea in dl mu_ia r, mount-
ed on a solid support of cast iron ; with stop-cock and screw con-
nection for rubber hose, .. .. .vcvee it iiuicnersisentaanarsas

PRICE

$3 00

G 00

20 00

L ——
4276-80, 4281-84. 4285-88. 49280-92, 4293 and 4201,

4276. Plain pint bell-glass, with ground flange...... (]
4277. Plain quart bell-glass, 4 R 1 00
4278. Plain half-gallon bell-glass, with ground tlange... 1 50
4279. Plaia gallon bell-glass, 5 £ 2 00
4280, Plain two-gallon bell-glass, v e 8195
4981. Open top, quart, plain bell-glass, < y 1325
4282, Open top, half-gallon, plain bell-glass, ** & 1 50
4283. Open top, gallon, plain bell-glass, ¢ ot 2 50
4984, Open top, two-gallon, plain bell-glass, ¢ 4 00
49285, Swelled, quart bell-glass, o S e e 1 00
4286, Swelled, half-gallon bell-glass, ¢ M wie e s e 2 00
4287. Swelled, gallon bell-glass, o R e 2 79
4288. Swelled, two-gallon bell-glass, L o 3 50
4289, Swelled, open top, quart bell-glass, e A e el 1 25
4200. Swelled, open top, half-gallon bell-glass, ** B nmen wasn 2 25
4291. Swelled, open top, gallon bell-glass, it ) 3 00
4299. Swelled,open top, two-gallon bell-glass, * = e R 4 00
4293. Plain bell-glass, six inches in diameter and fifteen mchm hlgh, mt,h

grornd Hange . v sies wi sasemn ey asismy e e S s 3 50
4294, Plain bell-glass, six inches in diameter and thirty-four umhm hwh

Wibh POOEd NP - oo ernie wms svmesma s SR = AR 8 00
4295, Ground-glasg cover, four inches in diameter, for any of the open a3

top bell-glasses . .. ..vveiavorsiormracsnastssrnisnersncesss




43490

4308

4200, Hollow Copper Globe.
gtop-cock and hook. ;oo o s

4300. Cork Globe. Threeinches in diamet
poise

4301. Accurate Balance.
poses, Beam of brass, sixteen and a half inches long, scale pans and
beam hoth moving on knife-edges, and supporting post permitting a
vertical adjustment,......ovvivvaran.

4310. 4311,
510, Hand GHlass. .. ..cc.veeuverns Sehop S
4311. Bladder Glass

4312,
4313.

4314,
4315,

4316

4290.

. Plain gallon bell-glass, with brass cap and stop-cock
4207.

THE DBAROMETER AND THE AIR-PUMP.

4207,

Magdeburg Hemispheres. Of brass, three inches in diameter, on
stand of irom, neatly japanned....

Magdeburg Hemispheres.

..................................................

inches in diameter. .. coevessessns

Magdeburg Hemispheres. Same as No. 4312, but four inches in diameter,
Magdeburg Hemispheres. Of cast iron, four inches in diameter, on
All neatly japanned
ispheres. Same as No. 4315, but five inches in diam-

iron stand.

Magdeburg Hem

ter.. .
3

e r TR T T TE . o A G IR NS ISR R

Plain gallon bell-glass, with brass sliding rod, hook and ball
. Hollow Copper Globe.

Three inches in diameter, with stop-cock

and scale-beam for suspension under receiver, with hox and weights.
Without the receiver

..........................................

For weighing air, 7 inches in diameter, with

er, with secale-beam and counter-

For weighing air, and for specific gravity pur-

llllllllllllllllllllllllllll

Same as No. 4312, but three and a half

--------------------------------

s e

a3

FRICE
&4 50
4 50

20 00

i

40
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1
1
8 00

9 00
10 00

7 50

13 50

| Y

-
i




34 JAMES W. QUEEN & C0,, NEW YORK AND PHILADELPHIA.

ﬁ-‘f ﬁ' *?’ﬁ .

!i';;'ll ‘.: | l|

i |

R
| £ '
A 25
-k €
S/ o
Sh =N
X 4320 and 4321. 4322 and 4333. 4325.
] ; PRICE
& 4320. Fountain in Vacuo. Glass bell, twenty inches high, with brass fitting
o, and stop-cock, on a neatly japanned iron base, .. ...............-- &7 00
4321. Fountain in Vacuo. Same as No. 4320, but with glass bell, twenty-six

- inches high. ......coeieirirooenonsnrrnrosirns snvrioncnonscnns 8 00
N




4324,

4320,
4330,

4331.

4340.
4341,

4342,

4343,
4344,

4350,

THE BAROMETER AND THE AIR-PUMP.

2. Fountain in Vacuo. French form, in which the base is ground to fit

the pump plate, glass bell 24 inches high and four inches in diam.

eter.  Brass cap, stop-cock, and base, and water cistern of japanned
M s s

3. Fountain in Vacuo. Same as No. 4322, but with glass bell, 80 inches

LR e e N
Eixpansion Fountain. Twelve inches high

Bacchus Illustration. (ilass vessels seven inches high, with brass
fittings

------------------------------------------------------

Bolt Head. Thirty inches long, with brass cap for receiver, without
receiver or glass cell. . ..o 0. L ouui i

Bolt Head, same as No. 4330, but with receiver No. 4201, and glass
cell as shownin cut . ..., ..

. Water Pump in Vacuo. Glass working model with brass mountings

# L L ?
and ground brass cap for receiver, without receiver or glass cell. . . .

4. Water Pumpin Vacuo. Same ag No. 4332, but with receiver, No,

4283, and glass cell, complete. .. ...

- -

- Barometer Tube in Vacuo. Strong barometer tube. with ground

brass flange for receiver, without receiver or glass cell..........

5. Barometer Tube in Vacuo. Same as No, 4334, but with receiver No,

4283, and glass cell complete

lllllllllllllllllllllllllllllllll Ll

)i, Oryophorus in Vacuo. With ground brass flange for receiver, with-

out receiver. . ..

" s om g

. Uryophorus in Vacuo. Same as No. 4336, but with receiver No.

4201

4342.

Bell for Vacuum. Support of brass. Cords of silk

Bell for Vacuum. Spring bell, neatly silvered, resting on a support of
DRI o oo R s i W S e e e S S U

Bell for Vacuum. Furnished with clock movement for striking the
bell, and thoroughly insulated by cords of silk and base of rubber,
80 as to convey the least possible sound to the pump plate

Freezing Apparatus. Glass dish six inches in diamecter, wire sup-
port for watch glass, and shallow receiver to suit :

----------------

Ireezing Apparatus. Similar to No. 4348, but with eight-inch dish
BRI TBOBRVEE, |, oo » o o/n e nie o ) 0 s g e s

Apparatus for firing Powder in a Vasuum. Brass funnel, drop stop-
cock, and ground brass flange four inches in diameter

tttttttt

-------------

35

PRICE

$12 0

15 00
5 00

3 00

4 00

4 00

<0 00
2 50
3 00

o

-, =
b o e, Y
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4351. 4353, 4354

4351. Mariotte’s Law Apperatus. Tube of glass on upright frame of ma-
hogany, well polished. Funnel of brass. Whole instrument forty

inches high, Secaleforbotharms......... ... .ciciieiiii ionarns
4352. Mariotte's Law Apparatus. For pressures up to three atmospheres.
Tubes of glass, in sections, with brass screw connectors. Neat ma-
hogany frame, with scalesforbotharms.............o0vveveenn,

4353. Mariotte's Law. Apparatus. For pressures less than one atmosphere.
Tank of glass, with scale, clamp, and strong barometer tube, .. ...

4354, Apparatus to show the Comparative Compressibility of Different
Gases. Two strong barometer tubes in an iron cistern, and a
chamber in which a strong pressure can be applied by a screw. On
A Polshel MAROPREY DREB. © . ve saiveisme iveessie e s ises ya e s Wi eTR TS

4355. Guinea and Feather Tube. Titted also with point and ball for use as
an aurera tube, with stop-cock, and strong cast-iron base. Tube
three feet long. . .. ... ottt i it e e cinnen e,

4356, Guinea and Feather Tube. Similar to No. 4355, but four feet long. .

4357. Guinea and Feather Tube. Similar to No. 4356, but larger diameter

FRICRE

*10 00

or

10

510

00
00

00

(H)
()
(0



4360,

43061,
43622,

4363

43066,
4367,
4368,
4369.

4370,
4371,

THE BAROMETER AND THE

i |
4300, 4361. 4302,

.....................................................

Water Hammer. Straight form, nine inches long, with bulb on one

end. . ..

Water Hammer, Straight form, fifteen inches in length, with bulbon

one end

AIR-PUMP.

Ak

i

SRR A3

T

i

4368.

Water Hammer. Straight form, nine inches long, with bulb on each

llllllllllllllllllllllllllllllllllllllllllllllll

Water Hammer. Bent form, twelve inches long, on vertical part crf

Wbhe. . i

43067, 4368,

Single Revolving Jet. Of brass, onstand.......

Triple Revolving Jet

a rack and pinion of brass

4371,

llllllllllllllllllllllllllllllllllllllllll

Wind Mill. To be used with the hand
Air Mill. In which the fans are set in motion by a heavy weight, and

---------------------------

......................................

Resistance Flans. Of brass, on an iron base
Block of Wood. TLoaded, to show porosity

lllllllllllllllllllll

llllllllllllllllllllllll
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PRICE

$1 00
1 00
2 00

2 00

b T R

- §
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4372.
4373,

4374,
4380.

4381.
4382,
4383,

JAMES W, QUEEN & CO,, NEW YORK AND PHILADELPIIA.

4372, 4373. 4374, 4380, 4981, 4482, 4383.

Air Shower. A wooden cylinder, with a flange four inches in diame
ter, oovered with sheeh TubDEX. ...« vuivanenaiosnisise v sais e

Mercury Funnel. Brass flange, four inches in diameter, with wooden
cup and eylinder, . ...t e e e

Apple Cutter. Of brass, four inches in diameter .............. ..

Bursting Squares of thin Glass, three inches square.  Per dozen. . .
Wire Guard for No. 4380.. ... ... .......cooiuen.n. e
Valve Cap for No. 4380, .. .. .. c0iireniniieriiener e ceneen

Cupping Glass. Glass nbﬂut- two inches in diameter, with small stop-
cock

llllllllllllllllllllllllllllllllllllllllllllllllllll

4384. Rubber Bag, six inches in diameter ; to be placed under a receiver to

4385.

4386.

show the expansion of air

43585,

Upward Pressure Apparatus. Strong glass eylinder, with piston, brass
flange, and connector for rubber hose. Supported on a stout ma-
hogany table, with iron legs. Without weights, .................

Upward Pressure Apparatus. Strong globular glass vessel, with
brass cap and pipe at top, and stou. rim, unground, below. To
the latter is attached a strong rubber bag, with hook. The whole
is supported upon a strnng ]Ilﬂ.hﬂg:'l]]}" tahle, with iron legs With-
out weights. . A nr A

FRRICE
$1 50

2 50
3 00
2 50

i

510

12 00

13 00




4390,

4301,

4302,

4393.
4394,
4300,
4396,

4397

4308,
4399,

4400,

THE BAROMETER AND THE AIR-PUMP. 39

L

4:390. 4391, 4393, 4394, 4300, 4308, 4400.

PRICE
Condensing Syringe. Convertible by reversing the valves into an ex-
hausting syringe. Barrel of brass, eight inches long, and one and
one-quarter Iehes In iRMEEr, - vev oiisieaim sisionie s s $10 00

Copper Reservoir. For nompresqed air, w1th two stop- cncks tn one of
which is fastened a metal pipe rmehmg nearly to the hottom of the

TEREETOR o oy it s T i o B e e A e s e sl 10 00
Glass Reservoir. For compressed air, with brass serew fittings and
BEODSBOGIE, oo oains s o slalswinnn vk o o 61k it e b e 15 00
Revolving Jet. Of brass, with arm seven inches in length.......... 3 50
Air-Gun Jet. Of brass, sixincheslong............ccoiiveiieenar, 1 00
Ball Paradox. Of glass, seven incheslong .. ... ..., ...... R D
Ball Paradox, Of brass, six inches long........ I I 2 00
. Plate Paradox. Of brass, with mica dises........ R S 2 00
Fountain Jet. Of brass, six inches long, . o 2 30
Condensing Apraratuas Complete. (‘Dnmatmg Crf ’“mq 43(]() 4
4303, 4394, 4306, 4397 and 4398, .. cvai vhiviiineiiii e s e ars 27 30
Transferrer. IPump of brass, eight inches long by one and one-quar-
ter inches in diameter, mounted on a strong iron base, with en-
france and eXil sUOD-COCKE s ovs i oo e viae sleesiaiesvun voa satsins 20 00

1=
o
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4425,

4426,

4429.

4430,
4431,

JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA.

SECTION VII.—MANXOMETERS.

4425. 4426, 4437, 4428,

Open Manometer Tubs. To measure pressures less than one atmos-
phere. An upright tube of glass, thirty-six inches high, connected
at the base, through a curved arm, with a strong glass reservoir for
mercury, to the top of which the pressure is applied. On a neat
mahogany Traimne Wit Soale . .o v venmimmnie nnsamssomsms oty visn

Closed Manometer Tube. For pressures higher than one atmosphere.
A strong iron cistern fitted with a closed vertical glass tube, and a
side stop-cock. Mounted on a neat mahogany frame, thirty inches
Righ, with SeRle. .o iawinmwsa v ses s aie e s s e

. Compound Open Manometer. Four pairs of tubes, connected by

metal joints at top and bottom ; the upper half of each tube is to be
filled with water, the lower half with mercury. The last tube is of
glass, and carries a scale showing the pressure. On a neat mahog-
any frame, forty inches high............ i v e B W R

. Differential Manometer. To register very small differences in pres-

sure, Consists of a bent glass tube, placed upright and having a
cylindrical bulb and a stop-cock on each arm. One bulb and both
tubes, as far as zero of the scale, are filled with a mixture of alco-
hol and water. The other bulb and the remaining part of the corre-
sponding tube are filled with a colored oil, of exactly the same speci-
fic gravity as the former mixture. A very slight difference in pres-
sure is thus strikingly shown, Mounted on a neat mahogany frame,
twenty-four inches high. Without liquids . .....................
Comparative Manometer. Consisting of two open manometers, plac-
ed side by side, with a common scale, and brass fittings and con-
nectors. Mounted in a neatly polished walnut box, which closes
when the instrument IS nob i WSE. .. .. vvvivninireinnenennnnnen
Steam Gauge for pressures up to 180 pounds to the inch............
Steam Gauge for pressures up to 250 pounds to the inch.,,.........

FRICE

$10 00

17 80

12 00

18 00
22 50

il



AIR-PUMP ACCESSORIES,

SECTION VII.—AIR-PUMP ACCESBORIES,

4440. Rubber Hose for Connectors. Strong enough not to collapse in ex-
hausting, per foot,......... ... .
4441. Rubber Hose for connections, with cloth lining, not elastie, per foot.
4412, Screw Couplings, to connect hose with stop-cocks without twisting the
hose, each

................................................

4443. Btop-Cock of brass, with outside screw on each end. .. .......... . ..

4441, Stop-Cock of brass, with outside screw on one end and inside on the
other

-------------------------------------------------------

4445. Stop-Cock of brass, with inside screw on each end

4446. Stop-Cock of brass, with outside screw on each end, and with an ad-
ditional small iuside serew in one L

LY

4447. Small Stop-Cock of brass, with outside screw on each end to fit the in-
side screw of No, 4446, . ... ... ..

4448. Stop-Cock of iron, for use with mercury, with outside screw on each
end

----------------------------------------------- LI I I R R TR N

4440, Stop-Cock of iron, with outside screw on one end and inside screw on

the other, ,.........
4450. Brass Coupler, with outside screws
4451. Brass Coupler, with inside screws

lllllllllllllllllllllllll LI B T

4452, Brass Coupler, with one inside and one outside screw. ........ .. bals

These couplers, Nos. 4450-52, fit the stop-cocks, Nos. 4443-46,

and also any of the stop-cocks used with any of our pneumatic ap-
paratus, as the thread is uniform throughout.

4453, Guard Screw, for pump-plate. ... ..

4434, Bottle of Oil, for pump. ......... BN R R AN

445). Leather Washers, assorted, per hundred

"EEE SRR S g~ EEE s B oE N AW W

-------------------------

4436, Sheet rubber, pure, very thin, per square foot. . .. ........ ... ..
4457, Sheet rubber, pure, heavier than No. 44606, per gquare foot

CHAPTER 1V.

UNDULATIONS.

4475. White Silk Clord, twenty feet long, very soft and pliable, to show the

waves in cords, by fastening one end to a firm support, and starting
the wave by the hand from the other..........cooo'uiinrnnnn....

476, String of Silvered Beads, twelve feet long, for the same purpose. . . .
H77. Melde’s Apparatus. A tuning-fork on stand, with a hook, cord and

support ., .. .......... - (e e A
78, Melde’s Apparatus. Tuning-fork, three feet high, with hook, and
white silk cord twelve feet long. On a heavy base. .. .. L vi s s

4479, Melde’s Apparatus. Same as No, 447 8, but with a magnetic interrup-
ter, to keep up the vibrations

|||||||||||||||||||||| LN LB I B B B O
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PRICE

0 50
1 00
2 00

2 00
2 00

225
1 30
3 00

3 00

o

-7 =3

-7
o] Q] |

75
o0
a0
50
o0

|
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4482.

4484,

4491.
4492.
4493.
4494,

4505.
4506.
4507.
4508.

4509.
4510.

4511.
4512.
4513.
4514.

4515.

JAMES W. QUEEN & C0., NEW YORK AND PHILADELPHIA,

Clircular Vase, with spring and points to produce waves in fluids. ...
Elliptical Vase, to show the waves by reflection from a body of mer-

e L e A D R

Rectangular Vase, for the SO PUTDOBO. .o o' v vscisn s aieiuialsni sinie

Girand Rectangular Vass, with bottom of glass, and with mirror to re-
flect the waves upon a screen. Lighted from below by the hydro-
oxygen light. Mounted on neat table.. .... S e e b el araste -

Weber's Wave Canal. A trough with glass sides, to show waves in
water, by skilfully raising and depressing one end .

. Rood’s Wave Apparatus. Toshow by projection thut in thu pmgrea

sive motion of the wave the individual particles composing it do not
themselves partake of the forward movement. ..., ...............

. Wave Apparatus for projection. Similar purpose as No. 4487, but

arranged so as to be kept in action any required time,.....

. Wave Apparatus, for projection. To show the reflection of a wave.,

Dickerson’s Wave Apparatus, for projection. To show the propaga-
tion of a sound wave from a centre (sounding body) outward. Six
rays show the arrangement of the particles of air as the wave

PIODTEHROR. . cinsns s iasanrs s sehy srs e e e e e s
Wave Apparatus, for projection. To show the arrangement of the
air particles in a sounding organ-tube. Onemnode................

Wave Apparatus, for projection. Showing the vibrations of the ether
IN DY WANOE, i oo s b s iot e L e R e e e
Wave Apparatus, for projection. Showing the interference of two
VALTAGIDE MOVOIMONIE 7 25 i oo v iin o sainin sesana saeass
Whole Series of Wave Apparatus, Nos. 4488, 4489, 4491, 4492 and

4493, with a common stand for them all, instead of a sepamte stand
BOT @ACH. .« v v te e et e e et e e e e e e

Apparatus to represent the molecular movement of an aerial wave
produced by a simple shock. . LR e PR S e R e AT
Apparatus to represent the mmleculm movemenh nf uenal waves, pro-
ducell by & COMLIDIONR BOTMDM . .« cunivis vaiis saioibvnie xwie s aioissieie~ivle

Apparatus to represent the molecular movement of aerial waves con-
TOOH B0 CUDBE v/ o o e trinase iyt n) e oin e 5-a0a e v s s ST R R e

Apparatus to represent the molecular movements of liquid waves . . . .
Apparatus to represent the molecular movement of waves of ether. , ,
Wheatstone’s Wave Apparatus, to show the theoretical curves result-
ing from the co-existence of two systems of simple waves in the
same plane; of two systems of waves perpendicular to each other ;

of one system of plane waves with another circular or elliptic; and
finally, of two circular or elliptic systems, . .......¢covvveveennn. ..

Wheatstone's Wave Apparatus. Similar to No. 4510, but without the
resultants of the two circular or elliptic systems, . e
Apparatus, showing the theoretical curves rasultmg frc:m thﬂ CO-ex-
istence of two systems of simple waves in the same plane.........

Apparatus, showing the theoretical curves resulting from the co-ex-
istence of two systems of equal and perpendicular waves.........

Wheatstone’s Apparatus for the combination of two rectangular
L8028 14 1= T

Apparatus to show the effect upon a wave, caused by a movament to
or fro of the exciting body......ooovvvrnn.. e wiiaeis s

PRICE

$15 00

3 00
3 00

o0 00

<
=
—

Ll
b

o 1
ety J e |
e
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10 00
25 00
25 00

25 00

250 00
125 00
44 00
22 00
75 00
60 00
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CIIAPTER V.
ACOUSTICS.

SECTION 1.

Apparatus for the Production of Sound in General.

PRICE

4530. Bight pieces of wood, giving the gamut when struck in succession,, $2 50

4531. Four pieces of wood, giving the chord. .. ..........ccooiiiiunnennns 1 50

4532 Water HamImer |, ...c.ccuneueearnireoansarssinensnsarssornanesss 1 50
4533. Four tubes, with pzatans, gwmg the chord when their pistons are suc-

CEBMVEIN OEIWIL. 2. 2ok s e o e e A e e A W m i d e, EHR

| 4534, Heavy or Bass Baw ............................................ 4 00

4535. Violin Bowr , o . a 00

4536. Bow for wbr'a.tlng plﬂtEE 'by the mlddlL el e s R R e b s 6 00

, 4537. Whistling tube of Cagniard de Latour........covcvuiveriinnnnces 150

4538, Philosopher?s Liamp. ... ... .ovuuiiienecennsrrnarnenecnneneasnnass 3 00

} 453). Steam Whistle of brass. ...........coiiviiiiiiiniiinnrcannnerinns 10 00

4540. Universal Mouth-piece. , 3 50

4541. Mouth-piece of Tube, mth nmvable 1ex er, e R e 3 50

B 4549,

) 4543,
4544,

) 4545.
4546,
4547,
4648.
4549,
4550.
4551.

) 4552.

)

0

0

)

0 R 4560,
4561,
4562,
4563.

Month-piece of the UorBel. .. cox i it svns sneieids suiiow il 1560
Mouth-piece of the Trumpet. .. .. ......ccieiiiiiitiiiiiiaiannian. 150

Mouth-pisce ot the Clavionel. . . v msmmm s samsmmmermsie wm s 2 00
Mouth-piece of the Hautbois. . 1 50
Mouth-piece of the Bassoon...... N ST 1 30
Siren of Cagniard de Latour, vnth G}'].l]ldIlLd.l tube Srueiives 8 00
Trevelyan ROCKer | .. ....ciiiiniiiis st tesinecnmnaraseencannsnn 6 00
Wertheim’s .&pparatus v et tiat amaeraaianeeeiaaes 100
Magnetic Interrupter, in Whmh the ﬂbrﬂtmg spring is replaced by a
diapason, Mg, .e. vucienranaarsnrssrssssrossananaannssnsarcns 60 00
Magnetic Interrupter, with three diapasons, ut—,, ut;, uts. ........v. 100 00

Universal Magnetic Interrupter, with two supports and ten diapasons,
carrying riders, so that the experimenter can produce any desired
number of interruptions per second, from 30 to 266.............. 550 00

SECTION II.—THE SIREN.

Biren of Cagniard de Latour, with register.........cooaivviiiiny 45 00
Toothed Wheel of Savart, Iarge model, with bar for the low pitch,

and register........ re.. 800 00
Toothed Wheel nf ‘Swart nmall hut- vcry sm;isfactmy a.nﬂ porta.ble

model, without bar or register........ovevienniiiariaaaiees 100 00

G‘r}.rmﬂcope, with toothed wheel, answering the purpose of the wheel of
Savart, very perfectly . ... ..ot iiiiiiiiiiiiiiiiii i

10 00

i
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4564.
4564, Grand Siren of Seebeck. A strong system of clock-work, serves to

keep in motion a copper dise, pierced with holes at regular intervals. 4
A common air-chamber communicates with a series of tubes which

can be accurately adjusted in front of the revolving disc, at any
required position. A register gives the velocity of rotation.

N Of the nine discs furnished with the instrument, four are intended

to show the results obtained when the gsockronism of the impulses

is imperfect from any cause; the fifth shows that impulses coming

from different points can unite to form one sound ; the sixth serves

for experiments on interference ; the seventh has eight series of

5 holes, giving the gamut; the eIg'hth has eicht series of holes for

the harmonics ; the ninth illustrates the pheuemene. of beats... ., $400 00

4565. Seebeck’s Siren, wmh feebler clock work, without register, with seven

dises of eart-Board; ;i «iau ey 5o S e i aas s 150 00
4566. Oppelt’s Siren. Disc of card-board, 19 inches in dinmeter, pierced

with several series of holes, and edepted for use with any rotator. 20 00
4567. Oppelt’s Siren. Same as No. 4566, but made of zinc instead of card-

boned s ivaiesi SN o T b T B S e e S I RS e i 30 00

4508, Helmholtz’s Double Siren. T'or description see Tyndall's Lectures on
DO resis o s omia iras T O S e Sl B s B < e |

PRICE

= e o

N e R

R R

SECTION IIL.—OF Pitch, INTENSITY AND TIMBRE.

Shier T/

4570. Four Diapasons, forming perfect chord, uts, mis, sol;, ut,, mounted
UPON YeBONANE CABES. » v av v vvverrsiiansns N B 55 00 "

072. Diapason ut;, giving 256 complete vibrations per second, mounted up-
OINIHA YRADHBNE CRBE. A u/viius wleiaies s =it irsia sris s ales 5ials ooisisisrsiedly 1408 ™

4573. Grand Diapason ut,, 128 vibrations, mounted upon its resonant case.. 40 00
| 4574. Official Diapason, la;, giving 435 complete vibrations, mounted upon
4 T PEHORENY BREE. - s viivevnt svnibams s e i eie s vs e 14 00

4575. Thirteen Diapasons, with box, giving the tempered gemut from U.tg to
ut,, based upon the las, 435 vibrations. . S veveaie N e 00

(o8]




4577.
4578.
4570,
4380.

4581.

ACOUSTICS,

o

4572 and 4575,

Series of ten cylinders of Steel to determine the limit of acute
e e e e N s

Helmholtz’s Resonators. Series of ten
Helmholtz’s Resonators. Series of nineteen. . ... ... . ... .. . .
Helmboltz's Resonators.  Series of fourteen adjustable from sol, to

llllllllllllllllllllllllllllllllllllllllllllllllllll

Helmholtz’s Apparatus for the artificial composition of the different
“timbres” or ‘‘clang tints,” consisting of ten diapasons fastened
between the poles of ten electro-magnets, traversed by an intermit-
tent current. These intermittences are produced by a diapason in-
terrupter of 128 vibrations per second

---------------------------

. Helmholtz's Apparatus. Same as No. 4581, but with the addition of ten

diapasons giving the harmonics

................. = & @ ® =2 & % S 8 @ 8 mwoBR B N ®m

4584.

4383. Optical Comparer of M. Lissajous, without electro-magnet. .. ......
4584. Optical Comparer of M. Lissajous, with electro-magnet. .............
4585. Five Diapasons, with resonators in unison with the air-chambers of

the mouth in the utterance of the vowels a, e, 1, 0, w.......... ‘e

45

PRICE

$30 00
55 00
82 00

175 00

55 00

|
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JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA.

SECTION IV.—OF THE PROPAGATION, REFLEXION AND REFRACTION OF SoUND,

4505.
4506.
4597.
4598.
4599.

4600.
4601.
4602,
460:.

4604,

4600.

4606.
4607.

4620.
4621.
46232,
40623,
4624,

4625

4626.

4627
4628

4599,

Bell, snspended from a brass frame by silk cords, to show the enfee-
blement of sound inavacuum. .. ... ... ittt

Bell, with clock-work, suspended by silk cords, from a brass frame,
which is in turn supported on a piece of India rubber.,...........

Chladni’s Apparatus,fo cause an organ tube to sound in different

L1 S A
Ten Bars, each one metre in length, of different kinds of wood. .. ...

Savart’s Bell and Resonator. Bell ten inches in diameter, mounted
upon a solid support, and resonator eight inches in diameter, ad-
justable in all directions, upon a polished mahogany table.........

Resonant Jars, for diapasons No. 4570. Series of four for chord. . .
Resonant Jars, for dianpasons. Series of eight for octave............
EST=T0 0T To & 4B -

Pair of Parabolic Reflectors, thirteen inches in diameter, on adjust-
INg BEANAS. . ..ottt iie ettt it e

Pair of Parabolic Reflectors, twenty inches in diameter, on adjusting
8 T P

Lens of India Rubber, eighteen inches in diameter, consisting of a
brass ring with two sheets of thin rubber fastened upon it and se-
curely covered. A stop-cock communicating to the space between
the two rubber sheets allows the entrance of any gas desired, and
the closing of the stop prevents the exit. On neat mahogany stand.

Lens of India Rubber, similar to No. 4605, without the stop-cock,
or brass ring, and only twelve inches in diameter,,..............

Two Diapasons ut,, mounted upon their resonant cases, and adjusted
to give four beats per second. . ... ..oeeierncinr it

SECTION V.—Or VIBRATIONS.
1. VIBRATIONS OF AIR.

Large Bellows, with regulator. ...........c..coiiiiiiiiiiinninn.
Bellows, smaller thau No. 4620, with regulator.....................
Bellows, same as No. 4621, but without regulator, .................
Manometer, to measure the pressure of the air..... ..............
Organ Tube, plain, for simple illustration..............c.coecvvnn..

Open Organ Tube, with one side of glass, with a membrane and cord
which can be lowered into the tube, and which will sound in any
position in the tube, except at thenode. .. ... ....c.cvivvininnn

Long Open Tube, one of whose faces is very thin, so that by strewing
this face with sand the position of the nodes in the vibrating
column of air can be distinectly seen, ,...........0 ccvvveviesen.

Open T'ube, for manometric flames. . .........ccoiiviiviiiiiinnnnn.
Closed Tube, for manometric flames.............c.ovvvvievn.n S

PRICE
54 00
20 00
16 50
12 30

35 00
8 00
16 00
12 50
50 00

7o 00

25 00

8 00

5 60
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4629,

4630,
4651,

4632,
4633,

4634,
4637,
4638,
4639,
4640.

4641.

4642,
4643,
4045.

4646,

4647,

4648.

4649,
4650,

4651,

4654.
4655,
4650,
4657,
4658,

4665,
46606,
4667,
4668.

ACOUSTICS.

+Organ Tube, with a key at the node, perm1ttmg the tube to be closed
at this point. .
Organ Tube, w Lth Bt{}p cﬂck nt the mlddlﬂ uf tha vlbra.tmg culumn
Organ Tube, with a slide, having holes of various sizes which open at
the middle of the vibra.t.iug BOTEM 5 siive e aileas L
Three Equal Tubes, with lumiére of different sizes.................
Tube, which can h& closed at the end by a sliding plate, pmrced with
four holes, which serve successively for mouth-piece,.............
Cubical Tubl::, arranged as No. 4633, ............... isasiiivie vy S
Three similar tubes, in wood of different thickness.................
Two similar tubes, the interior of one of them lined with eloth.....,
Three similar tubes, one of brass, one of wood, and one of card-board.

Five tubes of the same size and different lengths, giving the notes ut,
ré, mi, fa, sol; and four tubes of the same length and different
sizes, giving the notes ré, mi, fa, 80l. .......cccciiiiiaiiinni,

Cubical Glass Tube, with three pistons, by means of which one can
diminish the mass of air contained, alternately, according to the
three dimensions, to show the cﬁmpﬂ.rﬂtwe influence of the differ-
ent dimensions upon the gsound. .........cocivervriiiiiaiineaians

Four Rectangular Tubes (one a cube), giving the same note.. . .

Two Closed Cubical Tubes, ..., ¢.0ivirtvarconratecnnsriresrrcaean,

Two Long Tubes of Glass, one open, the other closed, to gi‘i'G the
succession of harmonics. . eeasreas ?

A Long Open Tuhe giving a succession of notes cﬂrrEBp{}ndmg tﬂ thﬂ
numbers 1, 2, 3, 4 which can be opened at the middle of each vi-
bration, and Llﬂﬂ&d at each node by a piston. .. oo v evrrennreannans

A Long Tube, closed at one end, same style as No. 4646, with six
Etnp -cocks, and one piston, gwmg notes curreapondmg to the
numbers 1, 3, 5, 7.. . seacaea

A Long Tube clﬂsed a.t bﬂth ends Wlth muvahle mﬂuth plece Whlch
gives, if the mouth-piece remains in the middle, notesas 1, 3, 5, 7
but if moved, themotes 1, 3, B, 4. o.uiiiaviiesiivissdaninsas

Circular Tube. Giving notes 1, 3, 5, 7, which carries a key at the
spot where the node always forms. .. ... ..o vieiiiiiiiinines

Flute. Composed of a mouth-piece, of two open tubes, each the
length of a wave, and one tube the length of half a wave........

Water Flute. Composed of two tubes of glass, of different diam-
eters, worked by two flowing columns of water. On neat stand...

. Pour Tubes. Containing the same mass of air, with mouth-pieces of

the same size, one a tetrahedron, one a cube, one a cylinder, and
0N A BRIVBTE it s ol i s s A TR T e e

3. Three Tubes. Of the same length, and containing the same volume

of air. One is prismatic and the two others conical. One of the

latter I:a.pers just as much toward the mﬂuth-pmce as the other does

from it. . .... st
Five Tubes_ Of the same length but hant in d]f‘fereut WATE . iiiminins
Eight Open Tubes. Giving the gamut from uty to uty............ 0.
Eight Closed Tubes. Giving the same notes as No. 4655............
Four Open Tubes. Giving the perfect chord.................. .04
Four Closed Tubes, giving the perfect chord..............coon.unn

2 VIBRATIONS OF MEMBRANES,

Clircular Membrane of Rubber, which can be stretched at will..... :
Clircular Membrane of Paper. About twelve inches in diameter. ..
Square Membrane of Paper. Twelve inches on & side.........oo0ve
Triangular Membrane of Paper. Twelve inches on a side. . ... i

47

PRICE

$4 50
3 50

8 00
8 00

8 00
8 00
8 00
5 50
12 00

32 50

22 50
17 00
10 00

5 00

10 50

10 50

26 00

13 00

o
=
=

40 00

22 00

10 00
22 00
22 00
22 00
11 00
11 00

5 h
3 50
3 00
3 00
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3. VIBRATION OF CORDS,

4676.

4675. Sonometer, plain form. sounding-board, bridges, key and cord. .. .. o

4676. Sonometer, of mahogany, with sounding-board of spruce, one metre
in length between the bridges, two cords and weights, scale to
millimetres, and movable bridges for the octave, thirds, &e. ... ...

4677. Differential Sonometer, with assortment of weights. This instrument
is one metre in length between the bridees, Carrics three scales,
the first the chromatic t tempered gamut; the second, the true
chromatic gamut and the harmonies; the third is a metre divided

to millimetres throughout its length. .. ............ et
4678. Apparatus for studying the longitudinal vibrations of cords, one metre
Imlength. . .ivuy vuiii i i e i e

4679. Two Sonometer Cords of Brass, whose dinmetersare as 1 to 2... ...
4680. Two Cords of the same diameter, one of iron the other of platinum . |

4351, Grand Sonometer of M. Berbereau, having eight cords for experi-
ments upon the gamut, &e., &ec....... e e S

4. VIBRATIONS OF RoDs AND BAnRs,

46590. Four Bars of Steel, of which two are of the same length, same thick-
ness, and thf’femnt width ; a third same length as “hirst and double
the thickness; and a fm1rth of the same thickness as the first but

its length is to that of the othersas 1:42 ...

4691, Four Bars of Brasg, similar to No. 4690, .. ... ... .............

4692, Four Bars of Wood, do. do, e et

4093, Six Bars of same size, five of wood of {‘IHTE:I ent Ll]ld 'md d{,ﬂ‘ﬂlt% Lmd
one of brass. T A N T TR A e e R L e B el R e

4694. Two Flat Spnngs Df Brass one a metre in length, the other a half
metre, to show the law of the harmonics in transverse vibrations, ,

4695. Four Springs of Brass, of the same length, one straicht and the others
snecessively more and more curved, to illustrate the nodes in the
CIRDESDR s e e b SRR e BBt e e e s

4696. Four Springs of Steel two cylinders of one metre in length and of
different diameters, a bar of the same length, and a cylinder half

L e s e e R i
4697. Four Springs, as in No. 4696, butof wood . ... ... ... .. iiiia.t.
4(698. A Rod and a Tube of Brass, of same diameter, and one metre in

ot e e e e

4699. A Rod of Brass, supported hDI‘l zontally in a frame, with one End ]uat
touching an ivory ball suspended from a frame. As soon as the
bar is put into vibration the ball is repelled. .. ..... ... ... ..

4700. Apparatus, to show the nodes on a body vibrating longitudinally,

consists of a hair with small rings on it, stretched between two
keys on a strong frame...... SRR ARTAE i R e R R

FHICE

S10 00

30 00

50 00

o 00
al)
0 ol

150 00

00
a0
3 00

[y
-F 2

(5 00
fi 00

750

20 00

3 00

20 00




ACOUSTICS,

4701. The Clague Bois. A musical instrument founded upon the transverse
VIDERLION OL DR, e sy il i e e s AR s e e e

4702. Marloye’s Harp. A musical instrument, founded on the longitudinal
vibrations of rods, consisting of twenty rods of wood, fastened in a
strong support. The white rods give the diatonic gamut, the red
rods the half tones; the sound is produced by playing upon the
rods with rosined fingers. .... ..o venrvccireanisnsinns

LU

5. VIBRATION OF PLATES.

4710. 4719.

4710, Bench, with Screw Supports for Six Plates of Brass, three round and
three square. Two plates of each shape are of the same size, but
one double the thickness of the other. Each pair is accompanied
by a third plate of the same thickness as the first but of half the
diameter .......

4711, Smaller Bench, with three plates only, either round or square........
4712. Circular plate of brass, 12 inches in diameter......................
4713, Square plate of brass, 12 inches on the side, ..., e00veruveeniaannn.n
4714. Triangular plate of brass, 12 inchesona gide ..........ccvvneen...
4715. Hexagonal plate of brass, 12 inches across. .......ccvvviiveannnnn.
4716. Beries of four plates of plat--glass, finely finished, nine inches on a

side, or in diameter, including the circle, square, triangle, and hex-

N e o o o P ety e e S e e
4717. Series of four plates of plate-glass, finely finished, five inches on a

side, or in diameter, including the circle, square, triangle, and hex-

agon. For usein projection...........ceeveeetvsriasccansnanns
4718. Universal support for plates, composed of four screw-clamps. .....
4719. Simple support for plates,to be clamped toatable ......ccoaveinns
4720. Simple support for plates, to be held in the hand............... 00
4721. Simple support for plates held at the centre............coviinnns
4722. Support for plates when used for projection, having, besides the main

clamp, another to fasten at thenode.........coviiiiieiiiiiiiien
4723. Glass Bell, mounted upon a base. A frame carries four balls, which

touch the edge of the bell. When the bell is set into vibration by
the bow the balls are repelled if they are not in the nodes.........

49

FPRICE

$7 50

30 00

85 00
20 G0
7 50
7 50
7 50
7 50

12 50

SECTION VI.—ON TiE COMMUNICATION OF VIBRATIONS THROUGH THE AIR, OR

OTHERWIRE.

4730, Two Diapasons uts in unison, and mounted upon their resonant
s R o D T DA oL
4731. Two plates of brass of the same form, size, and thickness, one of
which is mounted upon a base and the other with a handle. On
setting the latter in vibration and holding it above the former, hav-
ing strewn black sand over each, the vibration will be transmitted to
the lower one, and the sand on both the plates will assume the
Bame figures ....c.oeaviearriiiaiasorei s ainneonn S A

4

27 50

¢
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4732, Tube of Brass, Twenty-four inches long, with a plate of brass ten
inches in diameter attached to one end. A hoop, with either of the
dises Nos. 4665 or 4666, is placed upon the floor or table, und the
experiment No. 4731 is pelfurmﬂd by rubbing the tube with a rosined
e P N e e M e
4733. Tube of Glass. For singing flame, mounted on a base..............
4734. Tube of Glass, For sensitive flame, mounted on a base.........., .
4735. Set of four Glass Tubes. For sensitive tlames, mounted on a neat
base, with hose foreach tube............ ... ... .. ... ... ...
4733. Tube of Brass. For singing or sensitive flame, with support for glass
tubeonthe samestand. ........coaviiiiin.n, C e
4737. Neatly Japanned Tin Tube. One metre in lmgth ................
4738. Neatly Japanned Tin Tube. Two metres in length................
4742, Apparatus for the transmission of vibrations through liquids. . ... ...
4743. Free Reed. Carried upon a glass wind-chest, surmounted by a tube
in unison with the reed, and which can be lengthened to triple its
FEBUEI o v Vi e AT R e e e e R A e e R SIS S
4744, Free Reed. Mounted upon a glass wind-chest, with two harmonic
cornets of different form to show their influence upon the timbre.
4745. Beating Reed. Mounted as No. 4744, and carrying the same Ll]l‘]lLth..
4750, Two square plates of Brass. Fastened together by one corner. One
Inrger than Ao OlReE .5 is i s s e Ao st s a ara s e
4751, Two round plates of Brass of different sizes. Joined by their cir-
CEMICTBNCE s v s e e v dese et s )
4752, Two square plates, Of same size, joined by the corner..,...........
4753, Two round plates. Same size, joined by the circunmference, .......,

F0 00
4 00
4 ()

1500

9 ()
3 00
6 00
D ol

12 50

11 00
11 00

5 ()

00
(0
1]

iy |

=T O

SECTION VIIL.—ON THE PHENOMENA RESULTING FROM THE CO-EXISTENCE OF

4765.

4766.
4767,

476G8.

4769.

TWO OR MORE SOUNDS IN THE AIR,

Two Diapasons ut; in unison. 'Each mounted npon a support, be-
tween the poles of an electro-magnet, with a diapason interrupter

Tlt-_g P TS P IR S A e I ) o A e g T
The two Diapasons of No. 4765, without the interrupter.............

Interference Tube. Tube with two arms, surmounted by a disc of
thin paper. When held over the opposite sections of avibrating
plate, the vibrations of the two arms of the tube act in unison ; when
held over contignous sections the one neutralizes the other........

Interference Apparatus of M. Lissajous. A circular plate of brass on
stand, and three dises of zine, cut to correspond with the successive
divisions of the plate in IBERION. e s s s s

The three Discs of Zinc of No 4763, without the plate and stand. . . .

165 00
90 00




4770,

4771.
4772,

4773,

ACOUSTICS.

Gl . A

F'ive open Organ Tubes. Two giving uts, and the others mi,, sol
anduts. All so adjusted that they can be made to vary half o tone, $42 00
Giving ut,, and adjustable as in No. 4770. .. ..

Giving the fourth. For the resultant sounds. . . .

.

Two Organ Tubes,
Two open Tubes,
Helmholtz’s Double Siren ... . ...

g g, M % "

_n

e

SECTION VIIT.—METIODS OF OBSERVING SONOROUS VIBRATIONS WITHOUT THE
Usk OF THE EAR. COMPRISING THE GRAPHIC METHOD; THE OPTICAL METHOD ;
TiE MeTnonp oF MANOMETRIC FLAMES; AND THE METHOD WITH THE
STROBOSCOPE,

-
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4785. The Phonautograph. With chronometer marker,

and dia
chmnﬂﬂ{}ope,cﬂmplete|.IiIIIIi‘II. P E E FrE " s m d FrEeoE N e ra
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X 52
B 4787.
4788,

JAMES W. QUEEN & €O., NEW YORK AND PHILADELPHIA.

PRICH

The Cylinder on its stand, chronometer marker, diapason chrono-
scope, and stands of No. 4785, without the vibrating membrane

AOE CEROBY . o vnniv o sossosnssnsbesnensssst e e N ey $137 50
The Cylinder, with the screw movement and crank alone, on its stand 80 00

4789. Regnault’s Chronograph. Consisting essentially of a Bond's magnetic

register, with three pairs of diapasons dividing the space ou the
cylinder, indicating seconds, into the G 4o or the g, part.
With apparatus for rolling on and fuming the paper to be used. .. 500 00

¢ 4790. Regmault’s Chronograph similar to No. 4789, but with only one pair of
4 QIAPASOIIB. « v vv minios s mnmamnes shissEaiansle siiyjanisassseessssssinns 400 00
4791. Regnault’s Chronograph, with one pair of diapasons, but without the
apparatus for rolling and fuming the paper..........ccoveaenenns 300 00
4792. Interrupter, with four diapason interrupters of 30, 60, 120, and 180
'l per second; and a support, fitted with electro-magnet guited to
receive four writing diapasons in unison with the above... ....... 200 €90
3 4793, Interrupter. Similar to No. 4792, but with three pairs of diapasons. -
50, 100 and 200 to the second.. .. .oeueterreeisreaaruenensaranss 165 00
FLt"': 4794, Interrupter. As No. 4792, but with three pairs of diapasons, 32, 64 5
" and 128 persecond. ... ....cauiviiet cairnsaessosanenen ey cen 165 00
= 4795, Interrupter and Marker. Of |}, of asecond..........coivvinienns 100 00
4796. Interrupter and Marker. Of J, of asecond. .. ...c.cooiioirainnns 110 00
4801. Large Lissajous Apparatus. Or apparatus for the optical method
alone. Microscope for comparing ten large diapasons, with polished
steel mirrors and riders with adjustments from uf, to ué,, With
BEEAT B TR . s s e a s e S e S e RS AT GOO 00
3 - 4802. Lissajous Apparatus. For the composition of tio movemernts by the
: optical method. Six diapasons with steel mirrors, and stand and a
: FEOR. . o s S v e n i Sk s e R KA s Wit 175 00
' 4803. The same as No. 4802, but with feebler diapasons and glass mirrors. 110 00
s 4804, Lissajous Apparatus. With four diapasons............c.ccaeeeeons 82 50
4805, Open Organ Tube. With capsules and gas jets to show the position of
| the nodes by the method of manometric fiones. . o..ocoviveiieen. 20 00
N 4806, Closed Organ Tube. As No. 4803, +.veveenincnsenianeenenasanes =0 00
%
4807, Apparatus for the comparison and composition of the vibrations of
two columns of air by the method of manometrie flames, with five
o tubes, two ut,, and the three others mé,, sol,, and uf;, 8Bo arranged

that each can be varied half a tone,........ e P s 100 00
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4809).

4808, Apparatus. To resolve, in a manner to be geen by the eye, the

4809,
4810,

4811,
4813,
4814,
4515,

4810,

4817,

4818,
1819,
4820,

“timbre ™ of a sound into its elementary notes by means of mano-
metric flames. The ten Helmholtz Resonators No, 5578 are fixed upon
a support one above the other. Each communicates by a small rub-
ber tube with a little cavity which forms the manometric capsule.
The gas jets of these capsules are placed one above the other, upon
an inclined line, and a revolving mirror whose axis is parallel to
this line, decomposes those of the flames which are put into
vibration by the resonant globes, while those flames not put into
vibration appear simply as a line of light
Apparatus, Sameas No. 4808, but with fourteen adjustable resonators,
suited to the analysis of the timbre of any sound whatever. . . ... ..

Small Revolving Mirror. With a manometric capsule on stand, with
rubber tube to attach the resonator......... TR A

Manometric Capsule alone, with rubber tube,. . ...
Kundt’s Vibroscope. For polarization
Strong Vise and long bar of glass to show same as No. 4813.....,..
Apparatus to Examine the Vibrations of Bodies hy the Stroboscopic
Method. Composed of a universal electric interrupter, with two
supports and ten graded diapasons, with riders. The diapasons
range from uf, to uts, and the positions of the riders for intermedi-
ate vibrations are marked upon the branches, An arrangement for
opening and closing a narrow slit, by means of an electro-magnet,
8o that a light, intermittent in its nature, may fall upon the body
whose movements are to be studied, completes the whole, .. ....,,
Wheatstone’s Kaleidophone. Consisting of twelve bars whose vibra-
tions produce the figures of the rectangular combination of two
vibrations for different IRbervala. . ... .o oo onian s s v b e

Wheatstone'’s Kaleidophone for projection. Similar to No. 4816, bub
with steel mirrors and a base of lead to be held ina vise.. . .......

Wheatstone'’s Kaleidophone, With only six bars........ e EEE
Wheatstone's Kaleidophone for projection, with only six bars.........

A Series of Reed Pipes giving the gamut, s to ut,, carrying mirrors
by which the vibrations of the reed can be thrown upon a screen,
and the relation between the different notes made apparent to the

r
Ejeitllll..llllli'llil'!'l F R AR B & 20454 8 i@ P inhd issidl g+ 85 018)p8% 880 rern
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PRICE

...................... . $150 00

300 00

20 00
10 00
100 00
25 00

500 0v

00 00

80 00
30 00
40 00
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4830 and 4831. 4"-1&.4

45830.
4831,
4832,
4834,
4835.
4836.

4842
4843,

4844,
4845,

4846,

JAMES W. QUEEN & CO,, NEW YORK AND PHILADELPHIA.

CHAPTER VL

HEAT.
SECTION 1.—ARTIFICIAL SOURCES oF HEAT.

. ill!'!i-lj!l'_!. Tl TR -"' '\I
4834, 4550,

Spirit Lamp, plain, of glass, with ground cap. Capacity two ounces. .
Spirit Lamp, same as No. 4830, but holding four ounces............
Spirit Lamp of glass, with ground cap, and aperture for filling without

removing the wick. Capacity two ounces...........coovaniinens
Aphlogistic Lamp, similar to No. 4831, but with cml of platinum wire

Berzelius Lamp, of strong tin, neatly Ja.panned ....................
Berzelius Lamp, of brass, with rack movement for the wick, and metal
chimney, on stand. .. coecssorrasscarsrrorasscesaanesessaises Sx i
Bunsen’s Gras Burner, single tube without regulator................
Bunsen's Gas Burner, same as No. 4842 but with regulator for supply
T B by S s o
Buunsen’s Gas Burner, with air regulator, as No. 4843, and stnpﬂﬂck
for regulating the flow of PR e o oy S S
Bunsen's Gas Burner, with key for adjusting the flow both of the air
and the gas. Imprm G TOPTIE S v mo s 0w im0 om o o oo m 00
Bunsen’s Gas Burner, with three tubes and regulator for supply of air.
4847, Bunsen’s Blast Lamp, for gas, with one pair of

tubes for glass-blowing, melting metals, and any
other intense heating, with stop-cock on each

oy 12 5 SO e L s oy 0 B T P T
4848. Bunsen's Blast Lamp, with 6 pairs of tubes, with-
ont siop-cockSs, . oiial e des s v iesieais

4849. Bunsen’s Blast Lamp, same as No. 4848, but with
1B paire of tokes. [ il s ohieh soda i dae
4850. Bunsen’s Blast Lamp, arranged for hydro-oxygen
: Heghbl. s caia i vnelsisna e sinsie siantaailereiailn ivis
4851. Hydro-oxygen Apparatus,complete. See Chapter
4847, X1
For Electric batteries, lamps, ete., for deflagration, etc., see
Chap. VII., section IX.

PRICE
$0 50
o
20
2 00
1 00

5 00

17




HEAT. hd

SECTION II.—INSTRUMENTS WHICH JLTLUSTRATE THE CHANGE OF VOLUME
CAURED BY HEAT,

4900. 4901.

4900. Air Thermometer. Glass tube fifteen inches long, with bulb two
INehes 10 GIRINEERTY . i s s s e e S e s e s e e e $0 25

4001, Pair of Air Thermometers gimilar to No. 4900, with glass beakers. ., 1 00

4302. Apparatus to show expansion of a liquid, consisting of an air ther-
mometer and glass beaker, with stand and holder................ 2 50

4903. Apparatus to show comparative expansion oftwo liquids. A pair of
air thermometers on neat stands, one to be partly filled with colored
water, the other with alecohol. A large ghﬂﬁ. beaker to be filled with
hot water. For projection by lantern........ T T o 00

4904. Apparatus to show maximum density of water An alr thermnmeter

on stand, and a copper vessel for the freezing mixture, For projec-
Lo L E Y o P PP 7 50

4905, Apparatus for maximum density of water. A glass cylinder twelve
inches high, with a thermometer inserted horizontally near the top
and another near the bottom. A jacket of copper to contain a
freezing mixture surrounds the middle.........ocvvviinearianen 11 00

TRICE

4006,
4906, Ball and Ring.......... i e e n 2 50
4907. Ball and Ring on stand, w:bh alm}hul lamp P
4908, Pyrometer with two metals, with lamps. .. ......oviiiiiiienens 7 50
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f 56 JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA.
. FRICE
) 4909. Compound Bar, To show the comparative expansion of two metals

: (brass and iron); twelve inches long, with a wooden handle....... $2 00
4910. Compensating Pendulum. Bars of brass and iron; small model. .. ... 14 00
> 4911. Compensating Pendulum. Rod of brass with compensator of mercury. 25 00

I
%
F
3
4913
&
4912. Wedgewood’s Pyrometer....... i il U A e e B 15 00
N 4913. Breguet’s Metallic Thermometer.. ..............coiieevevnreens 40 00
5 1914. Apparatus to show the Contraction of India-Rubber by Heat.
£ Consisting of afirm base of mahogany supporting a rod of iron with
Y clamps and arms for attaching the India-Rubber, and surrounding it
with a sheet-iron tube ; and also a post with a lever of very long light
i arm suspended upon it as a fulecrnm, and held down at one end by
= a spiral spring. A weight of ten pounds and an alcohol lamp com-
plete the arrangement. See Tyndall's Lectures ..........ooevee 20 00
4915. Greyser Ilustration. Consisting of a galvanized iron tube six feet long,
N surmounted by a basin of the same material two and a half feet in
N diameter. The whole instrument is mounted upon a tripod, and
R heated at the bottom, and two feet above it, by two charcoal fur-
naces. A series of stops and cocks permits the operator to illustrate
J various intermittent geyser actions .. ... .eeeueeiiiares e 25 00
O\ SECTION IIL —THERMOMETERS,
/
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4925. Leslie's Differential Thermometer on stand,

THERMOMETERS.

lllllllllllllll L R

4926, Leslie's Differential Thermometer, on mahogany stand, with scale on

4927. Matthiessen's Differential Thermometer. A short tube with clamps

both arms

connects the upright tubes near the top, and permits the pressure
¢ e., the temperature of the two arms to be speedily equalized, All
mounted upon a neat mahogany stand with scale

<028, Matthiessen's Differential Thermometer, With glass upright and scale

4029,
4931.

4932,

4933.

4934,

4935.
4036.
4937.

to permit use in the lantern for projection. The position of the
bulbs in this form of the differential thermometer gives it a great
advantage over the old form, and when used for projection it dis-

E;LL;LH in many cases with the more delicate thermo-multiplier No,

Tl s T — o)
i

— PRTE e . it Bkt e s el il i~
B O S e L 13 Y W WV T T e

|
¢
4931, 4933,

Alcohol Thermometer, ten inches long, with spiral bulb ; 40° to +130°.

Mercurial Thermometer, graduated on the tube and reading to 300°,
IN WOOA CASE. . . . .. ettt st e ssea s nnseensenees sennons
Mercurial Thermometer, thirteen inches long, graduated on the tube
and reading to 600°; in woodecase..............ciiiiiiiiiinans
Mercurial Thermometer, reading to fifths of a degree, inclosed in a

glass tube with porcelain scale, and furnished with a brass cap
and hook for suspension ; eighteen inches long..................

Normal or Standard Thermometer. 24 inches long, divided upon tube
to fifths of a degree, from 0° e 110° Centigrade, In a neat morocco

Normal or Standard Thermometer, engraved upon the tube, from —40°
to +220° Fahrenheit; in neat case..........oooiieiicianannnnns

Comparative Thermometer, cight inches long, carrying the three
scales, Centicrade, Reaumur, and Fahrenhelb. . ............c000s.

Comparative Thermometer, similar to No. 4936, but with the scales
engraved upon glass to permit of projection upon a screen by the
LABEOITL. , v ooroviensesnmesssisonsesannnsionsssasiossosasnsennysos

15 00

17 50

2 50
3 50

4 00

11 00

12 50
15 00
4 50
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4038.

4939.

4940,
4041.
4042

4943,

JAMES W. QUEEN & 0., NEW YORK AND PHILADELPHIA,
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4938, 4939, 4940.  4941.

Metastatic Thermometer of Walferdin, 16 inches long, to measure
very small differences of temperature anywhere between the freez-

ing-point and the boiling-point of mercury....... ..o,

Metastatic Differential Thermometer of Walferdin, 113 inches long,
containing alcohol instead of mercury, and of course showing
slighter differences of temperature than is possible with mercury. .

Maximum Thermometer of Walferdin, divided upon the tube.

Minimum Thermometer of Walferdin, divided upon the tube .....
Maximum Thermometer and Minimum Thermometer of Walferdin,

Nos. 4940 and 4941, with Normal Thermometer No. 4934, inclosed

0 8 et TROTOE0 CHNO. .\ 2o weis b s sy s oo s s e e
Same as No. 4942, without the Standard Thermometer.............

49LJB and 4909.

PRICE

12

ol

ol

ol

ol

y U0
00




THERMOMETERS, 09 :
_ o ICE .
405(0. Mivimum Thermometer of Rutherford, Fahrenheit, twelve inches e t
long, mounted upon a plate of Jporcelain, with scale. ,........... . 810 060 -

4951, Minimum Thermometer of Rutherford, twelve inches long, divided
upon the tube to fifths of a degree, centigrade, in case. .......... 750 :
4952, Maximum Thermometer of Negretti and Zambra, mounted upon a .=.
porcelain plate with scale Fahrenheit, . ... ......... crarasresareas 10 00 }’f
4053, Maximum Thermometer of Negretti and Zambra, divided upon the f‘
tube to fifths of a degree, centigrade, in neat case................ 10 00 v

4054. I‘i[llliijl;llr_l Thermometer, No. 4950, and Maximum Thermometer, No,
4952, in neat morocco case, seven incheslong. ................... 1000

4955, Same as 4954, but ten incheslong. . . ....ooviie i 14 00 :'

4958. Six’s Maximum and Minimum Thermometer, scale cight inches
long, mounted in painted tin case, with roof, for protection from

sun and weather.,......... e s e e e et T 50 N
4059, Six's Maximum and Minimum Thermometer, Similar to No. 4948, but
with scale fourteen inches {5) 1 s~ S . 10 50 &

4960. Six’s Maximum and Minimum Thermometer. 18 inches long, mount-
ed on a porcelain plate. The plate with the thermometers turns
upon pivots in the ends, and is fastened by two arms to a strong
oak back, to render it availuble as a window thermometer,,,,..... 18 00

(
i
§
r
4964 to 4966.
164 Thermo-Multipkier. Twenty-five pairs of bismuth and antimony, ig
brass case, with elevating and adjusting stand, clamp, caps, an 2800
BODBE L0 oo e arate Sl s s e s s amsesmss et e nee s s :
$965. Thermo-Multiplier. Similar to No. 4964, but wich thirty-six pairs. ... b :
1966. Thermo-Multiplier. Similar to No. 4964, but with forty-nine paurs. . 60 0 ‘

For Galvanometer, see Electricity ; Chapter VII, Nos. 5540 and
5543,
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60 JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA.

SECTION IV.—OF ABSORPTION, RADIATION, REFLECTION, REFRACTION, AND
POLARIZATION,

4979.
PRICE

4975. Leslie’s Radiator. Pair of cubes 3 inches on a side, of different
colors on different sides, with a cover, and a vertical thermometer. B 00

4980. Apparatus to show that radiant heat varies inversely as the square of
the distance. Used with the thermo-multiplier, Nos. 4904,
'65 and '66. It consists of a flat tin vessel for water, twenty-four
inches square, with one side blackened ; mounted upon a stand of
cast-iron, and kept at a boiling temperature by a lamp or Bunsen's

burner. Without lamp, or Bunsen's burner................... .. 15 W
4981. Pair of Parabolic Reflectors, of planished tin, thirteen inches in di-
ameter, with elevating stands, ball and phosphorus cup. .......... 9 00

4982. Pair of Parabolic Reflectors, of copper, nickel plated, thirteen inches in
diameter, mounted upon elevating and adjusting stands of ma-
hogany and brass, with ball and holder, and phosphorus cup. Made
exceedingly aceuratie. . ... ..coeiitiiaaat i e 50 00

4983. Pair of Parabolic Reflectors, of silvered copper, twenty inches in diam-
eter, mounted upon mahogany and brass elevating and adjusting
stands, with ball and holder, and phosphorus cup........ovove... 5 00




ABSORPTION, RADIATION, REFLECTION, ETC,

4984 and 4985,

4954, Apparatus to Illustrate both Radiation and Reflection. Consisting of
a Leslie’s cube, on adjusting stand of mahogany, a Leslie’s differential
thermometer, and a parabolic reflector, thirteen inches in diameter
of planished tin, on a neat adjusting stand of mahogany..........

4985. Apparatus, same as No. 4984, but with parabolic reflector of nickel-
plated copper, thirteen inches in diameter

.......................

4986.

4986. Ritchie’s Apparatus. To show the relation of radiation and absorp-
tion. Consisting essentially of a differential thermometer, with
reservoirs of metal, the face of one black with lampblack, that of
the other covered with white paint. A stand carrying a cylindrical
vessel is placed between the arms, and can be adjusted to any de-
sired position. 'This vessel is filled with hot water, and hasits face,
which is opposite the reservoir with blackened face, covered with
white paint, and that opposite the one covered with white paint
blackened with lampblack, Thus, the radiation from the black
surface is absorbed by the white, and vice versa .....cocovvveinnt,

4987. Burning Mirror, of silvered glass, six inches in diameter, mounted on
pivots on a brass frame, with a holder for the substances to be melted.

4990. Lens of Glass, six inches in diameter, to show refraction of heat; on
abrassstand........cciinirnirarsatesrnrratrsenneenaens TRERR

4991 , Lens, similar to No. 4990, but eight incher in diameter .. ...........

61

FRICE

$12 50
24 00
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62 JAMES W. QUEEN & €O., NEW YORK AND PHILADELPHIA.
PRICE
4092. Pair of Lenses, four and a half inches in diameter, of short focus,
mounted in brass cell, to be used with the oxyhydrogen or electric
lamp, to show refraction of heab.................. P 3 {1
4993. Hollow Prism of Glass, for bisulphide of carbon, to gshow refraction
and dispersion of heat ; largemodel ........... RN S e 750
10 00

4994. Solid Prism of Rock Salt, for same purpose, in a neab case. ...... ..

Ifihu {il

i

T @ ™

sy ST h g

4995.

4995. Melloni’s Apparatus for determining the laws of radiant heat, and the
dia-thermancy of bodies.

This instrument consists of a graduated bar of brass, on a finely
polished wooden base, with leveling screws; and carrying on
elevating and adjusting posts of brass the following parts:

1. A Leslie's Cube, with shield and lamp.

9 Three screens, for cutting off and limiting the amount of heat.

3. A table to carry the body whose dia-thermancy is to be tested.

4. A thermo-multiplier, No, 4964,

A dellica.te galvanometer, with leveling screws, accompanies the
table,

s . — —

e ———

T LT
el

4006,




ABSORPTION, RADIATION, REFLECTION, ETC.

4906, Melloni's Apparatus for illustrating the laws of reflection, refraction,
and diffusion. Consisting of the following additions to No. 4995:
1. A graduated arm of brass connected with the main bar of No.
4995 by a pivot and clamp.
9. A Locatelli lamp on stand.
3. A double screen on stand.
4, A stand with circular table graduated on the maxgin,
5. Asilver reflector, burnished upon one side, but left unburnished
upon the other,
6. A hollow prism for bisulphide of carbon.
Fig. 4990 shows the mode of arranging the thermo-multiplier and
reflector.

63

PRICE

4997.

4907, Tyndall’'s Addition to Melloni’s Apparatus. Consisting of a brass
tube, with caps of rock salt, and entrance and exit tubes for gases; a
series of four U tubes with the necessary stop-cocks, mounted on &
neat mahogany frame, and an additional Leslie’s cube, with clamp
and shield, and a double screen. The mode of using is shown 1n
LHE CUE . es e o o e e o e e S e G Sl

$85 00
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64 JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA,

5000. Conductometer. Brass dise, with wooden handle, and six bars of dif-

ferent material, with cups for phosphorus....................00s $2 50
5001. Conductometer. Brass disc, on tripod stand, with six bars of different
material, with cups and a lamp for heating.............oc0neiit, 4 50

5002. Conductometer of Ingenhouse. A tank of tin, fifteen inches long, three
wide and two deep, with nine flanges, and rods of different sub-

stances, and cups for phosphorus. ........ ... . ... .ol T 50
5003. Jamin’s Ingenhouse Conductometer. Similar to No. 5002, but with
cover, feet aNQ 1AMP. oo sriveronttiiiiiiieiiiticiaie i iaiaaas 12 50

5004. 5005. 5008,

5004. Apparatus to show the Weak Conducting Power of Water. Glass

funnel, air thermometer, and glass beaker............covninnn. 1 50
5005. Apparatus, &c., same as No. 5004, but mounted on neat shand . won 3 a0
5007. Wire Gauze. Four inches square, with handle. ... ............... ]

5008. Wire Gauze. Four inches in diameter, on stand, with Bunsen burner. 3 75

X 3

5011. 5012.

5009, Davy’s Bafety Lamp. School model.. . .......coiviirvrinneninnns
5010. Dayy’s Safety Lamp. Miner's model,.............c.coiviiiinnnnn,
5011. Air Syringe. Brass tube and piston, with box of tinder............
5012. Air Syringe. Strong glass tube and piston, with box of tinder




INSTRUMENTS ILLUSTRATING THE PHENOMENA OF VAPORIZATION. 65

5013, Set of Boxwmd_Mnuldg, to use in showing the phenomenon of rege- 2o
lation.  Spherical, eylindrical, and lenticular forms, .. ........ .. $6 00 . D
5014, Cast-Iron Bottles. With screw top, to show the expansive power of Y
water in freezing. Each.. .. ... . . .. ... .0couniiniinorniiininn, 4 00
’~ ’.j‘
SECTION V.—OF INSTRUMENTS TLLUSTRATING THE PHENOMENA ;,’ﬂ
VAPORIZATION,
I T
@
(4
3
|.II | II | L‘\;
i\ "I L)
P A ; Y b
( V() i
€ 7 % Y L
50230, 5031, |
2030. Culinary Paradox.. A glass flask, capacity one quart, with cork. . . . 60 :
5031, Culinary Paradox. A glass flask, eapacity one quart, with brass cap {
AN SEOD-COCK . . . oot e e e 3 50 hi(
o052, Culinary Paradox. A glass flask, with brass cap and stop-cock. A ”
larger flask is connected with this by a metal tube, and a pair of stop-
cocks, placed as shown in the cut, permits the large flask to be ex- -
hausted by the air-pump.,,,..veeeeeeenenn. e et e e 15 00 H
‘t.i 1
(4
3
A\
;:5:
Iy
75 ¢
.J 6033. Palm Glass.......... e T e S e AR Y aon e D =
'D H034. Franklin’s Pulse Glass. . ....c..ccivenirnssanssniorsirosiiansaes e
9035. Pulse Glass, with straight stem........c...ovieeniiiemmianinereen T
) ‘ 40
) 5036. Eolipile,orBtherJet. Of glass ........cocviimiienirrrrinnrenee ) 00 :
0037, CryOPROTME . v v vv v e vv vt veraaeean e .
0

L
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66 JAMES W. QUEEN & €O., NEW YORK AND PHILADELPHIA.

o038,
PRICRE
5038. Tyndall’s Apparatus for Specific Heat. Consisting of a metal stand
and ring for supporting a plate of wax. A dish for moulding the
wax, and a lamp for melting it, two cakes of wax, three-eighths
of an inch in thickness, and a series of seven balls, accompany the '_
SIRETERID O 5: 4 st o s A A e e WU RS s s e I veieeas BT 00
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5041.
5H041. Apparatus to show the Unequal Tension of Different Vapors. A
cistern of iron, and four strong barometer tubes of glass, sccurely
mounted upon a mahogany frame................ e, 1800




5042. Barometer, with deep Oistern, to show that the Law of
plies to Non-saturated Vapors, Cistern of iron vgitglaéﬂeép-
mounted on a neat iron tripod, An ordinary bﬂl‘amater ot Em'p’
ported from one side of the tripod stand, is attached........ o

6043. Apparatus of M. Pouillet, to show that the Tension of Vapor in-
creases with the degree of saturation. A vase of iron for mercury
an ordinary barometer tube of glass, and a second tube, to the uppe;
end of which a m tallic vessel, with stop-cock, is cemented. All
securely lastened to a neat, but strong stand of wood '

0046,

5045. Dalton’s Apparatus. To measure the tension of the vapor of water
between 0 and 212°. Consists of an iron reservoir for mercury,
a glass tube three or four inches in diameter, and thirty-six inches
high, for water; two barometer tubes, and two thermometers, on a
strong frame. The whole is supported by a stout frame, and rests
on a strong furnace for charcoal ; or on a heavy iron base when
Bunsen burners supply the place of a furnace. With the furnace. .

9046, Gay Lussac’s Apparatus. To measure the tension of the vapor of
water below 0°, Consisting of an iron reservoir for mercury, and
two strong glass barometer tubes, supported on & neat mahogany
frame. One of these is an ordinary tube, the other is recurved at
the upper end, and terminates in a ball, which is surrounded, in
performing the experiment, with a freezing mixture.,...,..,,...

INSTRUMENTS ILLUSTRATING THE PHENOMENA OF VAPORIZATION

67

PRICE

$12 50

48 00

27 00
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68 JAMES W. QUEEN & (0., NEW YORK AND PHILADELPHIA,
PRICR

5047. Apparatus of Gray Lussac and Thenard. To measure the tension of
e eirnaneaeeene. $48 00

vapors mingled with gases...........o..iieininen

5055. Apparatus of M. Boutigny. For experiments upon the spberoidal state
of liquids. Consisting of a blast-lamp with vertical jet, on a table,
with leveling screws, and a table to hold the various plates, ete,,

as follows:
1. A silvered plate slightly hollowed,
9. A silvered cup, pierced with small holes.
3. A silvered plate, perfectly plain, and a gilvered cylinder, cut
away on opposite sides at one end.
4. A silvered basin, furnished with a thermometer, to show the
temperature of the fluid during the spheroidal state. ...... 50 00

-"Hf;' 0
R
ey Y
(f- S h'j
. Ll | [t f

k. _.}

]

5056. Clopper Vessel, to show spheroidal state. With lamp supported on
stand as shown In the ub. .« v coiuuiviisiimmsess sessaammas=mms e 12




THE STEAM ENGINE. 69

H058. 5070, o071,

0057, Tube of Brass. Five inches long, to screw to the whirling table, No. e
4078, and a pmr of wooden jaws, to illustrate the boiling of water
by frickion, .. ... e e, 8250
5058. Candle Bombs. I’erduzeu_..................................,.. 60
SECTION VI.—Tuk STeEAM ENGINE
5070. Hero's Engine. Of brass, with curved arms on Ia, swivel joint. ...... 6 00

5071. Hero's Engine. With straight jet, mounted, with lamp, on a neat car. 10 00

5072. 073, o074,

5072, Wollaston’s Illustration of a Low-pressure Engine. Of strong glass. 150
9073, Same as No. 5072, but of brass, with safety valve, and handle with

spring holder. . . ... . ..iui i e 5 50
5074, Working Model of ngh premure Engme On I}I'lpﬁd with #in hmler,

oscillating eylinder and Jamp,.......,.. 3 00
9075. Working Model of a High-pressure Engme 011 tnpod wﬂh bﬂ&ss

boiler, oscillating cylinder, lamp, and low-water gange. Sk 5 o0
2076, ’ﬁnrkmfr Model of a High-pressure Engine, all of bmss on a ne&t

brass stand, with oscillating cylinder, and 1amp. .. ... v.vvuvesne. 10 00
9077. Working Model, same as No. 5076, but with low-water gauge........ 11 00
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70 JAMES W, QUEEN & CO,, NEW YORK AND P'HILADELPHIA,

PRICE

5078. Working Model of High-pressure Engine. Of brass, with detached
boiler of copper, ten inches long and four inches in diameter, with
safety-valve, high and low water gauges, connecting pipe, with stop-
cock to shut off steam from the boiler, brass Hly-wheel five inches
in diameter, and driving-wheel on end of erank to permit the attach-
ment of light articles for rotation. . ......ooviiieiieeisrrinnsans $40 00

5095,

5095. Sectional Model of Watts’ Engine. Of strong card-board. Showing
all the interior valves and details of construction. Moved by a
crank at the back. ...... e P e e I L S 10 00

0096.

5096. Sectional Model of a Marine, Side-wheel Engine, Of strong card-
board, showing all the interior valves and details of construction.
Moved by a crank at the back. .. ........ .. covtiriininrenneiren. 12 00




THE STEAM ENGINE, 71

5097.

FRICE

5097. Sectional Model of a Marine Engine, with Screw Propeller. Of
strong card-board, showing all the interior valves and details of con-
struction. Moved by a crank at the back ......v.couivinreeriee. $12 00

3
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5098.

5098. Scetional Model of Locomotive Engine for high speed. Of strong
card-board. Showing all the interior valves and details of construe-
tion, Moved by a crank at the back............... e e ce.. 12 00
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SECTION VII.—HYGROMETERS,

5110.

5110. Saussure’s, or Hair Hygrometer. Nine and a half inches high, on
brass frame, with thermometer. Very neatly finished and inclosed

in & Strong Wood CA86.. c v vevetscns setisoirarsersostisosrnenias

H111. Daniell’s Hygrometer. On brass base, with silvered metallic post.
Whole instrument, eight inches high, In neat morocco case, lined
WALR WOIWeH, s s s b e e alia e atuta e s el us shla. Waiata e otk e it aletr

5112. August’s Psychrometer. On neat brass stand, with brass arm for the
thermometers, and holder for the water-cistern. Thermometers
very delicate and accurate, graduated upon the tube to fifths of a
degree Centigrade. The whole contained in a neat morocco case,
lined with velvet

u

i

5117, The Hygrodeik. A very useful instrument for showing the actual tem-
perature, the temperature due to evaporation, the relative amount
of moisture, and the dew point, by adjusting the index on the dial.
This instrument is especially suited for use in school-rooms and par-
lors. Omn a neat marble base . .. .............. AR R R AT i i

o117,

PRICE

®15 00

20 00

30 00




ELECTRICITY.

CIIAPTER VII.

ELECTRICITY.

SECTION I.—INSTRUMENTS ILLUSTRATING THE FUNDAMESNTAL PRINCIPLER OF

ELECTRICITY,

3138. Liodestone, or Natural Magnet. . e
5139. Lodestone. Very strong, in hma*«: frame 1ﬂth vy e R
5141. Bar Magnet. BSix inches long..

5142, Bar Magnets. Pair, two mc-hes lcmg, tﬂ he used in prt}jectmg the:
““ magnetic ph antom " ; in box; with armatures.................

i Magnets. Pair, nine inchea long, in neat wooden box, with arma-
T s a2 i Sokow e L o e e e e et ey Bk e

5146, Magnetic Needle. Six incheslong. Onstand....................
5147. Magnetic Needle. Very superior, with agate centre,...........,...

148, Magnetic Needle. Fifteen inches long, suspended by a stirrup and
cord from a brass stand

5149,

5149. Dipping Needle. Small Model. Needle, two inches long...........

5150. Dipping Needle. Large Model. Needle, twelve inches long, on uni-
versal joint, mounted on brassstand. ...... .. coiiiiiiiaiii et
5151, Inclination Compass. Graduated arc, needle three and a half inches
long. Verydelicate,.....cciicieencsmrreirrnineiiiiiarvaiiinss
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JAMES W, QUEEN & C0., NE YORK AND PHILADELPHIA.

5152. Inclination Clompass. Vertical circle, ten inches in diameter, hori-
zontal circle, five inches ; brass posts base and leveling screws, all

dehcutelyhmﬁhﬂd S PO PR

5155. Astatic Needle. Pair, six inches long, on a brass pivot and stand.
5156. Astatic Needle. Pair, twelve inches long, supported by an untwisted

cord froma brassstand. .. ...l e e

5158, Tnﬁsion Balance. Glass case, eight inches in diameter and ten inches
igh,

5170. Homeshoe Magnet., one mch Inng ...............................
Bl ~fe & 5 two Inehes long ..ol i osdin s g
o172, ¢ b i two and one-half incheslong, . ................
5173. ¢ vE ¥ three inches long.. . ... SO e
b174. ¢ “ e three and one-half inches long.................
ol75. ¢ L i fonr-dbchanlome. . viu. s TR s e e
ol76. ¢ hé kh four and one-half incheslong ,................
5177, ) bk five inches long. .. ....... S R R e el ’
5178. « e 4 five and one-half incheslong ..................
o179, ¢ & $5 six inches long, ., ....... i e ek e A Bk

I'RICR

$45 00

50
6 00

25 00
15
15
20
20
30
45
60
70
80
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5170-81. 5186, 5187, o
PRICE L
5180. Horseshoe Magnet, seven inches Ong, e $1 25 :
5181 ¢+ " eightincheslong............................. 1350 ¢,
5185, v i = ten inches long, very superior quality.......... 4 00 ad
pig6. ¢ ks i ten inches long, with rolling armature, ........ 325 )
h187. Compound Horseshoe Magnet, four bars, four inches long.......... o 00
5183. Compound Horseshoe Magnet, four bars, five inches long............ 6 00 g
518). Compound Horseshoe Magnet, four bars, six inches long ,........... 7 90 ¢
:‘5:.{
N
g
?
h-u
\
5216. 5217. : bt
D S s 8 e o 25 1)
9211, Pith Balls, suspended by cords, €ach , .., ... iireeeerinnrienonenins 10 o
¢ T v
012, Glass Rod, for excitation. . ... ...u.eusssorereennomnvieneeenanins 100 %
D213, Rod of Bhallac, for exolbalion .. ciususvs i et s sisie s desss 2 00 }:
5214, Plate of Vulcanite, for excitation. .............c.c.ovieuuennn... 2 00 ;_
R215. Cat’s Skin, for eXCiter. . .. .........oooeeee ettt 100
R16. Hollow Sphere, five inches in diamqter_ To Shﬂ‘i"ﬁ: that 'electricit;r ‘r
resides only on the surface of bodies. On neat insulating stand,
With proot plane .. s i inesiie il s oxlve e e A Ii 00 i
R17, Faraday’s Wire Cylinder, on a polished, insulated brass plate..... o 00 T

5218. Biot’s Hemispheres. Pair of hollow brass hemispheres, on insulating
stand, inclosing a silvered insulated sphere, four inches in diameter. 14 00

5219. Faraday’s Bag, on insulated ring, six inches in diameter,,.......... 5 00 £
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5221. %24,
i FRICE
5221. Induction Cylinders, of brass, finely finished, seven inches long, on P_
neat insalating stand. . ... oo ienensniiiaevananaisiaea e 5 00
5222. Induction Globe, of silvered brass, four inches in diameter, on strong
insnlabing sbaBA. . oo i s ometieiarisae ws o oA s sl v e 9 00
5223. Pith Ball Electroscope, plain . .........c...ivoiiin i, 1 00
5224, Plain gold Leaf Electrometer.........covvv v vnenrneroeenannn. 5 00

5225. Bennett’s Electroscope, or Gold Leaf Electrometer, with ball. Glass
bell, nine inches high by seven and a half inches in diameter,
mounted on wooden base, with drawer for drying material, This
and the following electroscopes are finely finished in every part,

and are of exceeding delicacy ... ... .. ... it ineannnnn. 20 00
5226. Bennett's Electroscope, same as No. 5225, but with Volta’s condenser

nstesd BEBAEL oL G i e A e 25 00
b227. Saussure's Electroscope. ......... . e e - 25 00




ELECTRICITY. 77

0228,

PRICE

5228. Coulomb’s Electrometer. Glass case, eight inchesin diameter, and ten pox o
25

inches high, on neat stand of mahogany........c.cccveniianarsons
5229. Thomson’s Electrometer, as improved by Bunsen. This is, perhaps,
the most perfect instrument for the detection and measurement of
small quantities of electricity, yet devised. Furnished with lamp
and transparent scale for receiving the indications ; complete. .. ... 100 00

SECTION IIL

INSTRUMENTS FOR OBTAINING ELECTRICITY OF TENSION BY
FRICTION.

5240. Plectrophorus, of sealing wax, with brass base and plate, ten inches in

IBDIEEEI .« o e nvi0m e ninia minnceions oS o8 B S s S e e g ik 8 00
5241. Electrophorus, of sealing wax, with brass baseand plate, fifteen inches

0 QIAIELRT. . s i ss e v 5 s A e e A e e AR 10 00
5242. FElectrophorus, of vulcanite, ten inches in diameter, with brass base

znd plate. iosisah aus 10 00

5243. Electrophorus, of vulcanite, fifteen inches in diameter, with brass base

HETi W)L ¢ PR S R e e e e 15 00
5244. Friction Machine. Plate, of glass, twelve inches in diameter, with

solid walnut base. Prime Conductor of tin, neatly japanned, silk i

apron, box of amalgam, and three feet of brass chain............. 25 00
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5245. F'riction Machine. Glass plate, sixteen inches in diameter, solid wal-
nut base, finely polished, felt rubbers of best quality, insulated
positive and negative conductors, of brass; Rogers' condenser, silk
apron, box of amalgam, and four feet of brass chain.............

0246. Friction Machine. Glass plate, twenty inches in diameter, with solid
polished walnut base, felt rubbers of best quality, insulated posi-
tive and negative conductors, of brass; Rogers’ condenser, silk
apron, box of amalgam, and five feet of brass chain........... ...

5247. Friction Machine, Glass plate, twenty-four inches in diameter, with
solid polished walnut base, felt rubbers of best quality, insulated
positive and negative conductors, of brass: Rogers’ condenser, silk
apron, box of amalgam, and six feet of brass chain.,...... ... .

D248, Friction Machine. Glass plate, thirty inches in diameter, with solid
polished walnut base, felt rubbers of best quality, insulated posi-
tive and negative conductors, of brass; Rogers’ condenser, silk
apron, box of amalgam, and eight feet of brass chain

5249.

5249. Bertsch Machine, Inducing plate of
diameter.....,

--------------
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3250, Dielectric Machine. Both plates of hard rubber. Friction plate i
) eight inches in diameter. Main plate, thirteen inches in diameter.
With condenser. Gives torrent of sparks five inches long......... $80 00 S
A paper of amalgam and a brass chain accompanies each size of s
“ The Dielectric,”
) i251. Dielectric Machine. Similar to No. 5250, but with plates thirteen oe
and eighteen inches in diameter, and giving sparks of seven inches 110 00
5252. Dielectric Machine, Similar to No, 5230, but with plates fifteen and
nineteen inches in diameter, and giving sparks of nine inches..... 150 00 3
) 5203. Dielectric Machine. Similar to No. 5250, but with plates seventeen B
and twenty-four inches in diameter, and giving sparks of twelve Ay
BB o nie pomoneimace o R S n e W bl RN S e R s 215 00 N
5260, Holtz Machine. Plate of hard rubber, seventeen inches in diameter, .
' Inducing plates also of hard rubber. With cat’s skin and brass l
ETERETR 0w, 500 S 31 S O P s A A R R 100 00 )
SECTION III.—ON THE ATTRACTION AND REPULSION OF TENSIONAL ELECTRICITY #'
i
g
7
0270 and 5271, 5272, 5273 and 5274. ;;
270, Directing Rod. Of brass, with balls and adjusting glide. Three feet 3 i)
in length. . ... o i 'Iﬁ
5271. Directing Rod. Same as Wn .J?T{l hut foul feet in hangth .......... i 9!.! r
3R72. Quadrant Blectrometer, and stand, .....ooorrvrieciiiiiiiiiia e 2 5 =
\

[= "
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5273. Insulating Stool. Of cherry, with feet of glass.....co...ooovvnitt,

5274. Insulating Stool. Of mahogany, finely finished, with feet of glass, fit-
ted into screw sockets of brass............. e TR RN AN A

:

& ¢ &£ & &£ L
5275. 02706.
5975. Blectrical Chime. Two bells.. . .. .our i in e i it ennnnns
BTG Electeical Chime. THPEB BEIE ..o o v oo e e esonoie s ssm e s
5277. Electrical Chime. Five bells, centre one four inches in diameter . . ..
DTS, Electrical Vane. .. .....ceuovveveinmanaennns S e R T
D279, Head of Halr, . ... ..cciitiieton e ittt enneteanenesneannn
GPB0.: TPASEUR TURUND . . oo ooein s e aonaisss s om e s e oo Re xR 6a ) e 3505 woReas

a5 EHeotrital BV, .. .5 somvnvoi e inems b e s o sl
5282, Blectrical See-Saw . .. ... .......... < 1o N~ N o A~ < B o
5283. EBlectrical Orrery. To place in prime conductor.......... R
5284, Blectrical Inclined Plame. .. ....vevvvrnvneinoronsensnsneeensnns

5283. 5236. 5288, 5289.

5285. Electrical Bucket . .. ...
Do, Revolving CHOBe. .. .o. vl sievaoalianine b cavior i sois s o

3 50

11 00

1 25
~ 00
1T

=2

[ = e |
=
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5288. Volta’s Hail Storm
5280, Volta's Hail Storm. Arranged fnr pr{}]ectmn‘ it

ELECTRICITY.

.......................................

5290. 5201. 5203,

5200. BElectrical Flierand Stand .......................ovieinniii, 17
6291. Electrical Swan. . Sty g 1 50
5202. Electrical Spider Sl ceeana 40
5293. Tosulated Gcnductor Of braas 5 mc.hes in dlamener and 24 inches

long... S 5 T b 18 00
5204. Metallic Platea I‘ur duncmg 1ma.ges, fnr suspension, Of tin, neatly

jJapanned, ten inches in diameter. Not adjustable. . s 2 80
0205, Metallic Plates. For dancing 1magr-s Similar to No. 5294 but lower

one on an adjusting stand, s e e e ; 4 50
6207, Dancing Images. Of pith, per p:ur .............................. 5 100

SECTION IV.—CONDENSERS AND THE LEYDEN JAR.
H5310-13. 5314, 6315. 5316. 6317. 5318 and 5319.

5310. Leyden Jar, One pint........oeviveesvanionmranaeioranceeeans 150
5311. Leyden Jar. One quart..... A Sy R [k s A S AR R 2 00
5312, Leyden Jar. One half gallon......oiuvaeininninnrierescncinienns, 27
0513, Leyden Jar. Omnegallon. . .......cocivieiniriniiiniiauinteanians, 3 25
9314, Lightning Jar. Half gallon................ s S O 2 50
5315, Atmospheric Leyden Jar. Half gallon..............coovimaeiis 3 1
5316. Electrometer Jar. Talf gallon......: o veonmrmrsnsonssnornsvs B S0
7317, Leyden Jar. With movable coatings. ...........c.cciviiiniiiians 3 o0
5318. Diamond Jar. Half gallon.....cocevuuurre nneerirascarsaonianss 4 00
5319. Diamond Jar. Gallon. ........ceevne. Cr e e nena ey e 5 00

— 3
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PRICE

$6 50

o 0N | ' 5 | ~
o 5321 and 22. 5324, 9329,

A 5321. Double Jar. Pintand quart........ o O e A e 5 00
5322. Double Jar. Quartand halfgallon...........cccimiiriiannienians G 2
| L 5324. Blectrical Sportsman. On stand, with Leyden jar, and birds ... ... 750
5325. Electrical Sportsman and electrometer jar with birds. .. .......... ... 4 00

" 5320. Electrical Sportsman, and birds, without jar .. ...........c.o.... L%
E 5327. Miser’s Plate. Ten inches by twelve, unmounted......o....o.vvve. 1%
. 5328. Miser's Plate. Same as No. 53327, but in a neat walnut frame....... 2

! 6335. Condenser of Epinus. Quter plates each six and a half inches in diam-
1 eter, on neat mahogany stand. .. ... ... iviiir e 25 0




ELECTRICITY. 23

RS0,

PRICE
5336. Blectrical Battery. Inneat walnut tray, containing four quart jars.. $10 00
5337. Electrical Battery. Similar to No. 5336, but with six quart jars..... 15 00
5338. Electrical Battery. In neat walnut tray, containing four half-gallon

JULB, s e s i wie s sle d e s v s s e e Al e e A OO
5339. Electrical Battery. Similar to No. 5338, but with six half-gallon jars. 18 (0
5310. Eleectrical Battery. Same as above, but with nine half-gallon jars.,, 27 00

5341. Electrical Battery. In neat walnut tray, with handles, containing
four one-gallon jars. ........... S R e R e e 16 (0

6342. Electrical Battery. Similar to No. 3341, but with six one-gallon jars. 24 (0

)

)

)

] N .y

5 v . AN

; 5345. 5340. 5347.

E] §345. Glass or Rubber Handle Discharger. Not jointed..............0s 3 00
33406, Glass or Rubber Handle Discharger. Jointed.............. AR o 00
5347, Discharger. With two handles of glassor rubber. .. ,.......v00v.uas 9 50
5340, Universal Discharger. Insulated arms and adjusting table......... Ig %
5350, Phosphorus Apparatus,.. . ... .c.ovieeraansrrrenerraerarnanees

00

'''''
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SECTION V.—ON THE ELECTRICAL DISCHARGE.

5339. Kinnersley’s Thermometer

5360. Powder Apparatus... : R
5361, Powder Bomb. Of wuod on mu.h{:rgany baae

n363.
03064.
53065,
n360.
03
53683,
5370.

5371,
0372

9373.
0374.
a379.
0376,
0371,

llllllllllllllllllllllllllllllllllll

Blectrical Pistol. Of brass, with wooden handle. . . . ..
Electrical Bomb. Of ivory, ou mahogany base...................
Electrical Pyramid
Fire House of Japanned Tin
yi. Bther Cup, with ball at centre and with handle of wood

On handle, to be used in irniting cotton

Plate of Glass, twelve inches square, with the
middle coated with filings, to show the zigzag course of the electric
spark. Not framed

Fulminating Pane.

2. Luminous Pane.
flowers, etc., ete.,

Luminous Gluhe
Luminous or Diamond Tube.
Luminous Tube,
Luminous Tube.
Luminous Tube.

---------------------------------------
-----------------------------------

Brass Ball.
F'ulminating Pane.

lllllllllllllllllllllllllllllllllll

In neat frame, on stand

W lth various devices, such as a star, arch, motto,
in neat frame on stand

On polished walnut base. ...

llllllllllllllllllllll

iiiiiiiiiiiiiiiiiiiiiii

Straight. One foot long
Two feet long
Three feet long
With hook for suspension.

------------

Straight.
Straight.

lllllllllllllllllllllll

----------------------




5380. Aurora Tube.
5381. Aurora Tube.
282, Aurora Tube.
53584. Aurora Tube,

Plain glass, three feet long. . ...,
Plain glass, four feet long
Plain glass, extra size, four feet long. . . .
Of uranium glass, three feet long. ... ..

ELECTRICITY.
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5380-84, 0388, H389-92,
5388. Abbe Nollett’s Globe, with TeCeiver. .. ........ooovuoooeennoon.
3389, Blectrical Egg. Twelve inches high, of plain glass. ...............
9390. Electrical Egg. BSixteen inches high, plain glass. ..................
3391, Electrieal Ege. Of uranium glass, twelve inches high..............
2392. Electrical Egg. Of uranium glass, sixteen inches high. ... .. .. ...
395

. Grassiot’s Cascade. Of plain glass, goblet at top four inches in diam-
BLeL:, iviies
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FRICE
5396. Gassiot's Cascade. Of uranium glass, four inches in diameter. . ..., $3 50
5397. Gassiot's Cascade. Of uranium glass, five inches in diameter. ... ... 4 00
5308, Gassiot’s Cascade. Of uranium glass, five and a half inches in diwm-
P TS S T P P PR 5 00
5399. Miuminating Bgg Stand. Of wood, with metal connections.......... 2 00
5400. Block of Uranium Glass. For use under the exhausted receiver of
AT AIT-PIIIP. « 2 oserseossnrnnsersnores cosaattiiisettseiiioes.s 2 50
5401. Block of Uranium Glass. Similar to No. 5400, but in neat case..,.. 4 00

SECTION VI.—ON SUNDRY ACCESSORIES TO ELECTRICAL INSTHRUMENTS.

5410. Brass Chain. For connections, per yard. ........c.cvvneiisrarane P
5411. Copper Wire. Insulated with gutta-percha, per WRYO U vicarailen s 23
5413 Amalgam. Perbotle .....covviiiivaiiiiiiiiiniiaiiienees of)
5420. Tin Foil. For coatings, per square foof............c.ooviiiaiiann, 15
5421. Glass Plate. Twelve inches in diameter, center drilled and edges
DEROMINIE oo el R e o 0 A 3 a0 A 0 0 ) W 0 M M
Prices of all glass plates vary very much, and will be given by
letter when desired. .......cvvi. coveiieniiiinscccinarisinsns
5422, (3lass Plate. Similar to No. 5421, but sixteen inches in diameter. .
5423, Glass Plate. Similar to No. 5421, but twenty inches in diameter. ...
5424, Glass Plate. Similar to No. 5421, but twenty-four inches in diam-
= o DIl L g O
5425. Glass Plate. For Holtz’s Machine, twelve inches in diameter, center
drilled, edges ground.............. e s TS i B e s a
5426, Glass Plate. Similar to No. 5425, but sixteen inches in diameter. ...
H427. Glass Plate. Same as above, twenty inches in diameter. ...........
5423. Glass Plate. Same as above, twenty-four inches in diameter. ......
SECTION VII,—GaLvANIC BATTERIES.
f 5462,
»460. Simple Galvanic Cell. A plate of copper, another of zine, with con.
necting wires and glass cell. . .....ciivviiieiicreinininsonsaness 280
5 50

H461. Simple Galvanic Cell, for projection. ....... A e e S 5
042, Volta’s Oolumn Battery............c00vevererinrernsnnrcrnearan. 1500
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PRICE

5463. Zamboni’s Pile. 1000 elements............ bW v S e $15 00

54065. Bohnenberger's Electroscope. Pair of Zamboni’s Piles, connected at
base and terminated at top by brass balls. The gold leaf is equally
attracted by the opposite poles, and remains in equilibrium. But
if an excited body be approached to the outer ball of the electroscope,
the gold leaf instantly diverges from its neutral position. This is
doubtiess the most delicate electroscope constructed, while the piles
remain in goOd OFder. . . ... ... ittt e et iae e

5466. Apparatus for Continuous Rotation. Pair of Zamboni's Piles, con-
nected at base and terminated at top by brass balls. A very light
needle, terminated by strips of foil, is balanced upon a needle-point
80 as to rotate. The alternate attractions and repulsions of the two
opposite poles keep the needle in rotation for a long time. The
whole is covered with a glass shade......vovivsierevasssnneenes 40 GO

40 00

5467. Sulphate of Copper Battery. Double cell of copper, supporting cell of

zinc by means of wooden insulators. Cell 9 inches high.......... 6 00
5468. Smee’s Battery. Platinized silver electrode, two inches by four. Cell

133 8 10 11 SO PRSP S R TR 3 50
6469. Smee's Battery. Platinized silver electrode, four inches by eight.

Cell 0f glass. . vvuvecrvrernaneenatsiennnasanes sosnssanss e v 6 00
5470. Daniell’s Battery. Half-gallon cell.....ceviieurs coenas S D 5

[P\
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L 54705. 6477 and 5478,
:?\ FRICE
;‘;‘qﬂ 5475. Grove’s Battery. Ordinary form. Platinum electrode one inch by -
?:; 5476. Grove's Battery. Improved form. Flat cell of hard rubber. Plati- .
j num, 6 inches long by 24 inches wide.........oooociiiiiiiioin.n. ) il“
| “5477. Bunsen’s Battery. Half-galloncell. ......... ... .oty 3 50
L 5478. Bunsen's Battery. Gallon cell 5 00
|l
N
"
| L
e
R |
T 5479-
pa T
a-! 5479. Bichromate of Potash Battery. Bottle form. This is the most con-
=, venient and powerful of all batteries for the lecture table. The
Imﬁ zine electrode can be raised out of the golution when not in use. and
= thus adjusted the cell can remain for weeks without any action, if
desired, and be ready at a moment's notice. Perhaps one of the
11§ best proportions for the solution is as follows : One gallon of water,
one pound ﬂ_f hichmm_ate of potash. and from half-pint to a pint of
sulphuric acid, according to the energy of action desired. A small
ﬁ,_‘ i quantity of nitric acid added to the solution increases the con-
o stancy of the battery. Half-pint cell . ...........ccovvuen.n.. 2 00
?jﬁ | 5480. Bichromate of Potash Battery. Pint size.............. 4 00
4 [i 9481. Bichromate of Potash Battery. Quart size......o.o.ooiroviennnnn.. o 00
Q '*1 6482. Bichromate of Potash Battery., Half-gallon gize........0uveenernns 6 50
T
o




5000,
Hn01.
Ho0D.

5500,

5008.
5509,
5012,
Hald.
5014,

THE GALVANOMETER AND ELECTRICAL MEASUREMENT. 89

' || Iul
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FRICE
Grove’s Battery. Similar to No. 5475, Set of six cells in neat tray. $20 00
Grove's Battery. As above, but set of nine in neat tray............ 30 00
Grove's Battery, Improved form. Similar to No. 5476, set of ten
VR G Al TG e S e S s s e ol et 52 50
Grove's Battery, Improved form. Similar to No. 5476, fifty cells, in
neat tray for the eleetric light. ........ e s S
Bunsen Battery. Set of fifty cells, No. !]477 ...................... 150 00
Bunsen Battery, Set of fifty cells, No. 53478, .. .oiviiiiirrnrnrsnns 225 00
Bichromate Battery. Set of twenty-five cells, No. 5482, ... ....... 150 00
Bichromate Battery. Set of fifty cells, No. 5482, ... ... .cvv...L. 225 00
Dipping Battery. Set of three cells, each having 3 zines and 4
carbons, all 5 inches by 9. Mounted on a strong frame with chain
and catch so as to be raised all abonce. . ...ovvinninn, SR 50 00

SECTION VIIL. —TiE GALVANOMETER AND ELECTRICAL MEASUREMENT.

5535.
9056,

50317,

9038,

5535 and 5536. 5538 5539 and 5540.

Apparatus to Illustrate Oersted’s Law. Magnet eight inches long. 3 a0
Apparatus to Illustrate Oersted's law. Dagnet fifteen inches long 10 00
Galvanometer. Simple form, with single ncedle ﬁuspended upon a

needle point at Center. . .vvvver e iinreves conreannnnns, L eeny 5 00
Galvanometer, with natatu: medle on rﬂsewood base Wlth ]evelmg
screws, graduated circle, and lASS COVET ..o eenseeensernnsennenss 15 00

. Galvanometer. Similar to No. 5339, but with posts to suspend the

needle by a filament of unspun silk, an adjustment for placing the
zero of the scale in the axis of the coil, and leveling screws. . ...... 20 00

. Galvanometer. Similar to No. 5539, but with helix for use in thermo-

electric experiments , .. .cooviiviisninsesssisavnne wa e e 20 00
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nn60,
o061,
3562,
5063,
H504,

5365,

1.
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5543.

_ Differential GGalvanometer. For testing the resistances of batteries,

wires, etc, etc. On mahogany levelling stand, with glass cover.
Needles suspended by fibre of unspun silk............ .

3. Queen’s Universal Galvanometer. Rosewood base, with levelling

screws, astatic needles, suspended from brass arm by a fibre of un-
spunsilk : with arrangement for adjusting the zero of the scale to the
axis of the coils, Convertible by a moment's adjustment, from an
ordinary quantity galvanometer, into one for intensty, or into a
differentinl galvanometer for either intensity or quantely........ ...
Small Light Mirror. With wire mounting, to be attached to either of
Nos. 5539, 5540, or 5543, for use in projection................cu.
Tangent Galvanometer. Singlering..............cociiiiiinie
Copy of a British Association Unit, or Ohm, as issued by the Gom-
B 5165t (O S O o 5 s
Bradley’s Tangent Galvanometer, with three coils, Nos. 2, 3 and 4.
Bradley's Tangent Galvanometer, with four coils, Nos. 1, 2, 3 and 4..
Bradley’s Rheostat, with resistance from 1} of an ohm to 2111 ohms.

Bradley's Rheostat, with resistance from -} of an ohm to 10111 ohms.

Bradley’s Complete Apparatus for Electric Measurement. Con-
sisting of Tangent galvanometer No. 5560 and Rheostat No. 5562..

Bradley's Complete Apparatus for Electric Measurement. Consisting
of Tangent galvanometer No. 5561 and Rheostat No. 5563 . .......

FRICE

$£25 00

60 00

5 00
30 00

30 00
50 00
83 00
85 00
175 00

125 00

250 00

The instruments Nos. 55060 to 5505 are intended for accurately determining the
electro-motive force, resistance and strength of batteries and resistance of conduc-
tors ; for locating faults, breaks, and crosses on telegraph lines or cables ; for meas-
uring the amount of any metal deposited in a given time in Electro-plating; and for
determining the specific conductivity of metals,

The Coil No. 1 of 5561 is for currents of high intensity, No. 4 for those of great
quantity, Nos. 2 and 3 for intermediate currents.
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SECTION IX —OF INSTRUMENTS ILLUSTRATING THE HEATING EFFECTS OF
DYNAMICAL ELECTRICITY.

5376,
5575. Galvanic Lamp. Of platinum wire in coil, with vertical support of )
brass, on a neat polished base of mahogany. ... ..ccovvvvirnvnn.., - %0 00
5576. Powder Cup. Of brass, with platinum wire incoil. ................ 1 30
5577, Powder Cup. Of brass, with handle of wood, and an extra supply of
PRGN WITE o csav diaimaiesings F s s e s s s e WA biars Faey 5 00
5378. Voltaic Pistol. Of brass, strongly made and reatly finished. ....... 8 00

5580. 5081,
5579. Simple Electric Lamp. Base of wood, arms and holders of brass.. 12 00
5680. Simple Electric Lamp, Base of hard rubber, post, arm, and carbon
holders of brass 22 50

..............................................




DYNAMICAL ELECTRICITY.

5581, Compound Electric Lamp. Foruse in projection of spectra. Base of
hard rubber, rpmrs;t:', arm and metal holders of brass. The lower hold-
er consists of a disc of brass with cups for ten different substances,

which can be thus rapidly brought in succession into cireuit and
volatilized

--------
----------------------------------------

5592. Compound Electric Lump.' Similar to No. 5581, but with a second
disc holding 10 carbons, instead of the single upper carbon holder

of 5581, The metals can thus be quickly volatilized without mix-
ture of their spectra

93

PRICE

$30 00

§585. Electric Light Regulator. Simple form (Browning's)...... calsass
586. Electric Light Regulator. TLarge model (Browning’s).,......coocnts
§587. Electric Light Regulator, with clock-work, (Duboscq’s) ............

8588, Electrie Light Regulator, with double clock-work.  Foucault’s ar-
rangement., . ....... .. o ae e e T e e S e

215 00

l-q-#
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The batteries needed for use with the electric lamps, Nos. 5579 to 5588 incluaive,

are as follows: . ,_
For Nos. 5579 and 5580, the compound battery No. 5505 or ten cells of No. 5477,

For Nos. 5581 and 5582, two of the compound batteries No. 5305 or twenty cellg

of No. 5477.

For No. 5585, the compound hattery No. 5500. . i ,.
For Nos. 5586. 5587 and 5588, the compound batteries Nos. 5506, 5508 or 5509,

The first is the best.

5600.
9601,

5602,

5603,

SECTION X.—OrF ELECTROLYSIS,

5600. 0601, 5602,

U Tube of Glass. Arms 12 inches long. Insulated copper wires with
barolettrod e aE YU, .o nomernm Fmm i EaTs G
Decomposing Water Apparatus. Glass goblet 6 inches high, and 3}
inches in diameter at top, with binding screws, platinum bar elec-
trodes, and bell tubes for thegases. .. ... ............. ..o\ ...

Decomposing Water Apparatus. Glass goblet seven inches high and
four and a half inches in diameter at top. with binding screws, pla-
tinum electrodes, and fine, graduated bell tubes for the gases. .. ...

Decomposing Tank. For use in projecting the results of electrolysis

upon a screen. FPlate glass sides, improved brass clamps, binding
screws, platinum bar electrodes, and small glass bell tubes for the

BBBBE. L. iviae e, e o e Al el

. Chemical Voltameter, Plain glass goblet, 7 inches high, platinum bar

electrodes, binding screws, and single graduated glass bell. . . . .. ...

FRICE

%2 00

3 30

8 00
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ILLUSTRATING THE LAWS OF CURRENTS. 95 F
X

5608, Apparatus for Blectro-Plating. Tank of mahongany, pair of bars with
binding screws, and Daniell’s cell, No. 5470.............. e $15 00

SECTION XI.—ILLUSTRATING THE LAws OF CURRENTS.

b el ]

5625, &«

6625. Ampere's Frrame. Base of polished mahogany, posts and arms of
brass, figures of copper, twenty inches in length or diameter, con- e
sisting of solenoid, astatic combination, square, and circle, With
BEPOTIEE DT SRONED. 0o i et AR Sy ceeeenes 2000 T

6628,




A »

j= Wi A W S

a5

ool A b S

)

G odaa @~/

s N
B A o S T
& A P

L

96 JAMES W. QUEEN & €O., NEW YORK AND PHILADELPHIA.

5626. Ampere’s Table. Polished table of mahogany, two vertical posts of
brass, with mercury cups at base and top for sustaining the wire
forms ; two forms twenty inches square of heavy wire, one to show
attraction, the other repulsion. With intensifier. See cut p. 5. ..

5627. Solenoid. Twenty inches long, without frame, of heavy wire, with
points for suspension, as in No. BORD. i e et e

5628, Dela Rives’ RIng .. ....covvevreisniiiiiie s iaisastiartaneens

s

-

[ e o

0632, 5033. 0635.

5632. Helix on Stand. Base of mahogany, pillar of brass, coil of insu-
lated copper wire, with binding serews, and rod of soft iron.......

5633. Three-Pole Helix, on stand, as in No. 5632, .. .. ..ciiviiviennnnns-
5634. Horizontal Coil. Twelve inches long, of insulated copper wire, on

neat stand, with soft iron bar, similar to No, 3632, .. .............
5635. Lifting Coil. Four inches long, with soft iron bar..... ¥ wr e o b e

5637 and 5640,

5637. Electr-:::l—Magnet. Three inches long, sustaining about twenty-five
POMUOR o s wivm o on 0e o o s b e e AT 0 e SIS, SAe

7638, Electro-Magnet. Four inches long, sustaining about forty pounds. .
5639, Electro-Magnet. TFive inches long, sustaining about sixty pounds. ..

5640. Electro-Magnet. -Six inches long, sustaining about one hundred and
LA 1 110 1 T L

5641, Electro-Magnet. Same as No. 5640, but mounted in strong frame
with binding screws and armature with hook

||||||||||||||||||||

PRICE

2 00
o 00
4 00

o
=

12 50
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TELEGRAPHIC INSTRUMENTS.

5645, Magic Oircle. Two semicircular soft iron bars, with handles of brass;

a hollow ring of insulated copper wire permits the semicircles to
slip into it

-------------------------  m E ¥ e S fEE RSl g s e le oy R E o

5650. Polymagnet. A compound electro-magnet, devised for the purpose

of showing to an audience as many as possible of the phenomena of
magnetism and diamagnetism, (See Tyndall, Phil, Mag., vol. ix.
p. 423.) Consisting of two large horseshoe electro-magnets, a
helix of covered copper wire disposed between them, all mounted
upon a strong mahogany base, with commutators for the currents,

and supports and glass covers for the bodies to be experimented
upon

56501. Apparatus to demonstrate to a large aundicnce that an iron baris

lengthened by the process of magnetization. Consisting of a strong
base of mahogany, with two upright rods of brass three feet long,
firmly set in it, and carrying a delicate apparatus consisting of a
lever, connccted with a mirror by a spiral spring, to magnify the
amount of expansion as much as practicable. An iron bar, two feef
long, and a coil of wire, eighteen inches long, serve for the magnetic
excitation

-------------------------------------------------

SECTION XII.—TELEGRAPHIC INSTRUMENTS.

5675,

5675. Dial Telegraph. Consisting of a manipnlator or crank, with the let-
ters of the alphabet, for sending the signals, a bell and indicator for
receiving them, and a small battery for working the instrument ; all

packed in a neat box ... ey ST

[ |!|.|il'.i

9679.
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PLICE

&5 00

200 00
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FRICR
567S. Plain Signal Key for closing and opening circuit at will. Of brass, on
polished mahogany base. See cut, p. 97, . ..ol L $£2 50
5679. Plain Receiver (Morse's). Without clockwork, finely finished, on pol- ”
= 00

ished mahogany base. See cut, p. L R S

5680.

5680. Large Receiver (Morse’s). With clockwork, finely finished with
brass and hard rubber, and mounted on polished rosewood base. .. 50 00

5681. Sounding Receiver, or “ Sounder.” The message in this instrument

is read directly by the ear, instead of being traced upon the paper,

asin Nos. 5679 and 5680... . ... ccaviisievsssstosatsinossrsrnsas 8 00
5682. Sounder and Key Combined. This little instrument has a switch by

which the current is so modified that it can be used either as a Send-
er or Receiver—a most convenient form for students and amateurs. 16 00

5685. Western Union Key. All of brass. neatly finished. This is the form

used by the Western Union Telegraph Co.......oovvviiviiians. 5 50
5686. Relay (Morse’s). Finely -finished. of brass and hard rubber, and
mounted on a neatly polished base of rosewood or mahogany. .. ... 20




50

INDUCED CURRENTS,

SECTION

XIII,—Oy INDUCED CURRENTS

A MR

o701,

6700. Primary and Secondary Coils. Mounted on neat mahogany stand,
with movabl: core of soft iron wire, for use with galvanometer, . .

5701. Primary and Secondary Coils. For use in showing the physiological
effects of the induced current; furnished with an automatic electro-
tome, and also a rasp for slow breaks, .. .......cocveiiiirnnnnnn.

§702. Portable Helix for Shocking. Inclosed in a neat mahogany box, with

a small cell, having six varieties of current, and a brass insulator for
the soft iron core ... ..

LN I T TR I R

L T T R R T T |

a700.

5703. Induction Apparatus. To show the induction arising from the action
of the earth. Consisting of a spiral of copper wire, arranged to be
turned by a crank ; a commutator, and a table which can be in-
clined at any angle by set-8Crews. .. .... o0 cverinenurccnriniaina.

9706. Arago’s Induction Apparatus. Consisting of a horizontal disc of

copper, arranged to be set in rapid rotation, immediately beneath a
magnetic needle,....... A

R w AEoE % " N S A FEoFdoEa o LIS B N I B

9707. Babbage & Iferschel's Induction Apparatus. Consisting of a mag-

net, arranged to be set in rapid rotation, and a disc of copper sup-
ported above the magnet on o delicate pivot

iiiiiiiiiiiiiiiiiiiii

99

I'RICE

$18 00

18 00

18 00
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FRICE

5790. Clark’s Induction Machine. For physiological effects. ‘Small model.
A single strong magnet, one pair of spirals, for intensity, and a pair e
of conducting wires with handles. Inmeatbox.................. $
5721. Clark’s Induction Machine. For physiological effects. Large Model.
Two powerful magnets, one pair of spirals. for intensity, and a pair %60
of conducting wires with handles. Innpeat box. . . ...oovveeeen.n. 2

5722. Clark's Induction Machine. Grand model. Battery of four powerful
magnets, two pairs of spirals, one for intensity and physiological
effects, the other for quantity ; a commutator, and a pair of con-
ducting wires with handles. Mounted firmly on a strong and neatly
polished mahogany base......

60 00




THE RUHMKORFF. 101

SECTION XIV.—-Toe RunMgoRFF, OR INDUCTION Corr,

||:-:!-. o
T
W’M il

NT3H-37. DTI8-40.

5735, Induction Coil. With automatic break and plain commutator, T
giving a spark of } inch, on neat mahogany base................. $10 00
5736, Induction Coil. Similar to No, 5735, but giving spark of § inch. .. .. 20 00
5737. Induction Coil.  Similar to No. 5735, but giving spark of £ inch..... 35 00
5738, Induction Coil. Similar to above, but with eylinder commutator, and
giving a spark of one inch and a quarter ........ 55 00

5739, Induction Coil. Similar to No. 5738, but giving a spark of one and a

DA ANOROR. 0 oren nsme i T e A R P 60 00
5740. Induction Coil. Similar to No. 5738, but giving a spark of two inches 90 0
6741. Induction Coil. Similar in style and finish to No. 5738, but with au-

tomatic mercurial electrotome, instead of a vibrating spring, giving

sparks of four inches, .,........ o .. 200 00

5742, Induction Coil. Similar to No. 5741, but giving sparks of six inches, 230 00
5743. Induction Coil. Similar to No. 5741, but giving sparks nine inches.. 37 00
5744. Induction Coil. Similar to above, hut with deulle automatic mercu-

rial break, and giving sparks of 18 to 20 inches................... 2500

5750. Induction Coil. Highest style of finish, and perfection of construc-
tion, with commutator, and automatic break. Spark two inches.. 185 00

5751. Induction Coil. Similar to No. 5750, but having Foucault’s single .
mercurial contact breaker. Spark four inches................... 175 00

5752. Induction Coil. Similar to No. 5751, but with spark of six inches,,. 250 00
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5704 and 5755,

PRICE

5754 Induction Coil. Of similar finish and construction to Nos. 5750 to 5iH2

but giving over ten inches spark, and having Foucault's double
mercurial contact breaker on a separate stand.................... $370 00

5755. Induction Coil, Similar to No, 5754, but giving over fifteen inches
spark, and having the poles of the secondary on detached supports 600 00

SECTION XV.—OF GEISSLER AND SPECTRUM TUBES.

GEISSLER'S TUBES,

5800. Plain or Spiral Tube, about 6 incheslong ...........cvviiiiin.., 1 00
5801. Same as 5300, but with bulbs or tube of Uraniim (fluass, which be-

comes fluorescent on the passage of the electric discharge.......... 125
5802. Tube with Uranium Glass, 7 to 8 inches long, finely finished....... 1 50

5803. Double Tube, 7 inches long, one within the other; inner one with
uranium bulbs ; outer one either a vacuum or filled with a tluo-

Yescent BOIMEION . o ciasiesiainnsissins i iulewia siind 2 25
5804. Single Tube, 10 inches long, with bulbs or spirals of uranium glass. . 21O
5805. Double Tubes, 8 to ¢ inches long, with uranium glass or fluorescent

SOTEBE ORI 4 4ty i o e b R e w0 M R N s P i i s 8 00
5806. Double Tubes, 15 inches long, various patterns of uranium glass, &e. . 00
5807. Double Tubes, 19 inches long, with uranium glass and fluorescent so-

Htione, wery Tine oo daemee weeazsiaarsalis i s D G C0




THERMO-ELECTRICITY. 103
5808. Double Tubes, 24 inches long, with uranium spirals and balb T

these long tubes finished with the utmost ca.r? ............. B . M $7 00
5809. Same as No. 5808, but 27 inches long. .. .......ooovnoioioon. .. 8 00
5810. Do do 30 (A e e e 9 00
6811. Tube, about 12 inches high, containing within it a Cross of uranium

glass; with stand ... ... ... . . 0 . . . ... .. ..., - G 00
5812. Tube, same character as No, 5811, but containing a vase of uranium

glass to show as a small Gasviot's Cascade. ..o oo ... s 6 00
5813. Tube 18 inches long, with large bulbs for showing stratification of the

electric Lght .. ..ol iiirenernsenners e, 5 00
5814, Phosphorescent Tube, containing in a vacuum, a phosphorescent

solid, which glows for some seconds after the discharge has ceased. 2 50
5H815. Same as No, 5814, but largerand finer. .. ................ .. ....... 5 00
5816, Crowns of Uranium Balls, 7 inches high, with stand. .............. 4 50
5817. U Tubes; double, with different fluorescent solutions in each arm.

Arms 9 inches long. Withstands, Bach........co0vvirenonn.. 5 00
5818. U Tubes, same as 5817, but arms only 7 inches long  Each. .. ... ... 3 00
5519, Phosphorescent Tubes, in which no coil is needed, but the light is

evolved by the friction of mercury falling upon globes of glass

within an exhausted tube. Each.............................. 4 50

5820. Same as 5819, but larger, and with bulbs of uranium glass in the inner
13 8o e e e e s i L 6 50
HR21. Indl_:tcticrn Tubes. A double tube 26 inches long, the inner of ura-
ninm .glﬂ..‘-'-ﬁi, which becomes luminous by being held near an exeited
electric body, or by being itself rubbed on the outside by flannel or
I e e G 00
Nos. 5819, 5820, and 5821, will be scen to be very curious, as they
need no coil or electrical machine to excite them.

PLUCKER'S OR SPECTRUM TUBES,

Having traces of the several elements mentioned below and to be used with the
Induction Coil and the Spectroscope, The late solar researches render these tubes
invaluable to the teacher and physicist,

5830. Oxygen. H859. Fluoride of Silicon.
5851. Hydrogen. H860. Cyanogen.
n832. Nitrogen, 5861. Chloride of Tin.
o833, Carbonic Oxide. 06862. Ammonia,
9354, Carbonic Acid. H8G3. Vapor of water.
5835, ITodine. - 086G4. Mercury.
H856. Chlorine, 5865. Sulphur.
9857. Bromine, 5866, Seleninm,
9858. Fluoride of Boron. 0867, Sulphuret of Mercury.
I Tt 3 e e s $32 00

Many of these tubes give most brilliant results, also, when used as Geissler’s Tubes.
Nothing finer indeed can be found in this line than the tubes containing Hydrogen,
Nitrogen, Iodine, Chloride of Tin, Fluoride of Boron, and Fluoride of Silicon,

SECTION XVI.—Or ToERMO-ELECTRICITY.

5900. Pair of Blements, Of brass and German silver..........vvivvueies $0 75
5901. Thermo-Multiplier. Five pairs of brass and German silver........ 5 00
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5900. 5901, 6902,

5902. Thermo-Electric Arch. Consists of a permanent magnet, between the
poles of which is placed an arch, the ends of which are soldered to a
ring, the arch and ring by a pivot are free to turn upon the support
placed between the pcrles . a lamp upon a movable stand attached
to the support can be raised or lowered, as may be required. .......

5903. Thermo-Multiplier. Consisting of twenty-five pairs of bismuth and
antimony, mounted in neat brass case, with capB cones, and bind-
ing-screws, on an adjusting stand.. .

9904. Thermo-Multiplier. Similar to No. 59[13 but. Lﬂusmtmg Df thlrt‘r-
six pairs of hismuth and antimony. . . ... ccvvieeii i iainn...

5905, Thermo-Multiplier. Similar to No. 5903, but consisting of forty-
nine pairs of bismuth and antimony. ......... ... ... .. ... 00,

SECTION XVII.—Or ELECTRO-MOTORS.

FPRICE

£7 00

30 00
45 00
60 00




ELECTRO-MOTORS. 105
5015. Revolving Electro-Magnet. Consisting of a permanent horseshoe s
magnet, with an electro-magnet rotating freely upon an axis placed

between its poles.. .. ........ .. . ... . . ... 00 tes. waisalee $8 00

5916. Bell Engine. Similar to No. 5915, but with the addition of a bell,
which is struck by a hammer set in motion by the electro-magnet. 16 00

6917. Revolving .ﬂ.rmatum?- Consisting of an electro-magnet, with a wheel
carrying three soft iron armatures, rotating above the poles

....... 10 00
5018. Contracting Helix of Copper Wire, with brass pillar and mercury
cup on roSewo0d DASE . . ...t ut e e e o 50
5919. Revolving Coil. A copper coil connected with binding screws. rotat-
ing between the poles of a strong permanent horseshoe magnet. . . . 8 00
5020. Revolving Magnet. The converse of No. 5919, ... ... 0ooooun. ... 8 00
5021. Page’s Reciprocating Bngine......... . ...ooovrrrnn.n. S el 16 00
0022. Revolving Spur-Wheel. ...........0.ovvimm i 12 00
[“""“--___ s =
|/
.~ ,:"F' ||
[ _.';. ~ ", I.1-
- ﬁ’_ ! E o
2 J*P |
(LIRS POV R 0 RO ETV TV POV TO Y BV VN AL ALCEL LR L LY DAL
N =
5923.
6923, Double Beam Magnetic Engine. ...... R CLULL R RRRTRTEPRT LT 24 00
5024. Clockwork Blectrotome. With copper spiral to show the intensifica- S
tion of the spark. Withouteell. .......coiienveriiiiiiianinanas
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SECTION XVIII.-—ACCESSORIES TO GALVANIC APPARATUS,

'RICE
5050. Clotton-Clovered Copper Wire, No. 12, perlb..................... 81 25
5051. Cotton-Covered Copper Wire, No. 18, perlb.......ooivniivninin, 2 25
5052. Cotton-Covered Copper Wire, No. 80, perlb............ooooin o 3 00
5954. Silk-Covered Copper Wire,No, 86, perlb...................... 10 00
5055. Silk-Covered Copper Wire, double coated, Na. b per b e 12 50
5957, Office Wire, covered with gutta-percha, peryard.. ..., ............. th]
5058. Rolled Zincs, 24 inches by 1} incheseach.................0 oo Lo 20
5959. Rolled Zines, 8} inches by 14 incheseach. ................... .. L 30
5960. Rolled Zincs, 34 inches by 2 incheseach, . ......................... 40
5061. Rolled Zincs, 4 inches by 24 inches each. . ..... c..vviveiiienennny ()]

5062. Cast Zincs for Grove's Battery. Hollow cylinders with arm 34 inches
high by 2% inches in diameter, each. . ............cooviiiaiainn 1 00
5063. Zincs for Grove's Battery. Wollaston style, 3 inches wide.......... 5
5964. Platinum Strips, 3 inches long by 1 wide.................. s Taraea 75
5965. Platinum Strips, 6 inches long by 2 wide, . ......ooiiriiiaionn 3 50
5967. Platinized Silver Strips, 3} inches long by 2} inches wide (Smee's) 1 00
5968. Platinized Silver Strips, ) inches long by 4 inches wide (Smee's). .. ., 2 10
5970. Flat Carbon Poles, for bichromate battery, 54 inches by 1{ inches. .. 1 00
59071. Flat Carbon Poles for bichromate battery, 7 inches by 14 inches. . ... 1 50
5972. Flat Carbon Poles for bichromate battery, 8 inches by 2 inches. .. ... 2 (0
5075. Porous Cups, cylindrical (Grove's), 11 inches in diameter and 34 )
incheshigh, .. ... .cooiiiimnniin i L]

5976. Porous Cups, flat (Grove's), 5} inches deep by 3 inches long and § inch
WEAE: e A A e AT SRS A a0
5980. Glass Tumblers. 3} inches in diameter and 44 inches deep, each, H
5981. Glass Tumblers. 4 inches in diameter and 5 inches deep, each. .. ... 75

5985. Rubber Cells. Flat form (Grove's), 54 inches deep, 4 inches long, and
3 inches wide . 2 20

H088.

5988. Binding—_ﬂcrew. With two holes and clamps, and taper screw for
fastening into wood, for temporary attachments. Each.......... 1 00
5989. Binding-Screws, to attach two wires ROREther: s e 50

5990. Binding-Screws. With two holes and clamps, with solid base, to
attach permanently to a table. Each.................ooooooo... 100

5991. Bi“diﬂg-?:crewa. With one hole and clamp and a screw with nut for
fastening to base of any appaTatus. ., ... . i i e 70




REFLECTION,

CHAPTER VIIL
OPTICS.

SECTION I.—ARTIFICIAL SOURCES OF LiGgHT.

6050. Calcium Light Apparatus. Consisting of oxyhydrogen blow-pipe
with the necessary tubing, pressure gauges, and gas-bags S
6051. Same as No. 6050, but with superior gas-bags
6055. Electric Lamp. (See No. 5580)
¢056. Browning Small Blectric Lamp. .........0000iiinin
6057. Browning Large Electric Lamp .
6058. Duboscq’s Electric Regulator , ... ... ..........
6059, Foucault's Electric Regulator ............. ... v,
60GO. Balttery of 60 Grove’s Cells, large size, for either of the above electric
S e O
6061. Queen’s Improved Magnesium Lamp, with clock, feeding two ribbons
062, Extension Tube, for No. 6061. Fifteen feet long, to carry off the
VAPOrs Of MAMesIA. .. oottt iy iiree e ern s oe e nensssnnsnnns
6063. Extension Bag. To reccive the fumes of magnesia, when the tube
No. 6062 cannot be used.

----------

iiiiiiiiiiiiiiiiii

..............................

SECTION II.—Or PHOTOMETERS,

6075. Ritchie’s Photometer. Small model ........... .00 nn.
6076. Rumford’s Photometer. Small model . . ... ... S e I
6078. Wheatstone’s Photometer. Smallmodel. .. ..... ..o oiivnrnnn ous

6090 and 6142,

6090. Vertical Circle of brass, sixteen inches in diameter, graduated to the
fourth of a degree, and reading by verniers to minutes, with a plane
mirror at centre, a telescope attached to one vernier, and a col-
limator to the other. For exact experiments on the laws of re-
flection and refraction, and as a goniometer. Mounted upon a firm
support of metal, with a joint which enables the circle to be placed
in the horizontal position when desired, as in experiments on refrac-

tlin'nﬂnddiE'Parai'un------r--------- & » w®w LI &y & LA
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PRICE

$75 00
100 00
22 50
30 00
95 00
120 00
215 00

250 00
o0 00

100 00
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6091

G001, 6093 and G004,

. Vertical Semicircle. Thirty-six inches in dinmeter, gradnated to de-
grees, with backgronnd of black velvet. A mirror at the centre is
furnished with an index set exactly perpendicular to its plane,
and both mirror and index can be turned in any direction desired.
A ray of light from any brilliant source is allowed to enter
the collimator at the base, in the direction of the centre, and
by means of a little smoke from brown paper, the paths of the
incident and reflected rays, as well as the relation of the latter to
the plane and movement of the mirror, are easily shown to a large
BUAKENCE, .y oovieminie cvnies e e e e e e e e e e e e e e :

6092. Apparatus to show Plane and Diffused Reflection. Consisting of a

6093

6095

6097

6098,
G099,

mirror polished on the one side and left unburnished on the other,
Mounted upon an adjusting stand.........c.ci0 coiirciininenes s

. Plane Mirror. An elliptical plate-glass mirror, mounted on an ad-
justable frame of mahogany, ten inches long by eight inches wide. .

o Magic Teledtone. . . . c o iaisioscais etiniamig weis =vsas e s

G097,

E & & & % @

Kaleidoscope for Projection, mounted in brass, with lens: complete

Silvered Brass Band to show Caustics by Reflection, and also the

line followed by a beam of light undercoing successive reflections
from its surface.............

. Kaleidoscope. On stand of walnut, with brass fittings.. . ....

FRICE

SR

7 00

o 00
10 00

350
200 00

10 00




6100.

6101,

6102,
6103.

6104.

6110,

6111,

REFLECTION.

Illuminated Fountain. Illustrating the total reflection of light in a
liquid vein. Consisting of a glass vessel fourteen inches high, with
a glass valve, and an aperture for smooth vein on one side and a
condensing lens on the other. . .......... ..o iiiiiiienrannn.
Illuminated Fountain. Similar to No. 6100, but much larger and made
of heavy tin, neatly japanned, with apertures of two different sizes
for the flow of the water, ... ....cciviiiiinnominrsaainnnensnnns
Wollaston’s Goniometer. Small working model, ,.........e0vvn...

Porte Lumiére. A mirror with a rotary and an inclination movement,
to be adjusted by hand, for reflecting the rays of the sun into a
roon. Small model ol Drask.. .o il pisis sy s e i S

Porte Lumiére. Large model, with two mirrors; one of silvered plate-
glass, the other of polished black-glass. Movements very perfect. .

6111.

Silbermann’s Heliostat. For the purpose of keeping the rays of the
sun always reflected in the same direction, by means of clockwork.

Foucault’s Heliostat. For the same purpose...............

109

PRICE

$12 50

20 00
30 00

35 00

85 00

250 00
400 00

——

FTYMETTIYN

— .

Foa Rl St

F

| u

e’ I |
B o+ L

Joramm vV B

Y W —
F ™ -

e

RS, M

>/ "




-~
y

¥
i
A
i

)

=y

gl

1-;# Ab 'i:f‘-n- .l":

i

i_..

e/

vkl

LA
A

=

- ,,.,
H = . ' |
hoe Bl 4 b W LS

o '\.‘h

B
— e —

R A LN

110

6114

6115,

6116.

6117,

6118,
G119,
6120.
6121.
6123,

G124,
6126.

6127.

6130,

6131.

JAMES W, QUEEN & €O,y NEW YORK AND PHILADELPHIA,

6114 and 6115. 6116-6118,

Spherical Concave Mirror of Silvered (flass. Six inches in diam-
eter, mounted in frame to suspend. . ...........00 i

Spherical Concave and Convex Mirrors. Of silvered glass, six
inches in diameter, in same frame, to suspend....................

Spherical Concave Mirror, Of silvered glass, six inches in diameter,
accurately ground and polished, mounted in a brass ring, and sus-
pended, with free movement in all directions, on a neat brass
stand..... O 88 e e s e e A b e m et s suee b e e e e e e e e ey

Spherical Convex Mirror. Of silvered glass, six inches in diameter,
accurately ground and polished, mounted in a brass ring, and sus-
pended, with free movement in all directions, on a neat brass stand

Spherical Concave and Convex Mirrors. Nos. (6116 and 6117,
mounted in the same way as these numbers, but both on one stand.

Spherical Concave and Convex Mirrors. Same as No, 6118, but sil-
vered upon the front surface of the glass

Cylindrical Mirror. Of glass, six inches in diameter, to show caustics
and aberration by reflection, in black frame, to suspend. .. .... ...
Cylindrical Mirror of Glass. Of fine plate-glass, silvered, twelve inches
high by nine inches wide, in neat walnut frame . .. ... ... .......

Anamorphoscope, or Cylindrical Mirror. With distorted figures,
which become perfect on being looked at in the mirror, . ... .. .....

Conical Mirror. With similar forms and for a similar purpose, .. ..,

Claude Lorraine, or Black Convex Mirror. Five and a quarter
inches by six and a quarter, in neat morocco case. .. . . .

Claude Lorraine Mirror, as No. 6126, but seven and a half inches by
mine andahalf..... ...
Pair of Parabolic Reflectors. Of copper, nickel-plated, thirteen
inches in diameter, mounted on neat adjusting stands of mahogany,
WILh: DR BEATERN. oo om0 e 5 Paemre et ses
Pair of Parabolic Reflectors. Of copper, nickel-plated, twenty inches in

diameter, mounted on neat adjusting stands of mahogany, with
brass fittings

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

27 50
10 00

40 00

ol 00

T 00




REFRACTION,

SECTION IV.—OF REFRACTIOR.

6140. Refraction Model. To show the constancy of the proportion of the

gines in all angles of incidence and refraction, consisting of a
strong disc of card-board two feet in diameter, mounted upon a neab
polished mahogany frame, and having two arms radiating from the
centre, which represent the incident and refracted rays. A mechan-
iem at the back moves these arms in exact accordance with the law
of the sines, showing the conformity to the law at all angles.

Relation of the sinesisthatof 1:1.5. .. .ccviiiiiiiiiiiiaiaaianns

6141. Refraction Apparatus. Class Model, consisting of a circular tank,

eighteen inches in diameter, with plate-glass sides and solid glass
connections, fastened securely on a strong brass frame, graduated
on its circumference, and furnished with a mirror which can be
moved to any point in the circumference, and which reflects a
ray of light from the oxyhydrogen or electric lamp directly to the
centre of the cirele. As the tank is filled to the centre with water,
it is clear that all the essential principles of refraction, as well as
total reflection, are readily shown...... Sl e

(142, Apparatus for the Accurate Measurement of the Refractive Indices

of Bodies. For complete description, see No, 6090 ........cvveee

111

TRICE

£25 00

50 0D

100 00
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Wi, LEi (G145. 6146-6149 G151. G1.0-610622
4 PRICE
.g ot 6145. Hollow Prism of Glass, eight inches long, with compartments to be

i B filled with various liquids, to demonstrate their diffcrent refractive

— (A as well as dispersive powers; on elevating stand of brass, finely

ot BIDABHIEL . 2o avcimmm om0 8 o AN B e B R $20 00

B €146. Prism of Flint Glass, five inches long from end to end, mounted on a

TR S B 2 G P o 00

6147. Prism of Flint Glass, on stand, same as No. 6146, but six inches long, D

3
6148. Prism of Flint Glass, on stand, seven inches long. .................. 4 00
6149. Prism of Flint Glass, on stand, eight inches long, .. ... 4

| gl _
\ Lm’a Al

s 6150. Five Prism, accurately ground and polished. One to one and a quar-
R 8 ter inches on a side, about three inches long, square ends. ....... 5 00
. 6151. Fine Prism. Same as No. 6150, but mounted with a ball and socket-

i joint, on neat polished brassstand....................c.00uunnnn. 10 00
et 1 6154. Fine Rectangular Prism. One and a quarter inches on a side, accu-
T rately ground and polished.. .. .... ... iiiiiniiiia.... n 00
;' & 6155. Fine Rectangular Prism of Flint Glass, over two inches and a quarter
N on the side, for inversion and total refleetion in projection ....... 23 00
' 6157. Fine Conical Prism. Giving circular spectrum. ................... 7 50
L] i

B

?_..-
= 2

i
G

6158 and 6159.

o

k
B W - e e b
T ins o e ugi, A
o O R T S e
A hﬁiﬁjﬂﬁj—"-‘-;' B e g,
'SR L - TR T S T T T il T Tl T

¥y
£ g 6158. Demonstration Lenses. Set of six, one and seven-eighths inches in
hj T CUBIHOLEY. \oyoviivaesiniain bains s iniaia 0 dls i e e B v i 2 o 2 50
a5 6159. Demonstration Lenses. Set of six, two and a quarter inches in di-
=iy _.-:-';; . AMeler VeI SUPeTIOr. . o\ st vee ettt e e 7 50
1], (o 6160. Lens of Crown-glass. Four and a half inches in dinmeter, on brass
it e R S e T 50
. 6161. Lens similar to No. 6160, and in similar mounting, but six inches in ~
4 i L R L B 9 00
o |& 6162. Lens similar to No. 6160, and in similar mounting, but eight inches
f,ﬁ ;l H‘} I GIAIMEEOR, o v s i st A R ey e e e T st 12 00
7




G176,
6177.
G178,
G179,
6160.
6181,
6182,
6G185.

6186.

6187,
6188,
6190,

G191,

6192,

6193.

DISPERSION.,

SECTION V,—0r DISPERSION,

G180, G182, 6190,

. Flint Glass Prism. One inch on side, very pure and of high refractive

power, perfectly polished, angle of sixty degrees, for use in spec-
UrosScope. . .. i -, .

Flint Glass Prism. One and a quarter inches on a side, similar to No.
G175, but polished on two sidesonly.. .. ........0vviivunn
Hollow Prism for Bisulphide of Carbon. Bottle form, three inches

B il Teiale 5o s o i e R e s e e e e arals
IIuill_u;v Prism for Bisulphide of Carbon. Bottle form, six inches
T
Hollow Prism for Bisulphide of Carbon. Globular or Spirit-Lamp
form, three inches in diameter. .. .. ...

Brass Box with two Hollow Prisms, No. 6177, arranged at the angle
6L minimum AevIKbIon. o o i e e s i e P e e
Brass Box with two Hollow Prisms, No. 6178, arranged at the angle of
PRI GEVIRUIOR s lonsis s ano s e sk b Lol i Sem ss vl

Achrc;matic Prism. On brass stand, with joint to incline to any
1 e PP i P A e e s S

Achromatic Lens. One and seven-eighths inches in diameter and ten
inches foens, unmounbed . oov oo inn sius i ve e s

Achromatic Lens. Same as No. 6185, but mounted on an adjustable
R R R e e e e e S e

Achromatic Lens. Three inches in diameter and twelve inches focus,
URIMOBREEE . oo v iaiss i aimi i s sivias waiie s w0 wooas s e 5 e
Achromatic Lens. Same as No. 6187, but mounted on an adjustable
Baans BERTIL - anvncimiiem mwisstsmsaromm:ys sk e -
Newton’s Disc. For the recomposition of white light. A card-board
cdise, twelve inches in diameter, with the colors of the spectrum as
rays from the centre. A brass bearing at the centre permits the
whole to be supported upon a metal pin, and revolved rapidly by
aecord and AITUN, . . .. .ot v vnetinainaaraeia s e
Newton’s Disc. Similar to No. 6190, but thirty inches in diameter,
and intended to be used upon a vertical whirling-table, such as No.
BHSY. e U S S e e R R SRR R R
Brewster’s Disc. Similar to 6191, but having the #/iree primary colors
instead of the whole seven of the spectrum. .............c..000i

Newton’s & Brewster’s Discs. Nos. 6191 and 6192 on opposite sides
of the same eard-eircles. ... oivicissvinsonnivne s snnsesoasass e

8

113

FPRICE

$12 00
10 00

10 00
20 00
R7 50

5 00

5 00
3 50
7 00
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SECTION VI.—SPECTRUM ANALYSIS,

4200. Direct Vision Pocket Spectrosoope. Three and one-half inches long,

and five-eighths of an inch in diameter. Consists of a series of five

prisms, on the principle of Amici, mounted in a brass tube, with an
adjustable 8lit.. . ... covnverssisisaeenitis sty $15 00
(201 Direct Vision Pocket Spectroscope. Browning's, Fhrm _inches longr,
and seven-tenths of an inch in diameter, with five prisms and ad- 8
................................... 3 00

jl‘st‘&hla Elit Ok % @ EAam mwmow W A -
- 1 - . W H
G202. Direct Vision Pocket Spectroscope. Browning's, snme as No. 6201, .
but with achromatic lenses and neat mMorocco CASE......eicveueas =0 00

(6203. Direct Vision Spectroscope. Large model, eighteen inches long,
with five prisms, adjustable slit, and neat polished mahogany case. 90 00

A powerful instrument, easily dividing the D, line,
6204. Direct Vision Spectroscope. Same as No. (203, but on neat stand,

with horizontal movements, .. .....cooviiiiinnieiaaia... ; 100 00
6205. Direct Vision Spectroscope. Twelve inches long, and seven-eighths

inch in diameter, containing five prisms, with eye-piece, adjustable

to different portions of the spectrum in succession. In neat mo-

T g 37 60
6206, Direct Vision Spectroscope, Same as No. (6205, but mounted on neat

stand, with horizontal movement. .. ... ... . ........... A 42 50

6207. Direct Vision Spectroscope. Twenty inches long, and one and a
quarter inches in diameter, containing five prisms, with microm-
eter for measuring the position of the lines, and screw movement
to eye-piece, to adjust the lenses to different portions of the spec-
trum. A reflecting prism placed over a portion of the slit permits
two spectra to be compared. ........ e e e e B cev. 12500

6208. Bunsen’s Laboratory Spectroscope. With one prism. Consists of a
collimator, with adjustable slit and a prism for comparison of spec-
tra, a second collimator. with a photographed millimeter scale, and
a telescope for examining the rays from the former two, The prism,
which is of flint-glass, is inclosed in a strong metal box. All
mounted upon a neat stand and packed in a strong box with lock,., 62 50

6209. Bunsen's Laboratory Spectroscope. Same as No. 6208, but with the
addition of a pair of Bunsen burners, a pair of supports for the
platinum loops, to hold the material for examination, n box of
platinum loops in glass tubes, a set of scales for mapping spectra,
and a colored chart of the spectra of the prominent alkalies and
metals, compared with the solar spectrumm. The instrument, but
not the accessories, packed in a neat mahogany box with lock..... 75 00




SPECTRUM ANALYSIS,

ik

L-" h__

4*"‘

6210. Browning's Laboratory Spectroscope. With one prism of extradense
glass, two telescopes (one a collimator, carrying a slit and prism
for comparison, the other for observing the spectram). A gradu-
ated circle and vernier for measuring the position of the lines in
thie ppectrum: In BeALCRABE . i it i isvbes s issseshons satahenis

6211. Model Spectroscope. With two prisms of extra dense glass. Two
telescopes, graduated circle, vernier, and microscﬂpe for reading
the divisions, In polished mmhﬂgany case. e

6212. Model Spectroscope. As No. (211, but w:th fmlr prisms thead of
two, with micrometer movement to measure ace urately the dis-
tance between any lines of the spectrum, with fittings and two eye-
pieces. In polished mahogany case. ......covieriisninnrnanies

6213. Millimeter Scales, For mapping spectra. Each..,................

115
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116 JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA.
FPRICE
6230. Mitscherlich's Tubes, Consisting of a glass tube, with a wick of pla-
tinum wire to give a continuous supply of mate rial for the Bunsen )
burner See ety Po 115, o0 veeeerereisniiaiaiiiiiiiiiiiiiiiin $0 50
6231. Mitscherlich Tube, With stOPPOYr ..cviasrenrsrearoanias e aanes i
6232. Stand with eight Mitscherlich’s Tubes. Arranged for convenient nse,
Consisting of a polished brass stand and pedestal, supporting a table
w1th openings for eight tubes. The table turns hmimumll}, allow- o
ing any desired tube to be brought into position. See cut ....... 12 00

6233. Becquerel’s Apparatus. For obtaining the speptrn of I1q111dq. “*ngle
tube on neat stand, with binding-screws.

6234. Becquere Apparatus. Set of eight tubes as in ‘To 62% m-::runted

in a hard rubber pla.tfnrm, on a pollshed brass stand, with hmdmg-
SCrews, : 50 00

=F
cn
=
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PRICE

(238. Metal Holder. A pair of forceps, with clamps, in a neat brass frame,
insulated by hard rubber, and mounted on an adjustable brass

BEEEI s < iy wn a4t g e e T e e s $12 50
6239. Metal Holder. For eight metals. A pair of hard-rubber plates, with

eight pairs of forceps, with attachments to permit the passage of

the current through one pair only at a time. This instrument, by

which any known metal can be at once brought into comparison

with the specimen under examination, and the coincidences, if any,

noted at once, without the trouble of mapping the spectrum, has a

degree of utility not easily overestimated. ....................... 50 00

Instruments with any number of holders furnished. Each addi-
tional holder.,...,..... b 4 (0

T I O T O T T T T T T U

6241.

6240. Spark Condenser. For intensifying the spark of the induction coil, in
order to volatilize the more refractory metals. Series of ten plates

of glass arranged as a cascade battery, and mounted in neat wooden 5 e
e b S S G e P e e .o 1209

6241, Improved Spark Condenser. Packed in neat polished mahogany
case, with holders for metals, cte. Very compact form........... 25 00
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118 JAMES W. QUEEN & €O., NEW YORK AND PHILADELPHIA,

6240,

6945. Plilcker’s Tubes. For obtaining the spectra of gases, each......... $2 00
For list, see page 103, Nos. 5830 to 5867,
6246. Stand. For single Plucker’s tube, without tube................... 2 00
6248, Set of Bight Plucker’s Tubes. With brass mountings, so as to permit
the charge from the induction coil to pass through any one desired,
in neat box with key. A very safe and convenient arrangement. . . 27 50
6249. Stand with Bighteen Plucker's Tubes. A cylinder covered with black
velvet, with the tubes arranged around it vertically and equidis-
tunt from each other, and having connections so adjusted as to per-
mit any desired tube to be lighted by turning the eylinder, which,
for this purpose, rotates upon a vertical axis. Base and top of ma-
hogany, with binding-screws . ..... ..o, T

=

6250. Bunsen’s Apparatus, to show the reversal of the sodium light....... 7 50




BPECTRUM ANALYSIS.

6277 6278,

6275, Eorby Micro-spectroscope. To be used as an eye-piece for the micro-
scope, for determining the spectra of minute bodies, and of solu-
tli.{‘nH, -[-.uUICEt]- il]' ﬂ Deu‘t' CHFH'EII- = & & § & ¥ B H " @ 0 ® ¥ B E B 4 ® 8 8 F % pFp & B R OB P AN ® FOEOAOE

6276. Sorby Micro-spectroscope. Similar toNo. 6275, but with rack motion

to eye-piece, and with bright point micrometer...................
(277. Wedge Cells, for examining different thicknesses of a solution. Each,
(i2%8. Small Tubes, to hold solutions. Per doz

(279. Specimens in Sealed Tubes, for showing the absorption bands. Each.
List of specimens sent on application.

6290. Spectroscope for Projection. Consisting of a brass stand carrying a
slit, and of a pair of hollow prisms for bisulphide of carbon, in
polished brass case on stand. Can be added to any lantern by using
the condensers and the magnifiers of the lantern

(291. Spectroscope for Projection. Consisting of a pair of condensers, four
and a half inches in diameter, in brass cell, a brass stand with ad-
justable slit, achromatic magnifying lens, two inches in diameter,
on brass stand, and a pair of hollow prisms for bisulphide of carbon,
mounted in a polished brass case on adjustable brass stand. This
instrnment is furnished with a strong flange, by which the condensers,

with magnifier, can be attached to the front of any lantern of ordinary
construction. .. .,..

FRICE

$0 50

50
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120 JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA,

PRICE
6293. Set of Materials in Sealed Bottles, prepared expressly to be used with

the hydro-oxygen blow pipe, to obtain the spectra for projection.
Consisting of sodium, strontium, calcium, lithium, and rubidium ;
o ol ) R P S e £3 00
REMARK. — By the aid of these preparations the spectra of these
substances can be as mn'.};}u:tm'c.'{y demonstrated by the oxy-
hydrogen blow-pipe to andiences not erceedig 1000 persons, s
they can be by means of the more t!f_f!ti(’{l*ui!-ﬂ dlectric L. ‘
All the above spectroscopes for projection are accompanied by
minute printed instructions for their use.

G300,
6300. Hollow Globe, with plate glass ends and clamps of brass, to contain

iodine, bromine, hypo-nitrous acid, ete., for absorption spectra,

BBCR. . i e e e e e s £ S
6301. Wedge-shaped Cell, for liquids, to show absorption spectra.,....... T 50
6302. Cells with parallel sides, for liquids, to show absorption spectra, ... 3 90

LI R T

’ 6303. Colored Glasses for absorption. Set of seven. Each 4 inches by 3. 1 50

SECTION VII.—OxN THE TRANSFORMATION OF VIBRATIONS.
1. PHOSPHORESCENCE.,
6310. Phosphorescent Tubes, containing sulphurets of the alkaline earths.

Set of four colors, in neat mahogany frame.............c0cvuun 5 00
6311. Phosphorescent Tubes. Same as No. 6310, but with seven tubes,
giving the various tints of the spectrum, ....................... 10 00

Nos. 6310 and 6311 are excited by placing them for a few moments in
the direct rays of the sun, and then removing them quickly to a

dark room.
6312,
]I g - g g .
i e —— = i » e
.,TL n f.-jllll' .
S R .
a /—\—\\ﬂ [ .IK‘\."-_ 0 \h_: {“‘w;f'._ﬂ--"- =
Vs o Gy Y Gy 6 |
e ) Wy G OO RLPe 5
L’-’f'} k—:’;ﬁ; \\'--5_-:'52 =f #_'l‘n. A
6313. 6314-15,
6312. Phosphorescent Geissler Tubes. Straight tubes, seven inches long,
containing quantities of the sulphurets of barium, caleium, stron-
) e R D . 2 50




FLUORESCENCE. 121
PRICE
6313. Phosphorescent Geissler Tube, curved as in Fig. 6313, ,........... $8 00
(314. Phosphorescent Geissler Tube, erown-shaped, 8 inches in diameter.., 5 00
(315. Phosphorescent Geissler Tube, crown-shaped, 12 inches in diameter, , 7 50
6516. Phosphorescent Geissler Tube, double-crown, 15 inches in diameter.. 20 00
These tubes have the great advantage that they can be used at any
time of day or night,
7. FLUORESCENCE.
\ rn
- { *‘ .
A A
L
5 o
| | I [ ‘
| ©)
I.Fi
Y ( % 4
6331-34.  G335-38. (G339,
6325. Sulphate of Quinine, in Tartaric Acid, eicht-ounce bottle.......... 1 50
6326, Chlorophyll, in Aleohol, eight-ounce bottle. .. ......coiieiiiiiiaane.
6327, Esculine in Alcohol, utrht ounce bottle.

6329,

65530,

6331,

63532,

6333

6334,
6335,

63336,

e s
6338,

6339,

6340,

Block of Uranium Glass. To show ﬁuarescence w hen placed under
an exhausted receiver upon the air-pump plate on the pa&aage of

a strong discharge from the inductioncoil. ... ....... e 2 60
Block of Uranium Glass. Same as No. [1329 but enca&.ed in a
polished walnut box, with soft lining..... e A i s 4 00

Double Geissler Tube, 7 inches long, with balls or spirals of uranium

glass, to show fluorescence.. oas 2 2
Geissler Tube., Same as No. 6531 but 1‘]r 1nches lﬂng .............. 5 00
Geissler Tube. Same as above, but 24 inches long. . ....ooooiiiiu 7 00
Geissler Tube, Same as above, but 30 incheslong................. 9 00
Double Geissler Tube, 7 inches long ; outer tube filled with a fluores-

et BOLREION. e e e Al e e s e 2 20
Geissler Tube. Same as No. 6335, but 12 inches long .............. 5 00
Geissler Tube. Same as above, but 24 inches long................. 7 00
Geissler Tuhe. Same as above, but 30 inches long.......ccv0vevaes 9 00
Geissler Tube, Double tube, U form, with uranium balls or spirals

on the inner tube, the outer to be filled with fluorescent solutions.
Arms 9 or 10 inches OMES | vmoreim e i v = in o bmim n SR 5 00

Geissler Tube. Double. Form of double U. Inner tube with ura-
nium ballg, or spirals, The four outer to be filled with various
HOoreRcb Rt BnIEBIOI . e i s s s RRTE R R e e 12 00
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8. ACTINISM,

6350 and 6351.

6350. Stereoscopic Camera Box. For plates 5 inches by 8, with patent rlass
comer-holders, so arranged that the division between the two sides
of the view may be removed, and. with one tube only, a picture be

By a simple contrivance, the box
may be fastened upon the tripod on the side as well as the base, and
thus the plate be held with its greatest length vertically, if desired.
Without swing back :

6331. Stereoscopic Camera Box.
swing back

made covering the whole plate,

..........................

Same as No. 6350, but v

vith patent single

....................

6352 to G357,

6352. Pyramidal View Camera Box. Plate 61 inches by 83, reversible. Of
polished mahogany, with rubber bellows, of pyramidal form, so as
to shut closely for carrying, and with hinged base............

Same as No, 6352, but with single

------------------

6353. Pyramidal View Camera Box,
swing back.........

FRICE

40 00

45 00




G360,

6357.

ACTINISM.

. Pyramidal View Camera Box. Same as No. 6352, but with double

swing back. .

. Pyramidal View La.meru Box. bumlar tu Ncr 63.12 hut far plﬂ-‘bEB 1{}

inchea by 12, .0 sevvnnsecns

[-'yrmmdul View (Jmnerﬂ, Box. Sﬂma as Nu ﬁf:luu, but with single swing

back. . canae

llllllllllllllllllll

P;rrunudal ‘fmw L:m‘em B{:-x. E;a.ma as Nﬂ 6355, but with double

swing back,,..v00.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

';';'.[. |'|| i ||||

|r.

G358 and (339, 6367,

6338,
6359,
6360,
6a061.
6362,
03063,

6364,
6365.

6365.

6367

Tripod Stand. TFor any of the foregoing camera boxes. Of light
wood, with brass mountings. Firm and rigid when in use, but fold-
ing in small compass for pu{,kmg With 6-inch wooden top., ......

Tripod Stand. Same as No. 6358, but with 12-inch wooden top......

Pair of View Lenses, Suited also for copying engravings, etc., for
Stereoscopic Camera box, No. 6350 and 6351. Per pair.......... :

View Lens. For Camera boxes Nos. (6352, 3, 4, covering the plate, .
View Lens. For Camera boxes Nos. 6355, 6, 7, covering the plate. . ..

Glass Bath. For nitrate of silver solufion, inside measure, 7 inches
o e e e e e e e et e e

Glass Bath, Same as No. 6363, but 11 inches by 13................

Nitrate of Silver, Chloride of Gold, Sulphate of Iron, and all other
materials for photographic use, at current market rates..........

Micro-photographic Instrument. Consisting, 1st, of porte lumicre,
with mirror 18 inches long by four wide, with adjustments for direct-
ing the light, and a condensing lens 4 inches in diameter. . .. .. ...

2d. Of microscope body, with secondary condensers, holder for ob-
jects, and the fD]lowmg assortment of lenses :

One Phﬂi}mgl aphic Obwctlve 4 inch focus.

ki

‘e bE 1 inch focus,

3d. Of a plain Camera, for plates from 4 inches square tDSinches
BOULATE. « & oo o snsain boina aais waa s as abassseseseinsnessnesbses s

Photographic Tent for out-door work, very light, durable and pﬂr-
table. Suitable for plates up to 11 by 14 inches

----------------

123

PRICHE

§50 00
60 00
65 00

70 00

3 00
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-

SECTION VIIL.—OF INTERFERENCE AND DIFFRACTION,

6375. Two Mirrors, adjustable to any angle with each other, on a brass stand
with clamp........... e I O o O R i S e i
6376, Apparatus to permit the passage of a very narrow slit of light, adjus-
table, of Drass. . ... ....cevevaererrimnrniiiaiiiiiiiiiiaia
6377. Double Prism of Mons. Pouillet, mounted in brass frame on a brass
stand with cl;unp ................ SRR R R Ay R e S

6378. Two Rectilinear Gratings, ruled on glass, mounted in a brass frame
on a brass stand, so that they can be rotated to assume any angle

with each other, for projection of interferences,................ ;
6379. Circular Grating. Mounted in a brass frame ona brass stand.. .. ...
6380. Mica Plates. Mounted in a brass frame, on brass stand, with clamp.
6381. Newton’s Apparatus, to show interference in thin plates ; consisting
of & thick plate of glass, and a lens of long focus, mounted in a
strong brass frame with clamps. Four inches in diameter..... ...
6382. Newton’s Apparatus. For reflection only. Similar to No. (381, but
having a plate of black glass. ... ... .. covvveeiian, KRt Hikm e
6385. Jamin’s Apparatus. To show interference in thick plates. A pair of
thick plates of glass, mounted so as to be adjustable to any required
angle with each other, and to any requisite distance apart, on a
strong brass stand, with clamp.... .. ... o e P
6386. Set of Four Diffraction Slits. Of different shapes. Mounted in brass
frame on stand, with elamp. .. .. ... . i siaiiievreiasieanna
6387, Interference Beach. To hold all the above pieces of apparatuson in-
terference and diffraction. Consisting of a graduated bar of brass,

supported by a pair of posts on a frame of polished mahogany.
Length of bar four feet. A telescope, with micrometer, accom-

panies the bench to measure the distance of the fringes. It is

mounted, like the other pieces of the complete apparatus, on a brass
stand, with clamp, and has a horizontal movement by meaus of a
BETOW: WV ILA BETRREA. | 1. e s b e e s e e e e

SECTION IX.—DoUBLE REFRACTION AND POLARIZATION.

6400. Rhomb of Calc-Spar. According to size and transparency...$5 00 to 50 00
' 10 00
7 50
15 00
a0 00

6401. Rhomb of Cale-Spar. Cutl so asto expose the axis.................
6402. Achromatic Double Image Prism. Three-fourths inch on side.. ...
(6403, Achromatic Double Image Prism. One and a quarter inch on side, .

6404. Achromatic Double Image Prism. Two inches onside. .. ...........
.a-"f--
_F_',__ﬂ'"-'--ﬂ-. — |_ | JT
Jf«f = T il

(406,

6406. Rochon Telescope. Which serves to measure the distance of an ob-

ject if its size be known, by means of a Rochon Prism of Spar, ..

30 00

Ly

200 00

45 00




6408,

G409,

G410,

6411,
6412,
G415,
G414,

6415.
G116,
G417,
G418,
6419,
(420,
6421,

6422,

G423,

6424,
6425,

6426,
6427,

G428,
420,

6435,

6436,
6437,
6438,
6439.
6440.
6441,

REFRACTION AND POLARIZATION, 125
6411-13. 6422, 6425-29.
. PRICE
Plate of Polished Black Glass. Mounted on a support so as to be

inolined at Y ANEIS. . o 5l vt riic i e e s E e ey b A $20 00
Bundle of Glass Plates. Carefully polished. Mounted in a brass

tnbe. ot the pOlariEng @REEe. o v ws s e e e s i A e 20 00
Bundle of (ilass Plates. Carefully polished, and mounted in a brass

tube. So arranged as to allow both the reflected and refracted

rays to be employed.. .. c.oviune it unanneranestssnarataananans 30 00
Pair of Tourmalines. Imtongs............0cuvvnenn e o 00
Pair of Tourmaline Tongs. Finerquality......ccovveeeruneescssss 10 00
Pair of Tourmaline Tongs. Three-fourths of an inch in diameter... 20 00
Pair of Tourmaline Plates, Cut parallel to the axis, and mounted in

a brass frame, so as to be rotated and crossed at will, to show the

éxtinotion 6f the Mot . o unie o on minmses s S = s e 20 00
Nicol’s Priam. Unmounted, 8 millimetres across the face.......... 3 00
Nicol's Prism. Unmounted, 10 millimetres across the face,........ 4 00
Nicol's Prisin. Unmounted, 12 millimetres across the face.......... 5 00
Nicol's Prism. Unmounted, 16 millimetres across the face.......... 10 00
Nicol's Prism. Unmounted, 20 millimetres across the face.......... 14 00
Nicol's Prism. Unmounted, 30 millimetres across the face.......... 50 00
Nicol's Prism. Unmounted, 40 millimetres across the face.......... 90 00
Brass Mountings for Nicol's Prisms, Nos. 6415-21, with cork set-

ting and glass ends. Without prism. According to size. Each,

DI s sl e e e e SR e e e e K A A R e $1 00 to $10 00
Pair of Nicel’s Prisms. 12 millimetres in diameter, Mounted in a

neat brass frame, with handle, so that each prism can be rotated at

pleasure. With holder for object, and lens for giving diverging

rays. Very suitable for examining the rings in crystals .......... 20 00
Pair of Nicol's Prisms, 16 millimetres in diameter. DMounted same

N IND B e e o N el R T e s R e e e R 20 00
Foucault’s Prism. For polarization of parallel rays. 12 millimetres

across the face, Mountedin brasscell .............c.. .. - — G 00
Foucault’'s Prism. Same as No. 6424, but 16 millimetres across..... 15 00
Foueault's Prism. Ditto, but 30 millimetres across ... ............. 2o (0
Foucault's Prism. Ditto, but 40 millimetres across .. .............. 40 00
Foucault’s Prism. Ditto, but 60 millimetres across ..............., 100 00
Hoffmann’s New Polarizing Prism. 12 millimetres opening. Mount-

Bt T DPRRATBRTI oot gt R A S B P R DAY AR B e ) 10 50
Hoffmann's Prism. Same as No. 6435, but 15 millimetres opening.. 15 00
Hoffmann's Prism. Same as No. 6435. 20 millimetres opening..... 36 00
Hoffmann's Prism, Same as No. 6435, 25 millimetres opening..... 50 00
Hoffmann's Prism. Same as No. 6485, 30 millimetres opening..... 75 00
Hoffmann's Prism. Same as No. 6435. 35 millimetres opening..... 90 00
Hoffmann's Prism. Same as No. 6435. 40 millimetres opening..... 135 00
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126
PRICE
6442. Hoffmann’s Prism. Same a8 No. 6435. 45 millimetres opening. ., .. $180 00
6443. Hoffmann's Prism. Same as No. 6435. b0 millimetres opening. .. .. 200 00
8444. Hoffmann's Prism. Same as No. 6435, §5 millimetres opening..... 3815 00
6445. Hoffmann's Prism. Sawme as No. 6435. 60 millimetres opening. .. .. 370 00
6460. Plate of Selenite, of uniform thickness; tints, red and green. ... ... 2 50
6461. Plate of Selenite, of uniform thickness ; tints, yellow and blue. .. ... 2 50
6462. Plate of Selenite, in the form of a concave lens, showing the various
tints of the spectrum in OTAET. .. .ov vovviiiiinnannee ey 10 00
6463. Plate of Mica, of uniform thickness ; tints, red and green.......... 1 50
6464. Plate of Mica, of uniform thickness ; tints, yellow and blue......... 1 50
6465. Plate of Selenite, of uneven thickness, giving various tints. . ... 150
6466. Plate of Mica, of uneven thickness, giving various tints. .....c.0e.s. 150
6467. Plate of Quartz, cut parallel to the axis; thin ............ e, 3 00
6468. Plate of Quartz, cut parallel to the axis; 1 1100) S P 3 00
6469. Series of seven plates of Quartz, cut parallel to the axis, giving the
tints of the SPECIIUM . .. vvv v vr e rnruinarmmnsee s anan e ~4 00
6470. Plate of Quartz, cut parallel to the axis, and ground into the form of a
concave lens, to show the colors due to ditferent thicknesses in a suc-
COBBION OF THYE, .. ve 4050k GEAEE R G/s e e m e ale s r s Bnd ) 10 00
6171. Plate of Quartz (oblique), giving hyperbolas, Single, oo manay rno 3 00
¢472. Plate of Quartz (oblique), giving hyperbolas, deable oy seatm i 6 00
6473. Plate of Calc-Spar, giving hyperbolas, single.............coinnes 3 00
6474. Plate of Calc-Spar, giving hyperbolas, double.........cooivvieeeey
6475. Plate of Quartz, giving sensitive tint. . ... ..o vomiieiiaiannnes 3 00
6470. Plate of Mica, giving sensitive tint. .. ... ...coiiiiriiiiiiiii e : 3 00
6477. Plate of Selenite, giving sensitive tinb ... ..o meeiinnierinnns 3 00
6G478.
6478, Plate of Calc-Spar cut perpendicular to the axis, and giving the cir-
T B e e 2 00
3 50

6479. Plate of Sulphate of Nickel, cut perpendicular to the axis.........

JAMES W. QUEEN & €0., NEW YORK AND PHILADELPHIA.




REFRACTION AND POLARIZATION, 127
PRICE
6490. Plate of Nitre, cut perpendicular to the median line, so as to show
both systems of rings. .. ... ... .. . ittt e rernenenns 3 00
(491. Plate of Sugar. Perpendicular to the median line...,.............. 2 50
6192. Plate of Arragonite. Perpendicular to the median line. ........... 4 00
6493, Plate of Chromate of Potash. Perpendicular to the median line. . .. 2 b0
6194. Plate of Quartz. Cut perpendicular to the axis, left-handed, ....... 5 00
6495. Plate of Quartz. Cut perpendicular to the axis, right-handed....... 5 00
6496. Compound Plate of Quartz, One half left-handed and the other
EIFRERRBOETD «« o cn e s siniesiiiam o in a eiahmri e Ay mt ) s o s 10 00
6497. Compound Plate of Quartz, giving the spirals of Airy............... 8 00
6500. Babinet’s Compensating Prism............... SR b RN e 10 00
(6501, Calc-Spar. Cut perpendienlar to the axis, to show phenomena of
OO DIC CEY MBI s is s vo ST o s s N e i e 2l o 00
6502. Film of Mica, of one-quarter wave, for circular polarization, per pair 8 00
6503, Fresnel's Rhomb, for circular polarization, in brass case, per pair,,. 30 00

6505.

H00.
06507.
6508,
GH09.
G310,
6511.

6512.

G515.
G510.
Hlv.

6518.

6510 6a11. 6512
Verre Trompe. Square form, 1inch across. .....covvevverinsccnes 3 00
Verre Trempe. Triangular form. 1 inchonaside.................. 3 00
Verre Trempe. Rectangular form, 1 inch Inng .................... 3 00
Verre Trempe., Pentagonal form, 1 inch aeross, MR 3 00
Verre Trempe. Hexagonal form, 1 inch across,, e reaeeeaaean, 3 00
Brass Frame, with handle, to show the effect of heut upon gl 188, 7 50

Brass Frame, with screw-press, to show the effect of transverse Etr'llll
upon a bar of glass placed In T . ous cus s ve e wsivess i 12 50

Brass Frame, with screw-press to show the effect of the strain upon
the structure of a block of plate-glass placed init. ............... 12 50
Selenite Films of uneven thickness, figure of astar.......... $3 00 to 10 00
Selenite Films. Similar to No. 6515, figure of dird........... $3 00 to 12 00
Selenite Film. As above, figure of dutterfly. ........ococvvewae 3 00t0 12 00

Selenite Film. Figure of bunch of grapes.........voiaiveeeee. 8 00 t0 12 00

6519. Selenite Film. Figureof acrown............c..cvvveevevn... 3 001012 00
6520. Selenite Film. Figure of tetrakedron,,....oc.ocvvvieiiiienannn- e 3 00
6521. Selenite Film. TFigure of oclahedron...... ..ccivevanianiniiaerans 3 00
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9 __ON THE PROJECTION OF THE PHENOMENA OF DouBLE REFRACTION AND

POLARIZATION,

6550. Double Image Prisms for Projection. Consisting of a pair of double
image prisms, § inch in diameter, with ue.lmnt,e plutu: to Ilh!l]l{‘}ll-
strate to a large audience the phenomena of double refraction and
complementary colors, Mounted in brass, on plain stand. ... ...

6551. Double Image Prisms for Projection. Similar to No. (6350, but one

and a quarter inches aCross......... iy e e MO R A s e e e R A
6552. Double Image Prisms for Projection. ¥ imilar to No. 6550, but 2
i]]UhBB EEIDEH ....... e A R R o ol e R e oo R g I e v i s B ®

6561. Polariscope for Projection. Consisting of a bundle of elass plates for
larizer, arranged to show the polarization of both the reflected
and refracted rays, with a Nicol's prism, 20 millimetres across the
face, for analyzer; a lens for focusing the object, and a stage for
holding it. Mountings of brass.......... ke A N e e R
6562. Polariscope for Projection. Consisting of a Foucault prism, 13 inches
in diameter, for a polarizer, a Nicol's prism, <0 millimetres across
the face, as an analyzer ; a lens for focusing the object, and a stage
for holding it..... S s e e e e
8563. Polariscope for Projection. Consisting of a Foucault prism, 2% inches
in diameter, as a polarizer, a Nicol's prism, 14 inches in d}:ﬂuutﬁl’,
as an analyzer, a lens for focusing the objeot, and a stage for hold-
1171051 APPSR
6564. Polariscope for Projection. Consisting of a Nicol's prism, 3 inches in
diameter, as a polarizer, a Nicol's prism, 2 inches in ihfum:t{an. as au
analyzer, a lens for focusing the objects, and a stage tor holding it.
6506. Polariscope for Projection. Consisting of a Hoffmann's prism, qt' 30
millimetres opening as a polarizer, a Hoffmann's prism of 20
millimetres opening as an analyzer, a lens for focusing the object,
and a stage for holding it. ... .. c.ooiiiiiiiiiiiii e e
6567. Polariscope for Projection. Consisting of a Hoffmann’s prism, of 45
millimetres opening as a polarizer, a Hoffmann's prism of 30
millimetres opening as an analyzer, a lens for focusing the object,
and a stage for holding it. .. .............. A S R g T A R
6508 Polariscope for Projection. Consisting of a Hoffmann’s prism. of 60
millimetres opening as a polarizer, a Hoffmann's prisi of 45 mil-
limetres opening, as an analyzer, a lens for focusing the object,
and a stage for holding it............ooiiiienin s, v b
All the above polariscopes for projection are intended to be attached
to any good hydro-oxygen or electric lantern, or to a heliostat, in
case sunlicht is used. They arc neatly mounted. so as Lo admit all
the needed movements, in brass fittings, upon polished mahogany

bases,

3 —POLARISCOPES FOR THE STUDY OF ATMOSPHERIC POLARIZATION,

6600. Polariscope of Babinet. Consisting of a plate of ‘‘ zerre trempe.” at
one end of a brass tube 10 inches long, and a tourmaline plate or
INIeOl B PPISIR. 80 The ObHer. oL e el e s o e et

6601, Polariscope of Savart. Consisting of a double plate of quartz, and a
tourmaline plate, in a.small brasscell .. ... ... ... it

6602, Polariscope of Arago. Consisting of a double plate of quartz, and a
double refracting prism, placed at opposite ends of a brass tube,
L LT T

6603. Polariscope of S8enarmont. Consisting of a double compound prism
of right-handed and left-handed quartz, and a tourmaline or Nicol's
prism set in a brasstube......... . ii0iiinn P e

RiCE

£95 00
40 00

80 00

200 00

800 00

150 00

625 00

&c.

15 00

10 00

24 00



VISION.

6605.

6604. Mitscherlich’s Apparatus, for investigating the laws of rotary polari-
BT OTY. 5 vt e A e o e s A e s o

6605. Soleil’s Saccharimeter, with four tubes, three of brass, and one of

glass, for the fluid. Full instructions for use accompany each in-
BETBIOND. . ¢ cvarcnnomannns asanenunses L R U T R S

SECTION X.—ON VISION.

129

FRICE

$60 00

130 00

G620. Apparatus Illustratiag the Pormation of Images in the Bye. Mounted
on a neat mahogany frame. .. .........ciieeiretntrren s rirnanes
(621, Apparatus Illustrating the Cause of Long and Short Sight. Dair of
brass tubes, with a ground-glass screen at one end and three lenses
of different foci at the other. .. ............. Y e

6622. Model of the Bye. Showing the different coats, lenses, &c. Three
inches in diameter......... i v e s e a e e

6623. Model of the Eye. Showing the muscles which move it, the arteres
and veins which supply it, and the various coatings, lenses, and
humors of which it is composed. So constructed as to be taken in
piecos and studird in detail. The globe of the eye s represented on
a scale of 4 inches in diameter, .. .oeeevorrreeraeceiriniiiaiiae.e

9

7 50

15 00

8 00
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R |
N3 9 _PERSISTENCE OF VISION.
J ] i PRICE
. 6630, Anorthoscope. Consisting of two wheels of card-board, twenty inches
\ in diameter, to be rotated on the same axis with equal velocity in
L opposite directions, Each of them is out by an equal number {*.-.f the
C, LS. same sized rays. Mounted on a neat, firm rotating stand of polished _
l ; MAhOZANY . . cceavunanns e e s e B SR P $£20 00
. 6631. ThaumatroPe. .. .o voriaurrrassesinssasescarn s iieianeei,,, o 00
s (032. Photodrome. Consisting of a strong rotator, carrying three dises of ﬁ'
iy devices, each thirty inches in diameter, painted on paper; and a .
g(; E small rotator carrying a smaller dise of card-board, with openings mn
4 it, to allow the light from a calcium, magnesium, or ﬂleut';ric Iantern
é_ﬁ i to be thrown upon the first disc by flashes. Each rotator is revolved
" 2 rapidly, producing the most curious effects upon the large disc. ... 50 00
R i 6633, Zoetrope, or Wheel of Life.......ccovvuiiriviiiniiiiianiaiinen, 3 50
. 6634. Zoetrope, or Wheel of Life. For projection by the calcium, magne-
j‘,:"' i sium, or electric 1antern. ....o..vveivaiiiianiiiianseny cereeeees 15 00
)
.

T 1'
21
4 Ll
~ o
1
P
ﬁsﬁ
o
R
~ 6635. 6639.
7)
';_ 6635. Auntomatic Rotator for Geissler’'s Tubes, and a set of six tubes.
i hi Selected for their especial fitness for this use. Tubes each from
:i._! ’.LJ seven to nine inches long, in aneatbox. .. ... ... ... ccieiiia. 17 50
— 6636. Automatic Rotator, No. 6635, without the tubes................... 10 00
11 ?':' 6637. Automatic Rotator for Geissler's Tubes. Larger and more elegant
it model, carrying tubes from seven to twelve inches long, without
(R O 20 00
B 6638. Automatic Rotator for Geissler's Tubes. Grand model, without tubes. 30 00
EH ' :
*?‘:1 +T 6639. Rotator for Geissler’s Tubes. Of mahogany, not automatice, and car-
1 rying tubes from twelve to thirty inches long.................... 30 00
7 2' 6640. Grand Rotator for Geissler's Tubes. Of mahogany, with two or four
i arms, suitable for carrying either ome tube from twenty to forty-
\ Fy S eight inches long, or four tubes each twenty inches long, as may be
. desired. . .......ccciminivinin it e een e e 75 00




6649,
60646,

6647,
6648.

6649,

6650.

COLORS.

8.—BINOCULAR VIsION.

Reflecting Stereoscope of Mr. Wheatstone

Refracting Stereoscope of Sir David Brewster. Neat rosewood frame,
Holmes' form, onstand. .. ...... ... .. ... .. ciiieneniinnnnn..

Achromatic Refracting Stereoscope of Sir David Brewster. Of highly
polished mahogany, in casc of the same material. . ... ..

Achromatic Refracting Stereoscope of Sir David Brewster. Of highly
polished black walnut, in case of the same material,.............

Achromatic Refracting Stereoscope of Sir David Brewster, with re-
flector.  Of highly polished mahogany, ...........vvvveurnnnnn..

Achromatic Refracting Stereoscope of Sir David Brewster, with re-
flector. Of highly polished black walnut.

---------- LI BRI L I B )

4, —ACCIDENTAL COLORS.

6635. A frame of polished mahogany, two feet square, standing vertically,

on base of same material, and intended to support two pieces of
heavy paper, one white, the other black. A set of ten white and
brilliantly colored discs accompany the instrument, to be fastened
at the middle of the former two. Full directions for use with each
INSEIUMEND. . . oot vttt it e it et

D.—HARMONY AND MUTUAL INFLUENCE OF COLORS.

6006. A frame of polished mahogany, two feet square, standing vertically,

intended to support in turn the following discs and squares i—
No. 1. A square piece of white paper, two feei‘} square.

3, ““  black . *
3_ i Y gra}, i ‘e
4. (3 [ red ik it
5. 1 bh orange bk b
6. it ik yellﬂ-w ik (4
7 b 1 'Y green 4 1
8. 6k 6k blue Bk L
9. ‘4 bk indigo ik Li

10. 4 & violet & e

Beside these ground tints, the following colored dises, each ten
inches in diameter, are attached as desired at tl_m centrc._ Black,
gray, white, red, orange, yellow, green, blue, indigo, and violet. . ..

6649 and 6650.
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FRICE

$8 00

6 00
27 50
33 00
17 50

20 00

20 00
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SECTION XI —INSTRUMENTR FOR PROJECTION.

All of the instruments described below are fitted so as to be used either with the
Electric Lamp, for spectrum projection, No.oo8l, the lamps of ]}rutvgmjng, hun:_guwj
and 5586 ; the Electric Regulators of Duboscq and Foucault, Nos. 5587 and 5588
the Magnesium Lamp, No. G061, or the Hydro-Oxygen Lime Lamp, No. 6050, or

iol.

(Cut in Next Edition.)

Cheyney’s Universal Lantern for Projection, made entirely of metal.

The frame of these lanterns consists of two strong plates of metal at right ungles to
each other, one the base, the other the face or front. The condensers are carried by
the latter and the lamp by the former, each being securely fastened. A hood covers
the light. The magnifying lenses are borne by a stout metal bar and post, attached
to the front of the frame, This (which may be called the eptical part of the instru-
ment) is supported upon a stout frame by four pillars, rising from a circular metal
base ; and has, fastened to its under surface, two strong metal arcs. On an axis
joining the centre of these the instrument rotates in a vertical plane.  When used to
project the light, either in a horizontal or vertical direction, the lantern-frame is se-
curely bolted to the frame of the base by a series of strong pins. When the front of
the lantern is either elevated or depressed, a pair of pins in each of the metal arcs
holds it firmly in any position.

The whole instrument, above deseribed, rotates in a Zorizontal plane upon a heavy
circular plate of metal, and, to avoid friction, the upper of the two circular plates
forming the base, haa a proove cut in it, and three steel balls, placed at equal distan-
ces apart, serve as friction rollers. A clamp fixes it firmly in any desired position.

The instrument has thus complete movements in all directions, and can be used
as a horizontal or vertical lantern, at will, by merely turning it on its axis. The fa-
cility with which the light can be directed downward or upward, at any angle, as
well as its free movement in a horizontal direction, gives this instrument an advan-
tage over every other form of instrument for projection ; while a long experience has



INSTRUMENTS FOR PROJECTION. 133

ghown that there is no danger of injury to the condensers in using the light immedi-
ately beneath them, if they are ecarefully warmed by using the light a short time in
the usual positior, before turning the instrument vertically, As the arrangement of
lenses used in the vertical lantern is the same as in the instrument used in the ordi-

nary way, the field is just as clear us in the latter case. A square prism set above the
magnifying lens, throws the light upon the screen.

6660. Universal Lantern. As described above, with condensers four and a- e

half inches in diameter, and a series of three achromatic magnifyi

lenses two inches in diameter, of four, seven and a half, and twelve

inches respective focus. Nolamps. .........coeereennnnrnnrnnnn. $175 00
6661. Uniyerﬁal Lantern. With two sets of condensers, one 4} inches in

diameter, the other 8 inches, and a series of four achromatic mag-

nifying lenses, 24 inches in diameter, and of 4, 7}, 12, and 20 inches

focus, respectively. Nolamps........cooooeeeroreenisnnnnnon.. 275 00
0662. Universal Lantern, No. 6660, with the following accessories:

Glass tank, with brass elamps, for chemical reactions, No. 4030,
Gatyanio coll NG BRBL .o i v punge e o e S
Microscope for projection, No. 6366, pt. 2d
Spectroscope, No. 6290

- s ® w

......................
---------------------------------------
-----------------------------

------------------

6663. Universal Lantern, No. 6660, with the following accessories:
Glass tank, with brass clamps, for chemical reactions, No. 4036. . .
Galvenic eell, No! B0 v o s et o o
Microscope for projection, No. 6366, pt. 2d
Spectroscope, No. 6290

......................
---------------------------------------
ol T S i S e Y R

lllllllllllllllllllllllllllllllllllllll

Achromatic lens on stand, No, 6186, .. ... ... ienrsnna.
Fine square prism for inverting field, No. 6155................... 415 00
6664. Universal Lantern. No. 6660, with the following accessories

Glass tank, with brass clamps, for chemical reactions, No. 4036. . .
Galvanic cell, No, S4061. L.\ n e ieirenennertreetnenraranseses
Microscope for projection, No. G366, pt. 2d..........

Spectroscope, No: B200. . ¢ v sie s evsiamamm s i s e s e
Polariscope, No. 6563, . ........
Kalstdorcope, No. B8 osmimasivimeess aeysee ss e s seliss

Achromatic lens on gtand, No. G187, .. .0t ir o ie i e e e serrsenss
Fine square prism for inverting field, No. 6155................... 525 00

6066. Universal Lantern, No. 6661, with the following accessories :

Three Glass tanks, with brass clamps, for chemical reaction. Two
Iazere and ong small., . i san e veaisiean

One Glass tank, No, 4036, , ..., ...c0rvunn.

Gralyanieicell, No. G0l i v o dive s sdehnsne i

Microscope for projection, No. 6366, pt. 2d. ... ...ccciiiiirnnnann

Spectroscope, No. G290, .. ..ot ine ittt iiiiceaam et

Polariscope, Na. G000 uiidis ovsinivis s s esiisns wts sa

Knleidoscope, o, BOU8. . . imis wvuimienimmicss s en st

Achromatic lens on stand, No. G187 . . .. ... .. . . ..t S s

Attachment for showing the Chladni figures on glass plates by pro-
s = 72 M W o I isiwis e iae

La.ge square prism for inverting the field, No. 6159...... .... ... 1200 00

For the ordinary lanterns for exhibition, and for full list of scientific and other
pictures, see our Catalogue, Part 3d.
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6675. Elevating and Adjusting Stand for Lanterns, G660 to 6666.
very substantially of black walnut, finely polished, with iron rack-
work, for elevation.

G676. Elevating and Adjusting Stand, similar to No. 6675, but with nickel-
plated metal finish, .

JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA.

L TR R R E L r AR T TERT AT AT TR T

Plain metal finish

........................

-----------------------------------------

CHAPTER IX.

ASTRONOMY.

FRICE

30 00

35 00

SECTION I.—GLOBES WITH SEAS REPRESENTED WHITE, WITHOUT CURRENTS.

6680.
6681.
6682,
6683,
6684.
6685.
6636.
60687,

Terrestrial Globe, six inches in diameter, on semi stand
Terrestrial Globe, gix inches in diameter, on full mahogany stand. . ..
Terrestrial Globe, ten inches in diameter, on full mahogany stand . . .
Terrestrial Globe, ten inches in diameter, on bronzed stand
Terrestrial Globe, twelve inches in diameter, on semi-stand
Terrestrial Globe, twelve inches in diameter, on full mahogany stand.
Terrestrial Globe, twelve inches in diameter, on bronzed pedestal stand
Terrestrial Globe, sixteen inches in diameter, on bronzed pedestal

-----------------------------------------------------

------------

..........

5 00
10 00
18 00
20 00
17 00
22 00
37 50

62 50




60688,

6689,
6G90.
G691,
G092,
6693,
{HES
6695.

6697.

SECTION II.—GLOBES WITH SEAS

6700

6701.

G704,
6705.

G706,

ASTRONOMY.

Terrestrial Globe, thirty inches in diameter, on full mahogany stand
W EEIE, OO PRI et i v B e B e e e R s e e s s .

Celestial Globe, six inches in diameter, on semi-stand.............
Celestial Globe, six inches in diameter, on full mahogany stand
Celestial Globe, ten inches in diameter, on full mahogany stand
Celestial Globe, ten inches in diameter, on bronzed stand. ...........
Celestial Globe, twelve inches in diameter, on full mahogany stand . .
Celestial Globe, twelve inches in diameter, on bronzed pedestal stand.
Celestial Globe, sixteen inches in diameter, on brouzed pedestal stand.

6697,

Solar Telluric Globe. Six inches in diameter, with descriptive
manual of thirty pages. The arrangement of this instrument
shows the cause of the seasons, of the different lengths of the day
in different latituden, 650., 060, . « v smervan s sevsmeanorenns=ngs

CURRENTS.

. Terrestrial Globe. Six inches inydiameter, on plain bronzed stand,

with inclined axis........ T G R R
Terrestrial Globe. Bix inches in diameter, on plain bronzed stand,
with full meridian and inclined axis.........ovrinrvannnrns s

. Terrestrial Globe. Nine inches in diameter, on plain iron stand, with

inclined axis. .. .... . .. e e S e e A

. Terrestrial Globe. Nine inches in diameter, on bronzed stand, with

Terrestrial Globe. Nine inches in diameter, on low bronzed frame,
with horizon, meridian and honr eirele, .. .o v iveccvvmansrronsnas

Terrestrial Globe. Twelve inches in diameter, on plain iron stand,
PALH SO BEIR, o e e caomsmimmon ssssn minie s visise b mi s ey ey oo 68
Terrestrial Globe. Twelve inches in diameter, on bronzed stand, with

full meridian and inclined axis. .. ..o.ccviieviiiiinaiiiiii i,

REPRESENTED BLUE AND WITH OCEANIC

4 00

T T

S
L]

m—

A
[ 4
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i i,ﬁ 6707. Terrestrial Globe. Twelve inches in diameter, on low bronzed frame,
g ._ ?‘.ﬁ%‘% with horizon, meridian, hour circle and quadrant............ —
4 _'_?.-}?':a 6708. Terrestrial Globe. Twenty inches in diameter, on bronzed pedestal
< i frame, with full meridian and inclined axis......... e
3 6709. Terrestrial Globe. Twenty inches in diameter, on bronzed pedestal
C tt frame, similar to No. 6708, but more finely finished,.,,...........

TR

T ,’i’i_ 6710, Terrestrial Globe. Twenty inchﬂs in diameter, uu_i}}-nnzet] pedestal
: 1 frame, forty-two inches high, with horizon, meridian, hour circle

and quadrant....,. G e e a a i G e S T R A A A AT A

y:a 711. Terrestrial Globe. Twenty inches in diameter, on bronzed pedestal
_:rf; g frame similar to No. 6710, but more finely finished.............. 75 00
) 8
g g SECTION III.—TELLURIANS AND PLANETARIUMS,

R 8
JPrs =
o
d
) e
ry i
) 6725.
= 6725. Tellurian. Showing the rotation of the earth about the sun, and of

& the moon about the earth, the cause of eclipses, ete. Mahogany

o base Bnd &XM, . . ..viyiienr e rrranrreiineranserrnsnceeccesanae, 10 00

el
w -

8 e
\
g ¢ b

AR

'

.
A%
3
o
B
6726. Planetarium with Brass Gearing. Monnted ona neatly finished brass
1 S stand. The motion of the various planets around the sun is pro-
¢ i duced by a crank working upon cog-wheels connected with the bear-
ings of the severalplanets........ ... .. ... ...ccceiiinriveneen. 2000
L f 6727. Planetarium, Large Model. Containing all the planets (excepting the

ast-ernii_ila} yet discovered. On fine polished hrass stand, every part
of the instrument carefully finished, ..., ........ .. ... ... ... G0 00

o cuve

1
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- .H,IM‘II :: :,.,"I-.-,.I - ,;h-l - L HEL . _-_. Tk ._ rl

- - i !
B

I d
»
(o
%
Tl
6730-31. ii““
. ) PRICE
6730. Stellar Tellurian. The most complete of the many instruments s
devised for the exact illustration of astronomical phenomena. So =
far as is practicable, every movement represented is as in nature. -
Thus the earth revolves upon its axis 865 times during a revolution N
around the sun, the moon performs its 13 4+ sidereal and 12 4 »
synodic revolutions, etc., etc. Base eighteen inches in diameter... $75 00 K
BOKINE . s vvacs wrviay s e e i o S e S G ; 2 00 Ay
6731. Stellar Tellurian. Same as No. 6730, but base thirty six-inches in :
diameter. . ....coveevnecnrenninse ceateecreseervannnnnasersasssss 115 00 _ T
5o 7 b e e e e S S e s e B Sl e S e 300 )
A full description of these instruments, showing the construction, &
mode of working, €tc., sent on application. (&
6732. Whitall’'s Planisphere. Showing the stars and constellations visible at .
any hour in the evening, for every night in the year. The most L
simple and satisfactory map of the heavens for the use of students b
nnfl_ others extant. On strong card-bhoard. 15 inches in diameter.
Plain.. ... ... .. ..., R ST R e S e 3 00 :
6733. Same as 6732. Colored.........cccoenn... e s B
6734. Whitall's Planisphere. On glass for projection in lantern. . .. ....... 10 00 Eff;
v
:.-"
i
!

FESN 5. L B
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CIIAPTER X.

ANATOMICAL MODELS.

SECTION I.—Auvzoux's MODELS OF THE ANIMAL KINGDOM.

6761.

6750, Completa Model of Man. Six feet high. Showing the muscles,
blood-vessels, nerves, and the viscera; so arranged that they can
be separately detached and examined. Two thousand distinct
objects are shown in their proper position in the human frame.
Sufficient to illustrate the most complete treatise on descriptive

I'RICE

anatomy......... e L $1500 00

6751. Complete Model of Man. Similar in all its details to No. 6750, but
smaller, being only four feet high, ............. ... oot
6752. Incomplete Model of Man. Six feet high. Representing on one side
the muscles, etc., of the superficial coats; on the other side the
muscles, blood-vessels, and nerves of the deeper tissues; in other
respects similar to the complete models, Nos. 6750 and 6751.. .....

6753. Incomplete Model of Man. Similar to No. 6752, but only four feet
1 P s M e e SN S e e S e e e S e
6754, Model of Woman, in the attitude and of the size of the Venus de
Medici. Showing the muscles and tissues of the superficial coat-
ings, and, on removing the front walls of the trunk, disclosing the
various organs which fill the thoracic and abdominal cavities, their
nerves, blood-vessels, and all the viscera. Each of these can be
removed from its place and examined separately, as in an ordinary
dissection. . ........ s N e G e

6755. Ovology. Development of the germ in the mammifers. Collection
of more than twenty pieces, reproduced with great enlargement;
showing the formation of the ovule in the ovary, its passage into
the womb and its fecundation; permitting the changes to be
followed at almost daily intervals from the first to the thirtieth
day, that is, from the appearance of the ovule in the ovary until
the formation of the embryo.......ovvveininnennnn.. T e

560 00

500 00
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(756. Hgg of the Hpiornis. Natural size. Four sections permit the study TR

of the various changes from the fresh egg to the complete develop-

ment of the germ....... oo oo i i it e $50 00
6757. Cerebrum, Cerebellum, Annular Protuberance and Spinal

showing the details of the nervous system of man and the other

NOLLEDERIRL, ovmnnainis o nmnepunssisasasssamemassmssrcmaares 5 00
(758. Cerebellum and Bpinal Cord in its whole length, with the origin of
the spinal nerves, and the anterior and posterior ganglia......... 25 00

6759. Dura Mater. With a portion of the base of the skull, once and a

half natural size, showing the whole extent, folds, sinuses, and
the glands of Pachionl, ote,. .. cinis i cimvonhoinsinaisiin, 40 00

6760. Adult Heart. Divided into two halves, showing the disposition of the

cavities, the muscular fibres, the arteries, nerves, the valves and
the openings of the blood-vessels.. .. ........coivreronernnennnn 256 00

G761, Complete Eye, Four inches in diameter, showing the muacles,
blood-vessels, nerves, membranes, vitreous and crystalline humors,
each part detachable at pleasure. Showing also the results of the N
most modern microscopic research upon the retina, the choroid coat | Y
and the iris....... .o 4000

6762. Complete Eye. Cut vertically, with a portion of the orbit, showing &
the muscles, blood-vessels, nerves, membranes, humors, disposition £5
of the anterior and posterior chambers, the conjunctiva, the struc- =
ture of the eyelids, of the Meibomian glands, the tear glands and 74
conduits, etc., as well as the microscopic results on the retina, etc. 40 00

703. Ear, Sixteen inches across, showing the whole intricate detail of
both the external and internal ear. Each piece detachable. ....... 50 00 Ll

0764, Ear of a bird. Greatly enlarged...............c.0ioirerenrnnn. 25 00
6765. Ear of a fish, Greatly enlarged. .. .....ove'eerereeeerssesrennsons 25 00

6766. Half Head. Of large size, showing in all their delicate details the Y,
parts at the base of the brain, the divisions and ramifications of hE
the fifth and seventh pair of nerves, the nervous ganglia, the eye,
the ear, the nasal cavities, the mouth, the tongue, the pharynx and
the larynx, with their muscles and blood-vessels..............-. 125 00

6767. Larynx, Once and a half natural size, showing the cartilages, mus-
cles, blood-vessels and NEXVes. .. .. cuvcioactananins snsansasans 7 50

i768. Larynx. Same as preceding, but showing in addition, the tracheal
artery and the division of the bronchise, to their last ramifications
on enteringthe lung. .. ..... ... .o iiiiiiiiiiiiiiniinienn,

(760. Human Hand. Once and a half natural size, with the muscles, ten-
dons, blood-vessels, nerves, the corpuscles of Pacini, and a portion of
the skin, with its different layers.........cccccviiiinvinicnnranns 75 00 b

6770. Gorilla Troglodytes. Five feet in height, showing the whole details
geparable, of its complete anatomy; viz., the bones, musecles, blood-

b,
15 00 .;u

vessels, nerves and viscera. Arranged just as in the complete Al

motdet clanmn, o 0700 o nn s s s s 1500 00 .
6771. Complete Horse. Arab type. About four feet high. Complete L

anatomy, showing more than 3,000 details, in 97 separate pieces. b

Showing on one side, the muscles, nerves, and blood-vessels, of the
superficial coats, which are not movable ; on the other, the muscles,
nerves, and blood-vessels, removable as in dissection, from the skin
to the skeleton. In the cavity of the body are all the organs and

| & o

viscera with which it is filled. These are removable at will....... 2000 00 rff
6772. Incomplete Horse. Showing on one side the muscles, nerves, and f‘:
blood-vessels of the outer coatings; on the other, the muscles, 4
nerves, and blood-vessels of the deep coatings only. The organs,
etc., of the cavity, complete and removable, as in No, 6771........ 1000 00
6773. Jaws of the Horse. Showing the age, at the different epochs of life. |
Collection of 30 different types..... A e P i 100 00
fﬁ.

fo
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6774,
6776,
6777,
6778,
6779,

780.
6781.

6782.

6783.

6784,

67805.

6786.

6737.
6788,
6789.
6790.
6791,
6792,
6793.
6794,
6795.
6790.
6797,

JAMES W. QUEEN & CO., NEW YORK AND PHILADELPHIA.

Jaws of the Ox. Showing the age at the different epochs of life,
Collection of 14 different types....covvveaiian. Lomhisb Dreraet

Foot of the Horse, Showing the hoof, the podophyllous tissue, and
the cushion, with the blood-vessels, nerves, etc. Parts separable.

The Turkey. Type of Birds. Com plete anatomy, showing the respi-
ratory apparatus, and the air-sacs of Dr. Sappey......coevevenns

Boa Constrictor. Type of Reptiles, seven feet long. Complete anato-

MY, v aoaiena e o
Head of Viper. Much enlarged. Showing the fangs, muscles, glands,

ete., of the poison apparatus....... e R o
Sea-Perch. Five and a half feet long. Type o fishes. Complete
anatomy, showing muscles, nerves, blood-vessels, viscera, ete. .. ...
Cockchafer. (Melolontha vulgaris.) Type of insects in their perfect
state. Twelve times natural size. Showing the muscles, trachew,
nerves, and viscera. Each organ removable geparately. The whole
shows more than 600 details, indicated by numbers. Complete

anatomy........ el Sl e e T ) ke e e e R R e
Snail. Helix Pomatia (Linn.). Type of mollusea, two fect long, show-
ing the muscles, blood-vessels, nerves, and viscera. Each organ re-
movable separately. Complete anatomy. ... «..ooveuiiinanennns
L.eech. (Hirudo Medicinalis.) Type of Annelida, nearly two feet long.
Showing the vascular, nervous, digestive, reproductive, and loco-
motive apparatus. Anatomy complete, and revised according to the
latest researches ... ....oovveneraiiiine, R e e
Silk-Worm. Type of insect in the larva state. About two and a
half feet long. Cowmplete anatomy, showing the muscles, nerves,
trachea, viscera, and the organ for the production of the silk. .....
Honey-Bee. Three and a quarter inches long, six different forms.
Queen, drone, wax-worker, working bee, with bee bread and with
pollen. These have all the exterior and interior characteristics of
each type shown. Honey-comb. in sanme proportions, showing the
cells for the honey, the pollen, the eggs for queens, for drones, and
for working bees, with the eggs, larve, and nymphs of different age

COMPARATIVE ANATOMY,

Comparative Anatomy. A series of organs from man to the zoiphyte
show the variation throughout the whole animal kingdom. Con-
sisting of the organs of digestion, of respiration, of cirenlation, and
of innervation in the mammals, birds, reptiles, fishes, insects, and
molluses. All greatly enlarged. Whole set.. ........ccevnvieen

Separate parts of the collection No. 6786.

1. DIGESTION.

Stomach of the Lion, . ............... A s e SN S
Stomachof the Ruminant.. . . ............ . cii veiaasnsransnes - o
Stomach of the Horge, . ... ...c oot inians R B R R R A
Stomach of the Rodent. . ... I A St A R e S
Stomach of a grain-eating Bird... ........ccoooiiiiiiieiiiae
Stomach of a Carnivorous Bird................... S R e "
Stomach and Intestine of the Cuttlefish .............c0veneen.
Stomach and intestine of the Crab.,.......
Stomach and intestine of a Polyp.. . c.cvvriiiironieninironaanan.
Stomach and intestine of o Grasshopper.......covveriveeniriaias

Stomach and intestine of the Honey-bee,........... Sl e

PRICE

$50 00
20 00
150 00
150 00
50 00

200 00

125 00

125 00

100 00

125 00

100 00

15 00
40 0V
17 50
15 00
10 00
2 50
15 00
15 00
15 00
15 00
10 00




G678,

6709

GOS8,

6S09.

6510,

6511,
(812.
6813,
6514.
6X10.
68106.
6817,
6518,
6519.
6520,
6521,

6823.
6824,

25. Human Head of an Idiot

. Heart and blood-vessels of Crocodile
(3300,

G301,
G802,
G803,
6804,
6805,
6506,
6507,

ANATOMICAL MODELS.

2, CIRCULATION.

Heart and Blood-vessels of Human Foetus

Heart and blood-vessels of Serpent
Heart and blood-vessels of Tortoise
Heart and blood-vessels of Dugong..........coovveeiniennnnn..
Heart and Gills of the Carp
Heart and Blood-vessels of the Oyster
Heart and blood-vessels of the Gasteropods
Heart and blood-vessels of the Cuttle-fish
Heart and blood-vessels of the Muscle
Heart and Trachea of Insect

------------------------------------

3. NERVES.
Brain and Spinal Cord of Man
Brainof the Cat. .. ..... ..ottt ittt e eeneratnrnnna
Brain of the Rat

----------------------------------

llllllllllllllllllllllllllllllllllllllllllllllll

---------------------------------------------

Bramiof the WAPeX. i oot tomn s i S e s o e 4 5 v eenials
Brain of the Tortoise . .. .........c.coiviiniirinrincnannns cnnn
Brain of the Carp

Brain of the Ray...
Nerve System of the maﬂiuam ...................................
Nerve system of the 7adiata........ccoivvenierinnenerenereensnnns
Nerve system of the arachnide.. . .
Nerve system of the crabd

Nerve system of the n?tmuﬂutrz in the atate of lnrva {]f chrysalls a.nd
perfect insect

-------------------------------------------

.................................................

4. RESPIRATION.

Of Birds. Showing larynx, tracheal artery and lungs, with the air sacs.
Of Reptilen, lungs of the frog . iiivasaviivisissssnisnnnniersiseis .
Of Insects, trachea and heart

------------------------------------

5. CRANTOLOGY.

( Skull, .. $15 {}0;
{ Brain.,. 15 00

----------------------

6826. Human Head, excessively large, { g]:;g ' $gg gg } ...............
o Skull t without b idges. $25 00
6527, Head of Young Grorilla. { it ** ¥er ithont bony wdees. $12 04
‘ Skull with commencement of bcmy
6828, Head of Adult Gorilla PIAROB. cvwe » S e e S 25 00
5 r: R e B A B 15 00
g Skull with bony ridges, very strongly
65829, Head of Old Gorilla 010 wl-o < N e s S $25 00
BEXIN. il il - . 15 00
25 00
6830, Hend of Female Gyorilla, Young {%‘::};‘mh““t “dges _$15 o0+
. 25 00
6831. Head of Female Grorilla, O1d { Shul mithoot rdues. 82 0 } ......
; Skull. .$25 00
6832. Head of Chimpanzee % Brain. . 15 00 z ...........................
y Skull. . .$25 00 )
6833. Head of the Orang-Outang { Brill.liﬂ. ' 1$1§ G § s e s g

-----------------------
.............................
-------------------------------

...............................

------------------------------------
---------------------------
-----------------------
-------------------------

lllllllllllllllllllllllllll

25 00
20 00
20 00

o0 00
60 00
40 00

40 00

40 00

-
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o Skull, . $ '-
4 6834, Head of theGibbon, § Snin--F18 (0L . §30 00
' e Skull. . $15 00 ;
i 6835, Head of the Seal. { Rl %7 o R e 0 00
3 ‘Taue . 25 00
4 6336. Head of the Lion. § St 83 [0k Lo 40 00
o) - 5
| . 8887 Hend of the PaUIREY, . oo s sniviiis ssvan i osamsvrssliarmasnonsrmenes 310100
1 6338. Head of the Eear .......oovvvvees s e e e O s I L I G 15 00
B 8830 Head of tho WO, .. .cceeerioeces caatiseieasisssassanaasesssnnne 15 00
¢ 6840. Head of the FLOIBe. .. covveeeersonr s it tierrasoasasaisssasesss 30 00
‘g _ 6841. Skull of the Elephant. Dividing into two parts, with jaws and tusks,
fﬁ' i and showing the numerous cellules which limit the cerebral cavity. 150 00

6842. Brain of the Elephant. Parts so made as to show the internal struc-
ture, and to be placed in their proper cavities in the skull, No, 6841, 50 00

1. %1 : ‘
6843. Head of the Rangaroo. { s ; ................... R 20 00

a1

~

2 Skull, .$25 00 -
‘ 6844. Head of the Eaa-Hog.-gBr;u'_'a‘m QO.{ Fosa e e s s 40 00
: $17 50 o

%3 *'_ 6845. Head of the Crocodile. E gﬁ;’i _$ - 505‘ ...... R SR S A L W 22 00

—

| 22l

Ej f SECTION IL—ANATOMY OF THE VEGETABLE KINGDOM.

These models are all made ten times the natural size of the object they repre-
sent. Each part can be taken off separately, and thus allows a careful and detailed
examination of the sepal, the petal, the stamen, the anther, the carpel, the ovule,

-
e

| o=

. 1 etc., in the different phases of lowering, growth, and germination.
6850. Wall Flower ((eiranthus cheiri). Stem, leaves, and flowers of
different degrees of development, complete tlower and fruit in state
X “ft of maturity, showing the twoearpels...........cccciiveiiiiinnn. $00 00
S G851, FloWEralomb. . . vncaicuisns s nameessyntions s s smsi. deaviasanasss 25 00
§ 5 6852, BiliQUe.. . .....ceiiirieiiiiiiarineraiiiiaaaeiriranesiririneens 10 00
o 6853. Pink (Dianthus caryophyllus). Stem, leaves, stipule, bracts, with per-
| . fect flower and mature fruit. .. ...ccovv i iiiiiiicciiciiiieieaa.. B0 00

6854, Flower 8lome.. . ... viieennerenennnennrnnsersievnnnsnneeneeneaa- 20 00
R Yo s [
6856. Pea (Pisum satioum). Stem, leaves, stipules, tendrils, flowers, before

ARG BIRE BOWOIHHD, ..o s s miiosis s aenlha svsia dismessmess 0008

g T 13 T ] e s A e e b ot 20 00
6858. Pud‘greﬂ.t]y enlarged. Showing the structure of the carpellary leaves,
with a series of ovules, in different stages of growth.............. 15 00
06859. Pod Approaching Maturity. Showing the pea, the envelopes, the dico-
tyledonous mass, and theembryo............cco0viimenervnnen.. 15 00
6860. Hare-Bell ( Campanula ranunculus), Complete flower. ............. 25 00

6861. Enap—Dmg:on (Antirrhinum majus). Stem, stipules, flowers, before
and during flowering, ovary in mature state, dehiscent..,.,....... 50 00

6862. Flower 8lome. .. .ottt et e e eeet e enesennneeneeeenne 2500
G863, Fruib ... ...t ittt ittt e 1500
6864. Chrysanthemum (Chrysanthemum eoronarium). Stem, leaves, flow-

ers, before and during {lowering, capable of division into two mass-

eny and recaptacle With seeds. . . ... uecsiviaven, cisahiaes s i vie 50 00




ANATOMICAL MODELS,

6865. Chrysanthemum. Flower alone. ..., T K e
0840. Receptacle with Bee. . v ciiieci i sisississniinsssisiesives

6867. Borrel (Rumez paticntia). Flower alone, with bracts, calyx, stamen,
PRBRAL UL OBEY . < oo iois i i e R S R e A A R S e s

0868, Sorrel. Ripe seed, with dicotyledonous mass in which one may see
the embryo........... R

6869, Bittersweet (Solanum dulcamara). Complete flower

L

--------------

0870. Deadly Night-Bhade (Atropa belladonna). Complete flower........
6871. Deadly Night-shade. Ripe fruit, with calyx cut transversely to show
the disposition of the carpellary leaves and seeds. ...............

6872. Henbane, (Hyoscyamus niger). Fruit separable into calyx and cap-
sule, and showing by sections the mode of opening, when ripe. ...
6873. Fuchsia, Stem, leaves, flowers, before and during inflorescence ; a
complete flower and a berry, permitting an inspection of the car-
pellary leaves, and Lhe LrOib, ..., ieevi cavim et s vinisasisa

D874, Flower alone, .. viivivini videshv e sssases i s ivaapdvosvonorseis
6876. Columbine (Aquilegia vulgaris). Fruit whose carpels can be detached,
showing the attachment of the seed to the placente..............
6877. Fruit of the Yew (Taxus baccata), Opening to show the ovule.. ...
6878. Grain of Wheat. Thirty times the natural size, consisting of its husks,
the embryonic coat, the farinanceous mass, the embryo and its parts,
which one can take out and replace by another embryo, beginning
to develop by germination, showing the counstituents of the young
6879. Acorn. With its capsule, envelopes, the dicotyledonous mass and the
CINLOTYED . v wnie e mn oA 8 3 b a4 B b e B SR B, om0
6880. Acorn. Without its envelopes, showing the two cotyledons opening
and disclosing the embryo, so far progressed in germination as to
have its little leaves and its root and rootlets, .. ..cvviveeeivecnne

6881. Acorn, ripe. Showing the different coats of the pericarp, and the
ovile with its envelopPeB. . ..o use camrrsrvsnsanseses S
6882, Wood. Fragment of the woody stem of a dicotyledon (quercus com-
munis), of three years’ growth, greatly enlarged, showing, in the
solid wood, the pith, the spiral vessels, the medullary sheath, the
medullary rays, the composition of the woody fibres, the vascular,
annular and dotted duects, the open spaces, the heart wood and
sap wood, and the cambium layer; in the bark, the liber, the
cellular envelope, and the epidermis, which are each removable ;
and the sap vessels and woodfibre............c.cieiivieniinennns
6883. Strawberry. Cut vertically toshow the development of the recepta-
cle, holding in its parenchyma the numerous seeds or akenes.....
6884. Mulberry (Morus nigra). Cut vertically, showing several simple seeds
surrounded with floral envelopes becoming succulent.............

6885. Clomfrey (Symphytum officinale). Complete flower.................
6886, MMelon ( Cucumis melo). Male flower complete............ccociviiinn
6887. Melon. Female flower complete, with sections made in the ovary, to

show the disposition of the carpels and ovules..........cvvvnnnetn
6388, IMoss. Flower of the comImon, ...cov.veivnrnarrenranssasnasssiaias
6389, Collection of thirty pieces of flowers and fruits, with woody fibre,

N0, G882, .ttt it et ivien s tinsraesseasanansnasannnsnsaceasoes

20 00
25 00
10 00

25 00
10 00

40 00
15 00

15 00
20 00
15 00

20 00
25 00

500 00
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SECTION III.—BOCE-STEGER'S ANATOMICAL MODELS.

These models are of very moderate price, and great excellence of workmanship
and design.

6900,

6901.

6902,
6903.
6904,

6910.
6911.
6912.
6913,
6914,
6915.

6916.

6917,

6918,
6919.

6920.
6921.
6922,
6923.
6924
6925,
6926.
6927,
6928.
6929,
6930.

6931.
6932,
6933,

(G934. Perrin’s Ophthalmnsmpic E}re

Human Heart. Enlarged size ; the anterior wall is removable, thus
disclosing the cavities and valves..... ...,
Human Eyeball, Enlarged Size. Can be taken to pieces, and then
shows the cornea, iris, crystalline lens, vitreous humor, and the
coatings, in ciudmg the results of microscopic examination upon the
BRI v o e s e s i e R W R R R A TR e W o e
Human Ear. Eularged size, containing in separate parts the mem-
brana tympani, the bones of the inner ear, the labyrinth, ete., etc.
Human Skin. Enlarged, transverse section, showing the pr'raplmtﬂry
ducts, the hair and its follieles, sebaceous glands, ete., etc .......
Human Teeth. Enlarged size, the anterior portion of the left max.
illary bone is removed to show their development and structure. . .

The following are all of natural size :

Human Brain, Upper portion, ........cov0vrvrereenoaenen AL
Human Brain. Lower portion, A AL e R T
Human Brain, Perpendicular sectmn along thﬂ mt’:dmu lma ........
Human Brain, Transverse section, showing the cavities.

Human Head, with muscles, nerves and blood- vessels nf one side

Human Head, with the cavities of the skull and LyL upper and lmw. er
jaw. .

Human Head Perpendmular aer..tmu along the meﬁmn lma ahuwmg
the brain, the cavities of the nose and mouth, larynx and pharynx.

Human Lungs and Heart. Anterior view, showing the pericardium
opened, the anterior portion of the left lung removed, and the rami-
fications of the bronchise, .. cvvvcivemrarersenrosssnsronnsnonnse

Human Lungs and Heart. Posterior view.......covvmernnivenen..
Organs of Respiration. Air-passages, Lungs, Heart. Anterior portion
of both lungs and heart removable, showing the ramifications of the
bronchiz, and the connection of the pulmonary blood-vesscls with
4T R s | L S

The Larynx. Anterior view, .
The Larynx. Posterior view. R
Larynx, Tongue and Pharynx, the latter npened f rom behmd .......
Shoulder.joint, opened, with bones and ligaments. .. ...............
Elbow-joint. Anterior view... ............ceiecmnrenninnnennnn
Elbow-joint. TLateral view .......utiveiiennronioernenrireeennnns
Wrist-joint and Band. . ...cscnue cennimrionsosssss W SO
EDERORAE. v s A R e B e S e R e s
T T L
Ankle-joint and Foot .. = e e
Complete set of the fun,gmng 25 mﬂde!E, Eeollre]y pﬂ,ﬂked rea{]y fnr
e G e e T e e e e R
The Trunk. With the viscera of the chest and abdomen. ...........
Skull and Brains. Completely separable. .........oovevnnnnennnss

Larynx Model. With mask and mouth npen for prﬂctlce in lﬂryugu
BCOPY. . oiiaiia

----------------------------------

FIICE

#8 00

6 50
8 00
4 00
4 00

50
50

oo .o

e Lo
(= S0 ]
= o

110 00

10 00
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CHAPTER XI.
CHEMICAL APPARATUS.

1, TROEMNER'S BALANCES AND SCALES,

In use at all the United States Mints, at the United States Treasury, andt .
and Hospital Departments, Y he Navas

ANALYTICAL, BALANCES.

o ———r— 1 =
| A |
It : preset )
I gi;i_r—:-———ﬂrﬂrr—m"*—l‘ﬂ
|I  — F e i
w =

6975,

6975, Analytical Balance, capacity 200 grammes in each pan, in fine pol-
ished glass case; beam divided in 1-10 milligrammes ; sensible to
1-20 mllhgrﬂmmoq,, all agate bearings, with 1mprnved arrest for

pans, and mparfttl,h for specific g'l'ﬂ‘?l'b} &c., &e. Three inch pan
Beam 14 inches. . . ...... e . . $105 00

LI B B I B T -

GO70. Analytical Balance, in ﬁne pn!whed n-laas case, capamty 100 grammes
in each pan; beam divided in half parts of milligrammes ; sensible
to 1-10 milligrammes ; with apparatus for specific gruﬂty, all bear-
ings agate, "’% inch pans. 12inch beam ,......c.viivvnairnrnnns 86 00

6077. Analytical Balance, in fine polished glass case, capacity 2000

sensible to 1-20 grain ; fine steel bearings ; movable 3% inch pans;
10 inch beam........ e e e e e vuna 40 00

TRICE

ANALYTICAL SCALES,
For weighing Ores, Minerals, Gold and Silver Coin. Jewelry, Chemicals, &o., &o.

TN i A
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Analytical Scales.—On fine polished box, with spirit- -level and adjusting screws,
improved drop lever, ivory indicator, and sensible to 1-10 grain.

Nao.,
6UTS.
G979,
6980.

Length of Beam. Dinmeter of Pan, Capacity.
14 in. O} in. 2 6L
10 b - | IS e
8‘& “ ;i “ ﬁ E‘ llllll LI |

Pans can be suspended by chains if desired.

6951.

7000.

T001.
7002,
7003.
TO04.

7006,

7007,

7008,

7000,

7010.

T013.
7018,

7019.

7020.

Specific Gravity Scale. Constructed after the plan of Dr. Mohr.
Price, complete. ..., vvvve s resatiiiiiiiiiiiiiiiii i,

9 APPARATUS FOR TIE MANUFACTURE OF GABES, &C.

Apparatus for the manufacture of Oxygen from the chlorate of pob-
ash and binoxide of manganese. Consisting of a copper bottle of
over a quart capacity, with lead pipe of large ealibre, fitted to 1t by
a ground joint (thus {:IIHI!LII‘-:H}"‘ with the objectionable gallows
gerew arrangement); and passing at the other end by a screw coup-
ling to a %tmuﬂ' wa%h bottle, for washing. Six feet of rubler tubing,
with mnuectm lead the gus from the wash bottle. Complete ...

Copper Retort of No. 7000, . .....coovviviniiiinne I suieein
Copper Retort and Lead Pipe of No. 7000, .. ... iviiiiiiinees
Wash Bottle of No.7000....... A RSP e e e b S

Apparatus for the manufacture of Oxyge  from the chlorate of pot-
ash. Consisting of a strong iron basin-shaped wvessel, holding a
rallon or more, with feeding arrangement cover, and iron exit
pipe 14 inch in diameter, For the manufacture of lurgu (uantities
1 a e e e e e el e e S e IR R

Apparatus for the mannfacture of Iydrogen. {rla.w jar, huhluw one
gallon, with top, inverted bell, support for zinc and stop-cock, .

Dobereiner’s Lamp, Same as No. 7006, but with the addition of a jbt

and holder for platinum sponge, with sponge. .. ... ...ociveneiaen
Dobereiner’'s Lamp. Small model. o o0 coiionn winsons e e -

Attachment to No. T006, for the production of musical sound. Con-
sisting of a brass jet 11 inches long, and three tubes of different
lengbl. o o i s e e

Apparatus for the manufacture of Hydrogen. Consisting of a copper
tank with floating cistern seven inches in diameter and thirteen
inches deep, with false bottom to hold the zine, Copper exit pipe
leading to a strong wash-bottle. Without wash-bottle,...........

. Withwash-bottle. .............. . A T R
. Automatic Apparatus fo- the 111*1nufftct111e 0 II". rhclfmn in hlm; (uan-

tities. Consisting of a heavy copper tank with i:.lmlleu, 1 H{mtl!"ff
cistern of copper “eleven inches in diameter and twenty-six inches
deep, with false bottom to hold the zine. Sponge-absorber, and cop-
per exit pipe leading to a strong wash-bottle. Without wash-bottle.

No. 7012, with wash-bottle. ) e e i e s s i b

Ind1a~Rubber Bag, oval, bwt quallty, for atmmg {J'(JgL]l or hydro-
gen, with stop-cock, 1 gallon. . .............. .

India-Rubber Bag, oval, best quuht;, , for sturmg oxygen or hydmfren
with stop-cock, 2 gallons. . e

India-Rubber Bag, oval, hest qua,lity, for stmnw oxygen or hydrogen,
with stop-cock, 3 gd.lluns

e atL ARL WA T REE

FPRICE

&26 00

18
15

00
00

20 00

12 60

-
o

o

-

i

(ki |

20
24

50
00
00

00
00

00
00

00
00



7021,

7022,

023,

T024.

TO25.
T0206,
TO2S,
T029.
7050,
TO31.
7052,
T033.
T034.
T040.

T041.

T044,

T045.
TO40.

CHEMICAL APPARATUS,

India-Rubber Bag, oval, best quality, for storing oxygen or hydrogen,
with stop-cock, Hgallons. . .. ..., ............... T e e B

India-Rubber Bag, oval, best quality, for storing oxygen or hydrogen,
with stop-cock, 6 gallons

iiiiiiiiiiiiiiiiiiiiiiii R EE R " B om B

India-Rubber Bag, oval, best quality, for storing oxygen or hydrogen,
with stop-cock, 8 gallons

.......................................

India-Rubber Bag, oval, best quality, for storing oxygen or hydrogen,
with stop-cock, 10 gallons

Month-piece attachment
Bubble-tube attachment. . ... . ..... e e e e e e e e kg el
India-Rubber Bag, 21 inches by 30, with stop-cock.......... s et
India-Rubber Bag, 30 inches by 40, with stop-cock..................
India-Rubber Bag, 80 inches by 40, very superior, with stop-cock
Hydrogen Balloons of I'rench rubber., Each..........o.ovinnin ..
Hydrogen Balloons of French rubber, large size. EFach.....

Hydro:en Balloons of Gold-beaters’ skin, Each........
Hydrogen Balloons of Collodion. Each.......coovviviveireriininnn,

Gasometers, DPair of copper, neatly japanned, with floating bells 1()
mches by 0. Mounted on base with castors, with the balance-
weirhts enclosed in tubes at each side

--------------------------------------

Gasomoeters,  Pair of galvanized iron, on strong cak frame, with
guides, balance weights, and ontlet stop:cock. The floating bells
are 50 inches in dinmeter by 40 inches high, and the top is strength-
ened by a wooden cover to allow of adding weights if desired, and is
also surmounted by a cylindrical extension to contain sand in the ab-
sence of weights,  Per pair

------------------------------------

. Gasometer. Similar to those in No. 7041, but 306 inches in diameter

by 72 inches high, for storing large quantities of gas. Itach...... :

J = s HEE {4 B

Hydro-oxygen Biow-Pipe. For deflagrating metals. Very strongly
mude, and substantially mounted........... e e e R

3. MISCELLANEoUS CHHEMICAL APPARATUS,

Phosphorus Cup. On stand to place under receiver in obtaining
BHTOSEN s nes .

Eudiom=ater. DBunsen's

-------------------------------------

Eudiometer, Ure's, straight

T047. Endiometer. Ure’s, U ToPImM. . .v.vvonomuensonms snnssnsssnnsesssss
7048, Eudiometer, Hoffmann's, Vformonstand, ......coovvirreirnivenes
7049, Eundiometer, Hoffmann's, V form on stand, large model............
1060, Atomizing Tubes.: EBach,. ;.o ccisssvssei. sisiissseons iy
7051. Arsenical Test Apparatus. Marsh’s. Complete and mounted... ...
7052, Arsenical Test Apparatus. TIresenius'...... . e s aer e
7053, Arsenical Test Apparatus. Mitscherlich's., ....... ..o,
7054, Apparatus for the Manufacture of Carbonic Acid. Consisting of a

gallon receiver with cl sed top, containing an inverted bell-glass,

and lead dish, and furnished with stop-cock.....................
7055. Morton’s Apparatus for Monochromatic Light. Complete..........
707). Glass Beakers, common form, in nests of 4; uptodoz...........
7076. Glass Beakers, common form, in nests of 6; upto 16 oz.............
T077. Glass Beakers, common form, innests of 9; upto43o0z.............
7078, Glass Beakers, common form, in nests of 12; upto 140 oz...........
7070, Glass Beakers, tall form, sebof 8.... . ciiisiiicissaavaissssicvisns

147

PRICE

$6 50

-3
o
=

=

50

11 50
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13 00
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25 00
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2 50
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113 00
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20 00
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7080, Plow-Pipe, jewelers' form......c.ccooveiiiiiin.
7081, Blow-Pipe, with bulb, ........ e s A VR (L e A e e e e
7082. Blow-Pipe, Berzelius'... ........
7083, Blow-Pipe, Plattner's, most pa,riﬂct iunn e e e MR SR e S
7084, Blow-Pipe, Berzelius', nickel-plated. .. .. e AR S SR R e
7085. Blow-Pipe, Plattner's, nickel-plated ..............00. A
7080, Bolt Heads, pint Si2€, .. ovveereriiiiiiiiiiii it e
T087. Bolt Heads, quart 8ize, ... cocnrmrrarrniiraniay e e e
7088, Liebig’s Condenser, of glass, mounted. ................ e e e
7080. Liebig’s Condenser, of japanned B, .....coiieiiiiveronaiiinns s .
T090. Liebig's Condenser, of Drass. .. ..o v ciireierncnasieniiinaeas
7100. Cork-Borers, set of 3of brass.... «.coiiiiiiiiriiaiinriiicereane
7101, Cork-Borers, set of Gof brass. ... coviviiieninnns T — Ce e
7102. Cork-Borers, setof 120of brass,............cviiiiann e e G 50
7103, Crucibles, Hessian, per nest of 5, from{oz to8 oz .......c.ovinn 20
7104 Crucibles, Hessian, pernest of 5, from 2 0z tol qt.......co0vveeen g
7105. Crueibles, Plumbago, 4 0z. ..... B A A v e g s R A 20
7100. Urucibles,Plumbngn,ﬁuz............................. ........ 30
5103, Crucibles, Plambago. B0% | iiie veicanssnaslineissii sonss s wizeaisls 30
7108, Crueibles, Plumbago, 12 0Z....civieiiarivnsissanaaersieninecnanss 40
7109, Crucibles, Berlin porcelain witheover, } 0z, .....o.iviiiiinena a0
7110. Crucibles, Berlin poreelain with cover, 130z ....coviiviinen onns. 410
7111, Crucibles, Berlin porcelain with cover, 2 0z.........cocviiiiiniinn. 00
7112, Crucibles, Berlin porcelain with cover, 4 0z. ........ccovoiaiiiniiniy GO
T113. Crucibles (Beaufay’s), clay free fromiron, 2 0z...........c.oiniana.. 10
7114, Crucibles {Beaufay's), clay free from iron, 4 0z,....ce0v0vntrecerss, 15
7115. Crucibles (Beaufay's), clay free from iron, 6 0z.... ..o iviivrinnny 2
7116, Crucibles (Beaufay’s), clay free from irom, 12 0z.... ... .coiienvins 23
11, - Crneiblo Tonge JaRe., i o rsicasosis oo sisissneiios s sesibiesanaisse s 195
7118, Crucible Tongs, small, steel .. .............. N e 1 25
71370, Deflagrating Spoons, 14 inches long. . vvvvvvvennninriienines R 20
7131. Deflagrating Spoons, 20 inches 1ong .. cuvivvivnvensvanvinvianes cuvs 4()
7132. Drying Oven, with Kemp's regulator. .........ooovvinin o e S 11 00
1133 Dropping Tubes eath o it st e e e o ste e 23
7140. Eolipile of Glass, for ether. , L e ) L R L 25
7141. Bvaporating Dishes, of roy d,I Berlm pﬂrcelmu holding 2 0z.,........ 29
7142. Evaporating Dishes, same as No. 7141, but holding 3 oz. ... .. TR e o0
7143, Evaporating Dishes, same as No. 7141, but holding 4 0z. ......... ... 30
=1 7144, Evaporating Dishes, same as No. 7141, but holding 6 oz.,........... 40
; 7145. Evavorating Dishes, same as No, 7141, but holding8 0z, ........ ... 45
7146, Evaporating Dishes, same as No. 7141, but holding a pint........... 80
3 7147. Evaporating Dishes, same as No. 7141, but holding 2 quarts....... ... 2 00
g M50; Filtering Stands, of Bar Wo0d: crwsenrs vt s eiaemis 100
; ] 51. Filtering Paper, German, per quirc. ...................... e (G5
! 1A% Filtering Paper, Swadish, Per qQUire. . .. ivivavivisi sotinesansine 1 50
4 '*-13- Filtering Apparatus, BUnsen'S. i i e ios el svaiiess e 12 00
_'-i . 7154 Flask. Glass, withont lead, round bottom, with strong rim for cork,
: four ounce...., A a5 e R A e e s A e 25
7135, Flask. Same as 6954, but ha]f o/t e} e D S e 3
T150. Flask, Same as 6954, hut Pinb. . . ..o ven s e s rerenean e, : 40
g T157. Flask. Same as 6954, but quart. .. ..o ooo oo reee s e e iRl i)
; ﬂl' 7198, Flagk., Similar to 7154, but with flat bottom, half pint............. 30
7160, Flaek. Barme s Na. TIBB PINE. <oy iovvesovve s ohies il sais e ne 40
' 7161. Flask. Same as No. 1108, quart . .......... Bt 50




CHEMICAL APPARATUS.

7162, Flask. Same as No. 7158, half gallon .......c0iievevnrinionsnns
7103, Flask, Same as No, 7158, one gallon, ...ocoovenmiederereinensense
T104. Flask, Summe as No, TI58, two gallons, .. vv e e e virnnererrronsssnns
7165, Forceps. BStroug steel for bending wire, round jaws.............
7160. Forceps. Strong steel for cutting wire. .. .... i e R A e
THT7. Foreeps. Steel, with platinum points, double form Sk
7108. Funnel. Of glass, ordinary style, four ounce.. ... vsn momepsdin LRI
T16Y9. Funnel. Of glass, ordinary style, eight ounce.......covveinrvns s
7170. Funnel.  Of glass, ordinary style, pint.......... e s
7171, Funnel. Of glass, ordinary style, quart. .. e e
7172, TFunnel. Of glass, ordinary style, half gallon.., ....... e
7173, Funnel.  Of glass, ordinary style, one gulluu ...... e e A A -
T174. Fuunel, Poreclain ribbed, pint. . S RS e R
T175. Funnel.,  Porcelain ribbed, quart ;
7176, Funnel. Dest Bohemian glass, 'l,nrrie Uf E}l’} &tem w1th pd.mllel Eidt‘
for Bunsen's filtering apparatus, “two inches diameter. . ...........
T177. Funnel, Smne, Three inchesdiameter........coo0ieviirienessvns
T178, Fuunel, Same. Fourinclies diametoer..... R R
7179, Funnel. Same. Five inchesdiameter.......... S e e e e e e
T150. Funnel. Separating, cenical, of best Bohemian glass, with stop-cock
ground into the stew, fourinches . ... ... (oiiiiiiiiiiiiii..
Ti8l. Funtel., Bame. SIX DIChEE i assme s siaiin siisemsis woleis i »
TIE. Fannel: cBome.  Eiphbinehes. s o esnitige g s e
7183, Funnel Tubea: Plain, olass conical, | § e wys s s sisiseinstenss semseis
7184, TFunnel Tubes. Plain, glass, globular top . ..oiviiivriveiireionnae:
7153, Yunnel Tubes, Welter's safety, with one bulb. ... v vevicii e vns
T1586G. Funncl Tubes. Weolter’s safety, with twobulbs. . ..ocviiiini v one
7157, TFunnel Tubes. Welter's safety, with three bulbsa. ... .o a0 0oL
200, CGraduate Glasses. Inglish form, with foot and lip, two punce.. ...
7201, Graduate Glasses. English form, with foot and lip. four ounce. .
1203, Graduate Glasses.  Euglish form, with foot and lip, eight ounce. . ...
7203, Graduate Glussas,  English form, with foot and lip, sixteen ounce. ..
204, Graduated Cylinders. On foot, for mixing; 100 cubic centimeters
graduated to 'y o. €..ovviiiniii o e e
N5, Same. b0 cubie centimetres graduated 0D C.Co. i ievnciiiiinneun
700, Same. 1000 eubie centimeters graduated to 10 ce.. ..o onvviiaa. o0
7907. IMichr’s Burettes. With spring compressor, 30 c.c. graduated to
S o e I e s e
7oN8, Same. H0 ce graduated to FeCiieeeieiiviveriiiiiaa it
7909. Rotating Stand, for ten burettes, .. ...cocoviiienivnionnocan.
7210, Spring Compressor. Of wood..ccviiiiiiiroriirireciiniiienens
7211. Spring Compressor. OFDbrass........cioiiiriiiiieiniirnn
7212. Pipettes. Plain, .....cuioreiioniacoiiiiaiisaireieniiaiia,
7213. Pipettes. Bulbed.......... —— s R
7990. Hydrometers, Beaumé's, forspirits. Each..............oovvennann
7991. Hydrometers, for ether. Each,,.....cicivviivierriicnaiaiincnnn,
7922. Hydrometers, for sugar. Each,.....c..c0 vveviiniiiinne e
7223, Hydrometers, for milk. Fach................... e e
7224, Hydrometers, for beer. Each ...........ccoeiiveen T —
7225. Hydrometers, for bark liquor. Each.............covvaiieinneeaes
7226. Hydrometers, for wine must. Each.............covoniiiinnnns
7227. Hydrometers, for coal-oil. FEach........... T R R cwn 4
7298, Hydrometers, for alkali, Bach............ e
7229. Hydrometers, for acid, Fach.........c..coeviominiiinnnnn. P
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. Mortars. With pestle, best wedgewood, 6} inches across top. ..

. Mortars. With pestle, best wedgewood, 12 inches across top

JAMES W, QUEEN & CO., NEW YORK AND PHILADELPHIA.

Hydrometers, for acid, with thermometer. Each.................

Hydrometers, for salt. Each..... «.oiiiiiiiiiiniiiiiniiiiiiiien

Hydrometers, pair of Beaumé's, with sp. gravity also marked on the
scale, from 1,000 to 800 sp. grav., for heavy, and from 1,000 to
1,9 .i sp. grav., for hght hquuh- in a neat case, with llnlmmm ter

Ill.ltljllr T A FEm s R
Hydrometers, Twaddm’a, for dﬂ,rs and LILllLD pruu,m ‘wq 1, 3.8,
4. each......o..... e R e il R AT T T e
Hydrometer. U. 8. Revanua, ful' alcohol, wull llwrummvtu e
Hydrometer. Same as No. 7034, in neat mahoguny case th.lJ. kt:;,'.,
weillt jar; For Houlng. o in e va v e e e D e N e
Hydrometer Jars plain, .......... s S S e
Hydrometer jars, with lip. ............. A o 81 b R e e
Urinometer, with sp. gravity scale. plain. .. .., T s
Urinometer, with sp. gravity scale, in case, with jar. .. ..... el e
Urinometer, in morocco case, with graduated glass. ... ... .. .. ..
Urinometer. Same as No. 7240, but with the addition of thermome-
ter...... e o e S
Urinometer, Fine finish, with thermometer, and bottles for reagents,
in neat Morccco case, Very compPlete, . .. i e viesns s aniies
Picnometer. . .... e e e e
Picnometer, with thermometer. . . o . . o e e e e
Mercury Trough. Of poreelain, holdine 5 1bs, .. oo oo,
Mercury Trough. Of porcelain, holding 16 1bs, . ... vieienn. ..
Mortars., Glass, with pestle, 3 inches. .......... S S
Mortars,. Glass with peitle; 5 iochien. ... v i v
Mortars,  Glass, with pestle, G inches, ..., .. .. i S RN A e e
Mortars, Iron, with pestle, smooth iuside, 4 ine llL‘-i. across top. .. ...
Mortars. Iron, with pestle, 5 inches across 7] ¢ O
Mortars. Iron, with pestle, 6 inches across top. ... ............. e
. Mortars, TIron, with pestle, 7 inches across top........ e
. Mortars. Iron, with pestie, 9 inches neross top. ...,

Mortars.  With pestle, best wedgewood, 3 inches across top. . .. .. ..
Mortars. With pestle, best wedgewood, 4 inches across top. . .......
Mortars.  With pestle, best wedgewood, 4} inches across top. .... ...
Mortars. With pestle, best wedgewood, 5 inches across top:. v.es
Mortars. With pestle, best wedgewood, 53 inches across top.,
Mortars. With pestle, best wedgewood, 6 inches across top. . . .

Mortars.  With pestle, best wedgewood, 7 inches across top. , . .
Mortars. With pestie, best wedzewood, 8 inches across top. ..
Mortars. With pestle, best wedgewood, 10 inches across top.
Mortars,  With pestle, porcelain, unglazed within, 4 inches diameter
Mortars. With pestle, porcelain, unglazed within, 44 inches diameter.
Mortars. With pestle. porcelain, unglazed within, 5] inches diameter.,
Mortars.  With pestle, porcelain, unglazed within, 6 inches diameter.
Mortars. 'With pestle, porcelain, anglazed within, 61 inches diameter.,
Mortars. With pestle, poreelain, nnglazed within, 7 inches dinmeter.
Mortars, Agate, with pestles of same material. 11 inch diameter. ,
Mortars. Agate, with pestles of same material, 2 inches diameter, , .
Mortars, Agate, with pestles of same material, 24 inches diameter, .,
Mortars. Agate, with pestles of same material, 3 inches diameter
Ozonometer. Small model ... ..., ........... ... i e
Platinum Wire. No. 36, per vard. , .
Platinum Wire. No. 30, per yard

illlll-lntillt-l--qntlt.q;‘lydh..-..
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. Retorts. Best Dohemian glass, plain, 1 ounce . .....

- &

. Retorts, DBest Bohemian glass, plain, 4 ounce
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CHEMICAL APPARATUS.

Platinum Wire. No. 24, pergrain, . .......covvvvers.n.. PN s
Platinum Wire, No. 18, L e e s e o Pen
Platinum Wire. No, 12, b e e SR 0 ey i e .

Platinum Foil. Per grain, .. ....ooesiviiieiiernnnnnnns.,
Platinum Spoons. Per grain
Platinum Sponge, best, each, ,

Pneumatic Trough. Decp fm'm nf neatly japanned tm w1t]1 Ehdmg
T b edh oS o R S R S R T

Pneumatic Trough,  Same as No. 7300, but made of strong copper,
neally IRPRORNEA., L oiiseileinilie il e s a s A Eee s s

Receivers.  See Chapter 111, Section V,

!!!!!!!

------------------------------------

Retorts. Best DBohemian glass, plain, 2 ounce. ....................

iiiiiiiiiiiiiiiiiiiii

tetorts.  DBest Dohemian glass, plain, 8ounce ................

. IRetorts,  Best Bohemian glass, plain, 16onnce. ... ovvvvs vvvinenn.,
S 110,

letorts.  Best Bohemian glass, plain, 32 ounee. ... ..., .. .........
tetorts.  Best Bohemian glass, plain, 64 ounce. S e i

. Retorts,  Best Bohemian glass, plain, 2gallon , . ...0 cevniiineenn..
319,
). Retorts.  Best Bobemian glass, tubulated with ground stopper, 2 oz..
. Retorts.  DBest Bohemian glass, tubulated with ground stopper, 4 oz.

Retorts.  DBest Bohemian glass plain, 4 gallon. .. ..... ..0. ...

Retorts,  Dest Bohemian glass, tubulated with ground stopper, 8 oz.
Retorts.  DBest Dohemian glass, tubulated with ground stopper, pxut.
Retorts.  Best Bohemian glass, tubulated with ground stopper, guart,
Retorts.  Best Dohemian glass, tubulated with ground stopper, 4 gal,
wtorts, Dest Bohemian glass, tubulated with ground stopper, 1 gal,
tetorts,  Dest Dohemian glass, tubulated, with ground stopper, 4 gall,
Retort Stand. Of iron, with three rings, on iron base..............
Retort Stand. Of wood, with cork shields. . ... .. P s x b5 sarane s

. Retort Stand.  Universal, iron base, wooden arms, very firm and

Spatula. Of steel, with handle, blade 3incheslong................
Spatula.  Of steel, with handle, blade 5 inches long., .......c. oo,
Spatula.  Of steel, with handle, blade G incheslong...... .........,
Spatula.  Of steel, with handle, blade 8 inches leng................
Spirit Lamps. See Chapter VI., Section L.
Syphons. See Chapter IIL., Section IV.
Specie Jars. For collecting gases, very strong, pint..........
Specie Jars.  For collecting gases, very strong, quart. .............

. Speecie Jars, For colleeting gases, very strong, 4 gallon, ,,, ........

Specie Jars, For collecting gases, very strong, gallon, ..........

Test Tubes, German glass, free from lead, 3 inches long, per dozen.
Test Tubes. (ferman glass, free from lead, 4 inches long, per dozen.
Test Tubes. German glass, free from lead, 5 inches long, per dozen,
Test Tubes. German glass, free from lead, 6 inches long, per dozen,

i4. Test Tubes, German glass, free from lead, 7 inches long, per dozen.

Test Tube Raclks. White wood, per dozen tubes. ..................
Test Tube Racks. 0Of mabogany, with pins for draining . ...........
Woulfe’s Bottles. With twonecks, I pint ... cviiiirenniiiiieanaes
Woulfe's Bottles, With two necks, pint......cccvvvenannn. S
Woulfe's Bottles. With three necks, 4 pint.......... R
Woulfe’s Bottles. With threenecks, pint .....cciinecmarvisersnes
Woulfe's Bottles. With three necks, quarb. ... ........ R T
Watch Glasses. Assorted, per dOZem.  ieiccesiiovaiaissrsimisds
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PAGE
Abbe Nollet's Globe. .......... v 85
Absorption Cells, .. .oveuee sacsaly 22D
Absorption Globe, ,..ccveveriaess 120
Acoustic Bellows. . ..coeevevinns. 46
AAhesion DIBE, ..oy ivene siesvion 2
A PURIRE. o o i sas s vy snnaih g 80, 31
Alr-Gun Jet. o innsaase SR 89 |
3, £ E N~ R < a7 |
Bhwer ... ooosiah s a8
SYTIZE, o vvvneronnnanssnns G4
Air Thermometer .. ... ........ 00
ATOTERTI & e maord i s Wk slAmn 86 |
Ampere's Frame. ... .oooaeuevan T95
B o b e e 511
Analytical Balances,............ 145
ANninorphosCope. . oo\ vveuuenns 110 !
Anatomical Models, Auzoux’ .....138-143
Bock-bteger's. .. ...occviinea 144 |
BAOLCRUEROB0S L simese o ans 130
Aphlogstie Lamp: oocivedansiaies o4 |
APPle-Curber .o envmiy- i, 38 !
Arngo’s Induction Apparatus . ... g9 .
Archimedes' Prineciple.....cicea, 21
Pump ... 26
Arragonite, Plateof ............ 127 |
Arsenical Test Apparatus........ 147
Astatic Needle.. .. .......cc00ia T4
Atomzing Tabes. .. ..uviwmeins 147
Atwood’s Machine. .............. 16
August's Psychrometer. ......... T2
Aurora Tube.....covc0vvecanne, B8O |
Anzonx' Madselai. oo corensivais 138-143
Babbage and Herschel's Induction
Apparabu o o mninae seaioa 09
Babimet's Compensuting Prism., .. 127
Bacchus Ilustration. .. .., ....... 50
Balanot. - oonme vnesmaiovasss : 2
Analytical, .. ...ce0iiaiisivas 145
Specific Gravity. . . cove... ...1 23, 146
Coulomb’s Torsion, . ....... 4
Eiclmlscﬂl‘s.,..........,.... 21
Balliand Bifig . .veun ors snssnmns - ]
Ball on Handle oeuimieiessnsi B4
Ball PREAEIOR. . o evwvnmrinerscnsn 39
Balloon and Car i v voaviony 20
Barlars Ml veoecaws o vmmnec 2&‘1
Bar Magnet........... S saaaas 93

PAGE
Barometer in Vacuo............ : 80
Barometer Gauge.....ooveeee.ss 81

REanaard. . oo vasivinniaini 29
Tube . S b Avale e e 29
i VACHO, .o svresnnennns 50
Barometric Manometer,......... 31
'Battery Cells. .oovvvvreinrrnensen 106
Batterier, Electrical............. 83

I. Galvanic..... % ..... .. 86, 87, 88, 89
Beaker Glasses, . ........o0vveen. 147

| Beclard's Endosmeter............ 4

' Becquerel's Appa.ratus ........... 116

| Bell Engine........... SR 105

'Bell Glasses. .o e erensinersanes 52
Bell for Vacuum. . . .........-... 80, 46

Blectrical .. oo iacvinsnas vra 80
Bellows, Acoustic. . . .coccvveana. 46
Bertsch Llectrical Machine. ... ... 8
Berzeling Lamp....coovieeaessns 54
Binding Screws,.iicevisiinncon 106

| Biot’s Hemispheres . ......cvvee.. 70
' Black Glass, Plate of............ 129

| . Bladder Glass. e, 33
Block of W om:l mmghted ....... . 37
- Blowpipes, Mouth. . e enveeennnn. 148

| Oxy-Hydcogen. . ....oovnann. 147
Bocksteger's Models, ....o....... 144
Bohnenberger's Apparatus... .. ... 11

. Electroscope. . .. ...... s 87
Bolt Head. . ..oovvnevrnieonsnans 85-148
Battle Imp, o onn i vivs s 20
Bottle of O . sviis svimmsasnsens 41
Boutigny’s Apparatus. ........... 68
Boxwood Moulds . G5
Bradley's ﬁppara,tuq "for Electric

Measnrement, . .. v.osvencssaas 90
Brass Ball. . ... iiiiiienenas. 84

Ohair, ol e i s 86
Brewster's Disk. . Cew e 113
British Association’s ‘Unib. . o 90
Browning's Electrical Light Ruru-

T¥13 e 1 O s e s 93
Bukihle RBe s e era womses 147
Bucket, Bleetrical . . ... ccuv.... 80
Bundle of Glass Plates........... 125
Bunsen's Burners, ...,...c0ven.. b4

Blast Biamnp. o vcis s wiisis 84
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154 INDEX.

; PAGE PAGE
Burettes, MABTE vl v a 149 | Cork Globe,, . v vvevvivvninnnnnns 33
}{_urning Mirrﬂr' Cersesan s e enas 61 '[..'U'-l'll'i]lllllh 8 rrﬂl"-.lﬂll Hnlmu L R L T'l‘
Bursting Hqumes __________ ok an L}t.l GEOMBIEY . & vs s i s or e I
Calcium Light Apparatus........ 107 | Couplings, Serew......c.ocvavs 41
OCalo 8par; . . svisicivesicivs 124, 126, 127 | Crucibles,........ o S T O 148
Camera Boxes............ 'w'-*-, -'i 0 R 148
Candle Bombs . o uveeeessaessons 69 | Culinary U 1 SO G0
Capillary Plates . ccc.cvivianeons S| Cupping Glass. . ... ... .......0. 98
L 3 e J | Curve of Swiltest Descent. .. ..., 15
Carbonic Acid rippurmtua i 147 | Cryophorus, . . .. e e s eeee s .{i;"j
Carbons for Battery .. e 2OE IBNBEN0LC s s 30
Curd-Board Rule. . o . v uviviinis 1 POeystndn, Madalg ol . vovoecen nn 3
Cast-Iron Bottles, .. ..vvuenrrnns iy for] Polariseope. nuien e 120,127
et hotoBber s vsciteviania v " 1 {'Balton’s ADPDAarabus, . oo wwn s G7
Cat's Skin. . ... ..... e renenaen 70 | Dancing Images. . . .....oocouv... 81
Centre of Gravity. ... cove i 15 | Du.uml‘h Hyprometer ......covemn T2
Centrifugal Forces, Apparatus to Davy's § Safet ty Lamp, . .o.on ..., G4
nstrate. = s e SR 8, 9 Ducum]m:-;ing Water Apparatus. . . 04
Centrifugal Railroad....coovon.. 10| | Tank, for projection, . . ... ... (04
Chime, Electrical.,,...cevc0eiess 80 | Deflagrating 'H{muu .............. 148
Chladni Apparatus. .... PR ' 46 | De La Rive's Ring o A 06
Plates.. . ... +onsmenesssesss 44 | Demonstration ln MBBE; s e 112
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