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NOTLO E.

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 inducementsto intending purchasers,

In ordering Instruments and materials from this Catalogue, it is merely necessary

tostate the edition and the numbers of the articles, AU former editions are superseded
by this one. '

All Instruments and materials sold by us are warranted perfect for the purposes
intended ; and if not found so upon receipt, should be returned and exchanged for

others. 5

TERMS CASH.

Che 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 sbiould accompany the order; but where it does not,
(either from want of confidence or other cause,) the goods will be forwarded by
express, with bill, C. O. D. (collect on delivery), provided a remittance equal to one-third
the total amount of the order is sent with it,

No order for a less amount than Five Dollars will be sent C. O. 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 e:presu'
with safety, the sender prepaying the express charges.

Goods ordered to be sent by mail must be prepaid, and the return postage or freight

tneluded in the remittance.
Packing-boxes will be charged for at reasonable prices, and all goods will Ine[

packed with the utmost care; but no responstbility will be assumed by vs, for breakage |
or other damaye, after a package leaves our premises, except upon special contract.

' |

IMPORTING INSTRUMENTS FREE OF DUTY.

By authority of Act of Congress, June 22, 1874, all Colleges, Schools, Literary,

Scientific, or Religious Soéieties of the United States, are permitted to import, fre¢

of duty, Books, Charts, Engravings, and Instruments to be used in connection with

. the educationai exercises of the institution for which they are ordered. ‘
f We shall be pleased to receive orders for instruments to be imported under this
| Act, and on application we will give estimates and instructions for proposed nrderf'
to be thus imported from any foreign country. The present duty on books and en

‘ gravings is twenty-five per cent ad valorem, and on instruments forty per cent,
i
|
|
l

JAMES W. QUEEN & CO.|
PHILADELPHIA, 1884, !
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Please let friends interested in Sclence see this Catalogue

NOTICEL

TrE optical instrument business, of which this catalogue is an exponent, was
ectablished twenty-four years ago by Mr. James W. Queen, of this city, who had
been previously connected for more than a quarter of a century with the oldess
optical firm in the United States.

Though small and unpretending as his store and business were at the outset, M,
Queen’s thorongh knowledge of the business, together with a full appreciation of the
wants of those engaged in scientific research, soon convinced the community that his
was an institution of great value; and from this small beginning rapidly grew the
largest and most comprehensive establishment of the kind, not only in the United
Btates, but in the world.

The character and uses of scientific instruments are so varied and the stock so
large as to require, in our establishment, their division into special departments,
each of which is under the oversight of a person competent, both by his knowledge
and business ability, to keep the instruments of his department up to the highest
standard,

Our spectacle department has its competent manager and corps of assistants; and
the reputation the house now enjoys is a national one for perfection of its spectacles
and eye-glasses, and precision of adaptation to the form of the face and defects of
the sight.

Our microscope department will be found, by those desiring microscopes and
accessory articles, to be more complete than any other establishment in the United
Btates, both in character and variety of our stock and the ability of its management.

Our optical cataldgue contains a very exhaustive list of spectacles, eye-glasses,
lenses, apparatus for illustrating the laws and principles of opties, polariscopes,
telescopes, field-glasses, microscopes, ete. 188 pages.

Our mathematical instrument department also has its separate management and
corps of assistants. The catalogue of 162 pages, representing that branch, is quite a
complete manual of the instruments and their use.

Our magic lantern department comprises every form of magic lantern, from the
most insignificant toy to the most complete scientific instrument, with accessories for
lecture illustrations. The catalogue of 150 pages, besides describing the various
instruments, contains a fall list of photographic transparencies and colored pictures
of scenery, statuary, celebrated paintings and engravings, scientific illustrations and
diagrams.

Our philgss
the la .

con'aLge wratus.
It f& our intention to make an\\ sell none but perfect instruments in cach of the
epagdt mNO;Vo @1 ndto supply to our customers the article or articles
ord N\ or that will De DESY suiteff for the purposes wished to be accomplished.

{/BRARY JAMES W. QUEEN & CO,
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PREFACE TO THE TWENTY-EIGHTH EDITION.

We extend a cordial invitation to all Professors of Physical and Chemical
Seience, Teachers and Seientifie persons to visit our cstablishment during
their summer vacation, or whenever passing through Philadelphia. We
have in stock the largest collection of any house in America of really fine
apparatus, of the latest and most approved designs. We shall be pre-
pared to allow a close inspection of our varied stock; and shall be glad to
show the Celebrated Crookes’ Radiant Malter Tubes, Cuailletet’s Apparatus,
ete., ete., in operation.

We have ample facilities for the manufacture of special Secientifie:
Apparatus, for original investigation. Our large stock enables us to
furnish goods promptly in most cases.

See the Recommendations of the eminent Seientists.

We wish to enlist the support of Scientists and Teachers in our *

en--
deavor to furnish high-grade apparatus at a reasonable price.” We are:
enlarging our stock, also our manufacturing facilitics.

To those institutions which desire to import any special apparatus,
Chemical or Physical, we would call attenticn to our wvery low rates of
tmportation.  Our special facilities and large importations enable us to
import apparatus cheaper than a college can. We import at the cata”
logue prices of foreign manufacturers, and give our customers the benefit of
the careful packing, prompt attention, etc., which we enjoy through our
various European Agents. We can refer to many of our large institu-

tions who now regularly give us their orders ia this way.
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JAMES W. QUEEN & CO., PHILADEPHIA.

CoLuMBIAN UNIVERSITY, Washingtpn, D. C., Feb. 2jth, 1851,

I take pleasure in stating that for the several institutions in which I lecture o=
Chemistry and Physics, I have for seven or eight years procured apparatus solely
from JAs. W. QuEeN & Co., of Philadelphia. I have used E‘E'VE‘I'II.& of their Air-
yumps, with all their accessories, also various kinds of electrical apparatus, such as
1’late Machines, Induction Coils, Batteries of all kinds, Plunge mull otherwise, and
all apparatus used in Dynamic Electricity. I have used their Lanterns with Oxy-
Hydrogen Lamps with the usual accompanying apparatus for experiments with
spectroscopes, eic., ete. In fact, for general p wysical projection, I have found their
glass and metal apparatus, used in illustrating Chemistry and Physies, in all cases of
the first quality, and just what they claim for them. I therefore most heartily re-
commend the old-established house, to all persons wishing to procure good apparatus,

Most respectfully,
E. T. ¥ristog, Prof. of Chemistry and Physics.

RocHESTER, MINN., 4th mo, 20th, 1881,

JavmEs W. QUEEN & Coi—Gentlemen :—At six or eight different times, 1 have or-
dered goods of you, both while at La Crosse, Wisconsin, and here; they have always
been more shan satisfactory ; the goods have always been of excellent quality, quite
up-to representation. The Air-Pump, with accessory apparatus, ordered not long
since, proved of more practical value than one purchased several years ago at more
than twice the cost.

Yours truly,
H. O. Durkkg, Office Supt. Public Schools.

The manager of our Philcsophical and Chemical department, has recently returned
from an extensive tour of Europe, and we take this means of announcing that we
have now on hand a large and varied stock of fine Chemical and Physical Apparatus,
which we sell at moderate prices, and further, that we have made special arrange-
ments for the manufacture and sale of several new forms of apparatus, illustrating
th latest seientific discoveries, prominent among which are the celebrated “Radiant
Matter Tubes,” of Professor Crookes, which illustrate his marvelous discoveries so
beautifully. (Send for his lecture, as delivered before the British A ssociation for
the Advancement of Science. Price, 25 cents). We have on hand a fine collection
of Royal Berlin, Meissen and German Porcelain Ware, French, German and Bohe-
mian Glass Apparatus, Agate Mortars, Beaufay Crucibles, Hessian Crucibles, New
Wood and Iron Chemical supports, Filtering Paper of all kinds Analytical Balances,
very low prices. We also furnish Pure Chemicals, Choice Reagents, C. P. Acids and
Salts. Platinum Ware of all kinds, Crucibles, Capsules, Tongs, Foil Wire, ete., ete.

We have just received the wonderful Aladdin’s kump, made with Balmaine’s Patent
Luminous Paint, Charts of the Diffraction Spectrum, very fine. We have the largest
s vk of Geissler Tubes in America, from 6 in. to 60 in., exquisitely beautiful in design.
New Spectroscope for students’ use, very cheap; Rukmkorff Coils, tmproved construc-
tion, great variety in stock. New Dipping Battery, very popular; Spectrum Tubes in
great variety at reduced prices; New and Improved Polariscope, with a fine collection
of sections of crystals, Cale Spar Rhombs, beautifully polished, and_cut perpendicular
to the axis. Cailletet's apparatus for the liquefaction of gases, New and Improved
Ifoltz Machines, Edison’s Phonograph, $10. " We are constantly receiving additions.

Having the largest and best assorted stock of scientific apparatus, both of foreign
and domestic manufacture, in the United States, comprising a varied and extensive
collection of Mathematical, Optical, Philosophical and Chemical Apparatys, amd
Chemicals, we are enabled to offer unequaled facilities and inducements to intending
yurzhasers.

: We furnish Fletcher’s Gias Furnaces and accessory apparatus, We are Sole Agents
in Philadelphia for Judson’s New Sectional Assay Furnaces, and can supply Assaying
Apparatus of all kinds.

We keep in stock, and import to order, Standard Resistance Coils, etc., etc., from

Elliott and other makers. Browning's Spectroscopes, Auzoux's Anatomical Models,

Koenig's Acoustic Apparatus, ctc., ete.



(CATALOGUE OF PHYSICATL INSTRUMENTS.

CHAPTER L

INSTRUMENTS JILLUSTRATING THE ESSENTIAL RELATIONS OF

MATTER AND FORCE.

SECTION 1.—ON MEASUREMENT.

4005 4005}

No.

4000, Metre and Yard. Rod of wood with metal tips, having the metre
and the yard with their subdivisions on adjacent sides.................

1001. Steel Tape. Six feet in length, divided on one side into feet and
inches, on the other into millimetres..................cooiiiin —

4002. Card-Board Rule. Half a metre in length, accurately divided to
millimetres on one edge, and inches and subdivisions on the other.

1003. Model of Vernier. Straight form, of white-wood, one metre in

length.. ...cocociiiiiiiiiiniineiinniiinieissiaiinniiisaisimiaisive i
1004. Model of Vernier. Of white-wood, arc of circle, one metre in
RO e ok s i TR R G AN SN S SV R —

4005. Spherometer, with 3 millimetre, micrometer screw, reading to 455
of a millimetre. The triangle formed by the three feet inscribes a
circle of five centimetres diameter..... coovcvisnee sssssncrenienes DL I

40051. Spherometer, same as No. 4005, but with a circle ten centimetres
L T D e L T T T T Ay TR L Ete) & 0% | A

Larger and finer Spherometers made to order.
4006. Cathetometer. To measure small differences of level in liquids, at

a distance from the observed column. German form..................

_'4008. Leroy's Dynamometer, or Spring Balance. 12 inches long,
for measw cinent of weights up to twenty-five pounds..................

4009, Spring Balance, with dial. For measurement of weights up to
EWENLY POUDS Lo e

4010, Regnier's Dynamometer. Tor measurement of powerful forces

or WetghLs.cvusavmsmvnna e O ——

40°0. Metric Chart, cloth varnished, mounted upon roller, and finished

S0 OO e e T S R R N O

4021, Metre, fourfold, with hinges.............ccoviiiiiiiiiiiinin,

PRICE

»1l 7o

3 00

6 00

S 00

22 50

27 50

5 00
10 00

€0 00
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) JAMES W. QUEEN & CO., PHILADELPIIIA, PA.
1008, 4009, 4010.
FRICE
4022. School Metre, four faces, showing metre, decimetre, centimetre
and BETDEEEERe. cu iR A T e AR AR R 60
4023. Litre Block. Dissected and graduated litre block, of polished
mahogany, one decimetre cube, weight one kllﬂgrummt,, separable
into one gramme, ten grammes, one hundred, or in litre, deciltre,
centiletre and millilitre blocks, graduated in mllluuelns, each
picce adjusted to specific gravity of water.................. $2 50
4024. Litre Case of Copper, graduated.............coooiiiiiiiiiiiiaiiinnn. 2 00&3 00
4025, Double Litre to Centilitre, of polished copper, eight pieces:........... 2 40
4026. Decalitre to Decilitre. Market form, of wood, seven picces...... 1 50
4027, Brass Weights, kilogramme to gramme, thirteen pieces............... 4 50
4028 Fairbanks' Balance, capacity, gramme to two kilogrammes......... 4 50
4028!1. School Scales, sensitive to two grammes, and weighing two
ST T T L S 1 60
We are prepared to furaish the varions Metric Weights and Measures, as supplied

by the Tieustees of the American Metric Bureau.,

SECTION II.—MOLECULAR FORCES.

&=
=
=)
S
% e T .______;_,.."'
4015. 4030, 4031.
4020. Prince Rupert’s Diops. Per DOZED. . o cuvvnnsomsvsnsnssonseeaess
400, Pair of Cohesion Plates. Of Glass, three inches in diameter . .....
40631, IPair of Cohesion Plates. Of brass, three inches in diameter. .......
4052, Pair of Cohesion Hemispheres. Of lead, one and a quarter inches in
AERATRGERY <. i SR e S A SRR e T TR e
40:3. Adhesion Disc. Of glass, three inches in dmmet{*r supported by a silk

Cord-ab Bhe COIEIE < 5 i v d e s S R e

g T A
|| LI il il flT ‘
i ’ | |‘ '

I ! 'I' '|| | / )

4034.

e e R . i B R L R L i S o Ll



e —

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 fmme, with, water-pan
abtached ; (ocouoii s RS T e R e
4036, Capillary Tubes. Set of six, muunted in a glﬂaa cell, with brﬂ.ﬂs
clamps, for the projection of the phenomenon upon a screen. .. ...
40:17. Capillary Plates. A pair, four inches square, of thick, polished plate-
rlass, with brass clamps and a Water-cell.ovas oo vvn oo os ;

40’8, Capillary Plates. A pair, four inches square, of thick, polished plu.te-
glass, with brass clamps and metal pan, arranged for projection., ..

3

PRICE
$1 25

2 00
4 00
3 L0

1 00

.--" f/ N \ ! ."f

4039.

40:30). Cohesion Figures. A series of wire forms, or skeletons, representing
the tetrahedron, cube, globe, eylinder, square pyramid, and hexa-
;_:'nll. with .ﬂmppmtq an l a gallon vessel of glass, to be filled with Pla-

4010, Genmn nca] Porma. ﬂ!pl wite spheroid, llli}l'ﬂft‘ spheroid, sphere, hemi-
sphere, triangular prism, hexagonal prisin, cylinder, pyr ramid and
frustum, cone and frustum, cube 8, 1:.11..111(:*1u111;md &ec., made of
white-wood, and neatly finished. ................ G R R

4041. Geometrical Forms. Similar to No. 4040, but larger, and made of
DR WO, 5o e 00 0 050 00 0 W w0 S ——

4042, Models of Crystals. Set of twenty-five f{:-rma of plass, cc-nt'unedm
a neat box, about 13 inches by 9. with velvet fitting. The separate
pieces vary from one and a qum'ter 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, eube ; 2, octahedron ; 3, tetrahedron; 4, dodecahedron
0, pentagonal dodecahedron; 6, trapezohedron; 7 and 8, cube with
truncated corners; 4, cube with trunecated edges; 10, right-square
prism with truneated corners; 11, right-square prism with truncated
ederes: 12 and 13, square octahedra; 14, rhombic octahedron; 15
and 16, trunecated rhombic prisms; 17, rhomboidal prism ; 18,
obtuse rhombohedron; 1!, acute rhombohedron; 20, hexagonal
prism; 21, 22, 23, truneated hexagonal prisms ; 24, double hexag-
onal pyramid ; and 25, scalene dodec: thedron, | - R—

401> Dissected Cube, for illustrating the Trinomial Theorem..

4011, Dissected Cone. Illustrating conic sections, viz,, the ¢ n*:_h&, t‘“lp-‘t‘.
parabola-and hyperboli:c . vmnanamnmnnarasnsssamsmasia

4 00

=

12 50
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3 G0
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4 JAMES W. QUEEN & CO., PHILADELPHIA, PA.

4053, 4054,

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

4054. Graham’s Diffusiometer. Consisting of a vase for mercury, a glasstube
with a ball, and narrow neck, closed by a plug of plaster of Paris. .

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 recurved neck, and a metal scale enclosed
in the main tube, serve for the registering apparatus........ D. F.

SECTION IIL.—ON IMPACT.

4000. Inertia Apparatus. Mahogany stand, with spring, card and ball. ...

PRICE

$4 50
3 00

1 00




ON [MPACT, <)

PRICE
4001 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,..... S < e RN S s N $4 50
4062, Collision Balls. Set of five ivory balls, one and a quarter inches in
diameter, mounted with double cords on a mahogany frame, thirty

" = - ‘R R R ].{.} m

inches high. ... .. SARAP YA S SRR e Y e
4008, 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
ntahogany 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. .

4065, Collision Plate. A slab of marble, one foot square, in wooden frame,
and a ball of ivory

=

4 00

b

4056. 4060,

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, of precisely equal masses,

=W




JAMES W. QUEEN & CO., PHILADELPIIIA, PA.

PRICE
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, of exactly ¢qual masses,
5th. 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 ve-
moved cntirely when necessary........... ROV cerrreserea,.. 40 W

40069,

4069. 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 eatch the ball after the rebound.
Ldge of table graduated to show the relation between angles of in-
cidence and reflexion. PRI . 111

4070,

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

PVOLIBENORE TUERIROHBIIIN 5o i oo 3 A R ST R 6 3 00

e
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D e A




INSTRUMENTS ILLUSTRATING ROTARY OR TANGFNTIAL FORCES. 7
PRICE

4071. Resultant Table. A table of mahogany, eightecn inches square, with
spring pistols and ball. . ... . ...oviiiiiiiineian.s cerieieinn.-. $10 00

4072, Resultant Table. Same as preceding, but with an arrangement for
drawing the pistols with any proportionate force, and for discharg- %0 64

ing them simultaneously ........... S e tessanans

SECTION IV.

INSTRUMENTS ILLUSTRATING ROTARY OR TANGENTIAL FORCES.

QBT i

il 1I Sl \LI?I[N AT ARG ll“"lﬂ!ﬂltl.ll_l iﬂll

—eT e = J’-{-{—l 1—_;—*_2,}_{"7—#-1 I’

4070.

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

4076. Whirling Machine. Tuhle 1.:4 1111:]1(:5 hlgh 'ny 17 inches wide.
Eight illustrations, Consisting of double hoop of spring brass; a
globe, oblate spheroid, pmh‘m spheroid, and double cone of wood ;
a ring and a chain of brass, and a glass vessel containing mc,rcury
and a colored fluid. .. .. e R S R e e T 11 00

4077. Prismatic Cylinder. Of wood, four inches in diameter and covered
with paper of the seven primary colors. To be attached to whirling
machine No. 4076...... ke R SRR R R R D e 2 00

3 00
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4078

¢078. Whirling Table. A strong base of mahogany, three and a half feet
long. with iron driving-wheel, metallic spindles, accurately 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 is stretched a wire, two
equal balls connected by a tube, and two unequal ones oon-
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. 4070. $40 00
Or finally, any of the following apparatus for rotation :

FPHICE

hl

4079, 4080 and 4081. i

4079. Model of Steam Grovernor, to be attached to No. 4078 ............ soy §

4080. Frame with Inclined Glass Tubes. For liquids of different densities, 9
to be attached to No. 4078, ........... Cee e R T T 7 39

4081. Inertia Table. With heavy wooden ball attached to the centre by a ;

cord. To be attached to No. 4078...........c0ueen . 4 00 |




INSTRUMENTS ILLUSTRATING ROTARY OR TANGENTIAL FORCES.

4082. QGlobe of Glass, with Cork. To show air-bubble at centre by attach-
ing to No. 2078, . cvovvrsnesesrosnssesssnssassonssasiiassivassos
4083. Heavy Fly-Wheel of Iron. With serew atbachments above and below,
for attaching it to No. 4078, and for atéaching various mstruments
to it, when steadiness and uniformity of rotation is necessary.....

S
S el

H‘H"'\-. =

4084,

4084, Instrument for Determining the Laws of Centrifugal Force. To
be attached to No. 4075. . ... R T R ——

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.. .. .coeviereninrorersns von,

23 00

7 00

TR
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10 JAMES W. QUEEN & CO., PHILADELPHIA, PA.

4087.
PFRICE
4086. Centrifugal Railroad. Of neatly japanned tin, three feet in length,
withaball,,,..oocvececnieassn R R A R e $3 50
4087. Centrifugal Railroad. Four feet long, of neatly japanned tin, on a
wooden base with leveling screws and glass ball. . ........o0000nee 8 00

4088. 4039 and 4090.

4088. Gryroscope Top. Wheel, 2§ inches in diameter..................... 2 50
4089, Gryroscope. With three-inch wheel, of brass, with lever and balance-
weight, supported on an upright pointed post of gheel. v wiwas GO
4090, Gyroscope. Similar to No. 4080, but with brass wheel four inches in
AIAmBLer..c i vo v sraanaaniEEE S Eae e e S e s 00

E——

- T e——




INSTRUMENTS ILLUSTRATING ROTARY OR TANGENTIAL FORCES.

4001. 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 on a
strong steel upright and pointed post, fastened to a heavy base of
polished MalioRBOP. . v s vin S a s e e e

i 1 vertical
4002. Bohnenberger's Apparatus. All of brass, except axis anc
support, which are of steel. Wheel four inches in diameter.... ...

3. | i illar and sup-
4003. Hardy's Inverting Giyroscope. Base of mahogany, pil B
pm‘ﬂng arm of iron, neatly japanned, wheels of brass, four inches

in dinmeter, with set of rubber cords. ...........

4095.

4095, Plateau’s Apparatus. Forshowing the effects of rotation when the i--
fluence of terrestrial gravitation is removed. A glass tank, with

vertical axle, crank, and dise........0vuune- RTINS /)

11

FRICE

16 00

25 00
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CHAPTER IIL \

INSTRUMENTS ILLUSTRATING THE PRINCIPLES OF MACHINERY.

4101,

4100. Paralldlogram of Florces. A light, graduated hinged frame, without = PRICE
weights or pulleys, but with cord extensions. .................... $o 00

4101. Parallelogram of Forces. Very accurately and delicately made. Con-
risting of a very light, gradifated frame with hinged joint; a pair of
pulleys with bearings as perfect as possible, with set of weights,
twelve in number, and eaeh weighing two ounces. The whole sup-
ported upon two brass posts, eighteen and twelve inches in respec
tive height, onbumt)fpuhshedmahuguny ..... R R .

o i




INSTRUMENTS ILLUSTRATING THE PRINCIPLES OF MACHINERY.

4103. Illustration of Pulleys. Polished base of mahogany, from which rises
a post of the same material, 20 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.

18t System., Fixed pulley, power and weight equal.

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

3d. One fixed and three movable pulleys, power and weight,
1:2,1:4,0or1:8,

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

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

6th, Wheel and axle, three radii, in proportion of 1, 2 and 4.

SBet of weights from two to thirty-two ounces; smaller of brass,
Iatger of HOR. . v vownosns TS WA

4104.

4104. Tllustration of Pulleys. TPolished mahogany frame, thirty inches long
by thirty-six inches high; pulley-wheels of brass, two inches in
diameter, mounted with strong silk cord. Each 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. Fixed pulley, power and weight equal,

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

1: 2,
3d 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.

6th gystem. One fixed block with four pulleys of same size, and
one movable of same kind, power and weight, 1: 8.

13

PRICR

$30 00
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PRICE
6th system. Wheel and axle, three radii in proportion of 1, 2,
and 4,
Tth system, Capstan, cord attached to 1st system of pulleys.
8et of brass weights from one ounce to thirty-two ounces.. ....... $45 00
4106, 4107.
4105, Simple Lever, with Flulcrum. ............. ... ... iiiiaiiiinnns 1 00
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, . . .. 1 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 fulcrum............ 7 00

IR M = T TIOR3

G
- e I_l?
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4108. Apparaius for demonstrating the composition of parallel forces........ .

4111 and 4112, 4113 and 4114
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GRAVITATION, 15

¥

PRICE f:

4109. Compound Levers. Base, pillar, and levers of mahogany. ........ . $375 i
4110. Compound Levers. Base and posts of mahogany, beams of brass,

weights of brass and iron, from two ounces to a pound. . . .., ——— 9 00 |

4111, Inclined Plane with Oar. Plane fourteen inches long, 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 ; weighus
one, two, four and eight ounces

4112. Inclined Plane with Car. Base and frame of polished mahogany; plane
twenty inches long, of plate-glass; pulleys and weights, from one
t0 Cight ouneeR, OF DEARE . < v vaimvemramee e mee s slve waivaesey 12

4113. Wedge of Cherry. Eight inches long, in two parts, hinged ........ 1

4114. Wedge of Mahogany. Twelve inches long, in two parts, hinged.. .. 9 I

4115. Screw. Six inches long, in frame of cherry 2

4

4116. Screw, Ten inches long, in frame of finely polished mahogany

.....

CHAPTER 11I.
GRAVITATION. je=

SECTION 1.—INSTRUMENTE FOR DETERMINING TIHE FORCE OF GRAVITY.

{124, Swiftest Descent Apparatus, Consisting of a mahogany frame, four
feet on base, carrying three inclined planes; one a straight plane,
one a circular, and one a cycloidal, with arrangement for starting
three balls at the same instant, and a box to catch them at the end
O thel® poweEs. o wnms s nsmsss A R R R T PR .. 18 00

¢124}. Apparatus for demonstrating the parabolic curves of falling liquids,
and for verifying the laws of the motion of projectiles............. 20 CO
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16 JAMES W. QUEEN & CO., PHILADELPHIA, PA,

4124} i?l'l.l:l'l'.

4125. 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; and two other pendulums,
with solid balls, one one-fourth, the other one-ninth the length of
the seconds’ pendulum...... .... A A R A R R U AR R R

4126. Seconds’ Pendulum, with Clock Escapement. Mounted on mahog-
any base and stand. Pendulum with dead beat..................

4128. 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-
BUOMIR - v s s B RS a AA A R MEUTE  TARI HOA SR R SRR S R

4129. Atwood’s Machine. Same as No. 4127, but with an electro-magnetic
connection, to release the weight at the proper instant, and ring

the Bell . .- sce, Gissmivisiie e e s s Ra R VR R e e
4130. Set of friction wheels and glass cover for either of the Atwood
Machines. ....... e R T R B R SRR e S

8 00

15

0)

85 00

100 00

&

00
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4126.

4127 and 4130,

INSTRUMENTS FOR DETERMINING THE FORCE OF GRAVITY.
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SECTION II.—CENTRE OF GRAVITY, o EQUILIBRIUM OF SOLIDS

5:_:]'

54

=1 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
4 on them; loaded wheel, with holes for suspension at centre of

figure and centre of gravity; double cone, on inclined plane;
fizure of horse or man, balanced; two balls, connected by arod
pierced at the centre of gravity of the pair, and a handle for sus-

i PeRBION - e aies e v sesehes e soeihane sei s se et ses e s e
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4144, ' 4145,

4142. Mechanical Paradox. A double cone and frame of mahogany..... ,

wl 125
) 4143, Leaning Tower. With two centres of gravity..................... 2 00
! 4144. A Blondin. Balanced on one foot, on neat mahogany stand....... ; 3 00

75

4145, The Waltzers. A pair of figures, attached to a convex lens, .........
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EQUILIBRIUM OF LIQUIDS AND SPECIFIC GRAVITY. 19

A n',ﬁ, il
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4146, 4147
FRBICE
4146, Equilibrium Fligures. Two cones of cherry, each four inches high,, $1 50
4147. Chinese Tumblers. Stairs 10 inches long at base. . ......, e 3 00
4148, Chinese Tumblers. Stairs 12 inches long ....... L S
4149, Chinese Tumblers. Stairs 14 incheslong........ A T ceaens

SECTION III.—EQUILIBRIUM OF LIQUIDS AND SPECIFIC GRAVITY,

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

end, and a brass plate with cord attached, without frame or water- G
PR e R R R AR TSR R SR AR S ;

4161, Upward Pressure Apparatus. Same as No. 4160, but with a.ga.]lnn ves-
sel of glass, and astrong frame to support the tube, as shown in the

A ——— —— 5 00
4162, Apparatus to Demonstrata the Equality of Presuura in all Dir&n—
tions., GinTshanTasins 120D
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JAMES W. QUEEN & CO., PHILADELFPHIA.

GUFEMECO PHILA.

4163

PRICR
4163. Equilibrium Tubes. Set of six forms, six inches high, mounted in a .
base of tin neatly japanned. .. .....ooeeeeaaiiiiiiiiiaaiaeneenes $3 75
4164. Equilibrium Tubes. Set of six forms six inches high, in brass sockets,
screwing into fittings in a connecting tube of brass, on a mahogany
4165. Equilibrium Tubes for different liquids. Pair of glass tubes, cemented
into iron fittings which are connected by a small iron tube; mounted
on a neat mahogany frame, with graduated scale on each arm...... 8 50
4166. 4167
4166. Equilibrium Vases. A set of six forms, ten inches high, of glass, in
brass sockets, with brass connecting tube, mounted on heavy iron base 12 00
4167. Balloon and Qar. With jar fifteen inches high...............c.000 3 00
4168. Balloon and Car. Without jar of No. 4167, ..........ccviviieniinnn 2 00
4169. Bottle imp. With bottle. ........cooivviniiiiiieiiiiiiiine e 150
4170. Bottle imp. Small bottle.cciciriiniiseraraiiiiiiiiiiiiiiiniinenns 5

e T T N TR £ T
= e T S e N I T L -




4173.
4174.
4180.
4181.
4184,
41835.

4186,
4187.

EQUILIBRIUM OF LIQITIDS AND SPECIFIC GRAVITY.

4172, 4173. 4184-85

. Archimedes Principle. A brass bucket, with a solid pmce of brass fit-

ting it accurately within, and a glass tumbler. .

Nicholson'’s Balance. Of brass, with glass Wﬂ.ter-]ar .............. ;
Nicholson's Balance. Of brass, without water-jar...... A
One Thousand Grain Bottle. With perforated glass stopper and brass

counterpoise, InnNeat tiN CABL. . ......ccvesirscsenesrccissnsssnsss

One Thousand Grain Bottle. With mark on the neck, and brass
counterpoise, but no stopper, packed in neat tin case.............

Hydrometer. For liquids lighter than water, from sp. gr. 1,000 to
SOt 1B BODAFOABE. ... ok e Ch s raes

Hydrometer. For liquids heavier than water, from sp. gr. 1,000 tru
1.888. In Paper Case....uiasaivvssvas s SR R

Hydrometer Jar. Plain, 15 inches high...... A S A R R

Hydrometer Jar. With lip, 15 inches high......ccoiieeicsesrnnenns

4180.

FRICE

$3 25
5 50
a0

4
3

00

0

0

00
65
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Frica
4191. Queen's New B8pecific Gravity Balance. Improved brass
beam 16 inches long, beam and pans both swing on delicate knife
edges, mounted on neat elevating stand. This instrument is very
delicate, turning with one-fourth of a grain, and yet bearing a good

load. Price, without weights .....covviiiiiiiniiiiicnnnen $15 00

We can furnish the French or English weights as desired.

4195 4193.

4192. 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. .. ........ verereassa- 15 00

4193. Hydrostatic Bellows. Bellows with mahogany top and base, leathe
sides, lined with rubber. Top 12 inches square. Brass and glass
tubes, to contain the pressure column,.......... . SIS -

4195, Hydraulic Press. Iducational model, of brass, mountea on cast
iron base, with cistern ; large barrel, four inches in diameter........ 40 00
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INSTRUMENTS EXEMPLIFYING THE PRINCIPLES OF EQUILIBRIUM. 23

AT L -:'1;:!.;.;;1:.11 u- Wil

4196,
PRICE
4196. Hydraulic Press. Working model. Same as No. 4195, but with posts
of strong brass, top of frame and piston of wrought iron. All
mounted on strong mahogany frame . .........vvieiinnreannnnnn S60 00

SECTION IV.—INSTRUMENTS EXEMPLIFYING THE PRINCIPLES
OF EQUILIBRIUM,

4200. Hero's Fountain, Cistern and vase of tin, tubes of brass. Thirty inches

. RN M —— 10 00
4201. Hero's Fountain, Cisterns and vase of gla.sa, and mountings of brass,
finely finished. Thirty incheshigh .......ccviciviivennnsvrnnesss 22 00

'.-—'-""_'r'“hr_ -
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v Y

4203. 4204 and 4205. 4206 and 4207. 4208.

PRICE
4202. Diving Bell. Glass model, six inches in diameter, with sinking weights
of lead, and three feet of rubber hose..........cociviiianiennnn. $4 00

4203. Diving Bell. Glass model, six inches in diameter, with sinking weights
of japanned iron, brass cap and stop-cock, with three feet of rubber

BOBB . o o iioiiisn vibaiesisueis sis Faivie o e aiia sa e & SIS ST SN SN S e 6 00
4204. Plain Siphon. Of glass tube ; long arm, twenty inches in length. ... 40 §
4205. Plain Siphon. Of brass tube, half inch in diameter : long arm, twenty

IOROE 4 oo oas e s o e e e S S R R ST S R W e @ e e e 8 100
4206. Siphon with Suction Tube, Of glass; long arm, twenty inches...... 75 |
4207. Siphon with Suction Tube. Of brass ; long arm, fifteen inches. ..... . 200
4208. Wirtemberg Siphon, Of glass tube, five-eighths of an inch diameter, '

arms each twenty inches long........ccevvn.s wmes SRS B S S R e 75

4209,

4209. Tantalus Cup

1

4210. Mat:ictta’n Vase, Of glass, with rubber corks and glass tubes. .. ... : 3

4211. Mariotte's Vase, Of glass, with brass fittings 6
4212, Intermittent anntai_n, Double basin of neatly japanned tin, inner one
twelve inches in diameter, tubes and reservoir of glass fittings of

| T S R S e Ve s ' 12 56

nnnnnnnnnnnnnnnnnnnnnn
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3 INSTRUMENTS EXEMPLIFYING THF. PRINCIPLES OF EQUILIBRIUM, 25
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4216,

T I T

4215. Magic Funnel. Of tin, neatly japanned..

. 4216. Magic Bottle. Of tin, neatly japanned. A bottle fmm which the ex-
| perimenter may pour four different fluids at will, without refilling. 5 b0

4217. Magic Sieve. Bottle of tin, neatly japanned, with bottom of fine wire

et St :

et e

. 4290, Vessel for Spouting Fluids. Vertical cistern of tin, neatly japanned,
twenty-eight inches high, with five apertures, closed with corks.
Mounted on a neat mahogany base........c.coviienecccrancinns 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
1 both of improved form; tin trough with stop-cock, all mounted on
3 a polished mahogany base........... R R N T T T - 1 ()
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FRICH

4222, Vessel for Spouting F'luids. 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. Jets in 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 cistern and trough with stop-cocks and rubber hose ; all
mounted on a neat, polished mahogany table........ Ty aar $60 00

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

4230. Archimedes Pump. Vessel of japanned tin, with screw of lead pipe,
on & cylinder of wood twelve inches long. ................... T 5 00
£231. Archimedes Pump. Base of mahogany, cistern of heavy tin, neatly
japanned ; screw of glass tube, supported on metal rods fifteen
inches long. Post of brass . ....... - NS I— 12 00
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4232, 4233.

FPHICE

T
e T

1232. Model of Water Wheels. Three feet long ; undershot, overshot, and
breast wheel, on same stand. The overshot serves for breast wheel
by reversing. All made of heavy tin neatly japanned ............ $9 00
4233, Hydraulic Ram. Small model of brass, with glasa chamber and pipe
for throwing a vertical fountain..........cccoviviiiiininn.. 14 00

A

LT

o .-'.',

‘!.#":*" i o

P LN

-
[ e kg o

':‘ﬁr"

L

=T
" B

I“h'l":---_'.
e
s R

v i 1 Ty
%

1 o

o'y P

ok

m,
L
!

& T Y
N - . 1_'

..._._._—_ _.
e
rd
B o P T 4

e

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 riging of the
fluid to be clearly seen. Base of polished mahogany, three and one-
half feeblong. .. .oviiassovos R T MICHGE MO L AR TR |
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_J *ur1CR
2 | $12 00
25 4237. Turbine Wheel. Small working model, with brass finish and ’
o | gearings ; with basin for outflow.......oovriernnini 12 07 E
A -
-\.L: - |
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4238, 4239. 4242,
Ir"_'lr

; 4238, Lifting Pump. Working model, fifteen inches high : all of glass, with a8
;gﬁ‘ t oonioal YRIVER. ovvs s R S e e S e e e 2 00
e 4239. Forcing Pump. Working model, fifteen inches high ; all of glass, with
Wl e s T ——————— - 200
A 4240. Lifting Pump. Working model, barrel of glass, with brass fittings,
o | Valves in the piston, and in the body of the pump, both easily
6l seen. Mounted on a neat mahogany stand, with glass water-jar.
i Whole instrument twenty inches high............ e tereeaeaes 10 00
BE | 4241. Forcing Pump. Working model, barrel of brass, condensing chamber
;' of strong glass, with brass fittings. Exit-tube of rubber, with a brass
il tip. Mounted on a neat mahogany stand, with glass water-jar.
= Whole instrument twenty tches high .. .... T I I T 12 €0
4 4242, Lifting and Forcing Pumps. Nos. 4240 and 4241 on the same stand,

of polished mahogany ; with water-pan of tin, neatly japanned. ... 16 00
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THE BAROMETER AND THE AIR-PUMP.

SECTION VI.—Tne BAROMETER AND THE AIR-PUMP.

4249,

4210). Barometer Tube, Thirty-five inches long..........

4250. Barometer Tube. Of heavy glass, thirty-five inches
long, with glass cup for mercury................

4251. Barometer Tube. Same as No. 4250, but with sup-
porting table and pillar of mahogany, and arm of
brassto hold thetube, .......o v vvevianiann,

4252. Barometer Tube. Of heavy glass, thirty-five inches
long, open at both ends. When used, to have one
end closed with sheet rubber........ e e

4253. Normal or Standard Barometer. The construction
of this instrument is on that prineciple known 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 seale. 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-
gservation by means of the thumb-serew shown at
the base of the firure. The vernier reads to the
000th part of an inch, and is adjusted by a rack and
pinion. A delicate thermometer is 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 showninthe cut................

€254, Standard Smithsonian Barometer Reading
£0) g e O F B IO s e s
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4260.

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, .............

€260. Air-Pumyp. Barrel of brass, seven inches long by one and a quarter
inches in diameter.  Plate of brass, eight inches in diameter; with

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

|il||||l||||||| -|| :' i ||||||I'I||||'|IIIH|II||.:EI' _'.'=.'|"5i| 1 R !

e e CC e e
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4262,

#®€1. 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 gmard-screw, stop-cock, and half- gullﬂn bell-glass recew&r,
No. 4278. Base and pillar of puliahed walnut. Strong iron clamp
to fasten the whole instrument securely to atable...............

(262. Lever Air-Pump. Same as No. 4261, but with the addition of a siphon
et T N S P BN NP S SCE WA 5 o S .

FRICE

215 00

20 00

40 00

45 0V




THE BAROMETER AND THE AIR-PUMP, al

4204.

. Px1c®
(201 Lever Air-Pump. Frame of solil mahogany. finely polished, forty
inches high., Barrel of brass, twelve inches long by four inches in
diameter. Plate of brass, twelve inches indiameter; with guard-

screw, stop-cock, and a two-gallon bell-glass receiver; No. 4280... §175 00
4265, Sprengel’s Air Pump. Improved form. For complete exhaustion,
as in Geissler's and Plucker's tubes, .. ........cc.oiiiiinnrivncnns .

i B

4272, 4273,

4270. Barometric Manometer. An upricht mahogany frame, supporting a
cistern of iron and an open and a closed barometer tuhe. The for-
mer 1s 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 Ly the comparison afforded by the
two barometers, . . ., ORI .

{271, 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 the barometer column to
fall as the exhaustion proceeds. On a neat mahogany stand...... 23 00

T
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PRICE
4272. 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

NNACT & FECBIVEOL, o\ e v e ts et it aesnsssnssnsnnsssssnnanensns $3 00

d 4273. Siphon Gauge. Of glass, six inches long, mounted on a graduated

brass frame, the whole upon a neat stand, and covered air-tight, with

a bell-glass. A pipe at one side permits an attachment to the pump

by means of & Yubber hoBe, . ... iicieiesassinsuisosssnissioeses 4 00
4275. Detached Pump Plate of brass, twelve inches in diameter, mount-

ed on a solid support of cast iron ; with stop-cock and screw con-

nection for rubber hose.......... R R S R R R 15 00

e

BELL-GLASSES,

e ————

s |
! 4276-80. 4281-84. 4285-88. 4280-92. 4293 and 4294,
5 1 4276. Plain pint bell-glass, with ground flange. .........c.cveueniivaan, 0 50
_ 2‘ 1277. Plain quart bell-glass, b O 8 R 0 %5
ol 4978. Plain half-gallon bell-glass, with ground flange................ 100
s oh 4279. Plaia gallon bell-glass, o i —— 1 50
: f 4250, Plain two-gallon bell-glass, L € e, 2025
a1 4281. Open top, quart, plain bell-glass, £ B evwsasseieiag 1 00
il 4282, Open top, half-gallon, plain bell-glass, B sveomaeenyasy 1 25
;_-.;;-.f 4233. Open top, gallon, plain bell-glass, “ ¥ conmersesy 3 0D
Al 4’84, Open top, two-gallon, plain bell-glass, * R et 3 CO
] [ 4285. Swelled, quart bell-glass, * T T —— 1 60
| 4286. Swelled, half-gallon bell-glass, c e e 1 50
{ 4287. Swelled, gallon bell-glass, ‘ € e 2 95
4288. Swelled, two-gallon bell-glass, ¢ L Ny — 3 00
E 4239. Swelled, open top, quart bell-glass, t S R 1 CO
| 4290. Swelled, open top, half-gallon bell-glass, ‘¢ B e 17
| 4291. Swelled, open top, gallon bell-glass,  * T 2 50
I 4292. Swelled, open top, two-gallon bell-glass, ¢ O L E 3 00
I 4293, Plain bell-glass, six inches in diameter and fifteen inches high, with
| ground flange. ............ S AR o S LB AW B AR R 3 00
¥ | 4294. Plain bell-glass, six inches in diameter and thirty-four inches high,
ol with ground flange. . .........ooiiiiiii it e 8 €O
i 4295. Ground-glass cover, four inches in diameter, for any of the open
(| top Boll-plasees v save s e 80
; 4295} Tubulated Receiver. Ome-half gallon ......... ccoooueennennn. 125
i 42054, Tubulated Receiver. Omegallon..........ccioeieveviiinnnnennnnn = (0
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4296. Plain gallon bell-glass, with brass cap and stop-cock........ iemse
4207. Plain gallon bell-glass, with brass sliding rod, hook and ball.........
4208, Hollow Copper Globe. Three inches in diameter, with stop-cock
and scale-beam for suspension under receiver, with box and weights.
Without the receiver... .. R R R R A R SR
4209. Hollow Copper Globe. For weighing air, 7 inches in diameter, with
stop-cock and hook......... VAT I
4300. Cork Globe. Threeinches in diameter, with scale-beam and counter-

4301. Accurate Balance. For weighing air, and for specific gravity pur-
poses. Beam of brass, sixteen and a half inches long, scale pans and
beam both moving on knife-edges, and supporting post permitting a
vertical adjustment........e0enean. e e R S e

5

4312-4316.
4310, Hand Glass........cconunss P SRR T e ‘
4317, Bladder Glass. .. .ov.vcveeransnronssanssstsssstssiarossasiensns
4312, Magdeburg Hemispheres. Of brass, three inches in diameter, on
stand of iron, neatly japanned...............cooooiiiiiia, Sa
4313. Magdeburg Hemispheres, Same as No. 4312, but three and a half
inches in diameter..... T R G R A R s

¢314. Magdeburg Hemispheres, Same as No. 4312, but four inchesin diameter.
4315, Magdeburg Hemispheres. Of cast iron, four inches in diameter, on

iron stand. All neatly japanned.................. R AR
4316. Magdeburg Hemispheres. Same as No. 4315, but five inches in diam-
BOL. v aene e conee sEes sany e e sesssssssanunes

?

16 00

1 00
6 00

7 00
8 €O

5 50
6 50
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4320 and 4321. 4322 and 4323. 4324, 4325.

PRICH

4320. Fountain in Vacuo. Glass bell, twenty inches high, with brass fitting
and stop-cock, on a neatly japanned iron base.................... 5 00

4321 Fountain in Vacuo. Same as No. 4320, but with glass bell, twenty-six
inches high. ..cvcccosetessressosessencsccssconconarsescnsassans, 6 &0




-

SR i

s = ¥

4 :‘;m}

4323,

4324,
4320.

4330,

4332.
4333,
4734
4335.
43306,

4337,

4340,
4341,

43423,

4340, 4341, 4342,

TIHE BAROMETER AND THE AIR-PUMP,

Fountain in Vacuo. French form, in which the base is ground to fit
the pump plate, glass bell, brass cap, stop-cock, and base, and water

cistern of japanned tin.........cceiveerimaninariirsisrieee e e aaee
Fountain in Vacuo, Same as No. 4322 but with gla.as bell, 80 incheg
| 117, PR R T —— e ermar e g
Expansion Fountain., Twelve mghea high, ..o,
Bacchus Illustration. (ilass vessels seven inches high, with brass
Atbings. . .....ciiieseireiicaicsinses satsrrsriitinasons s .
Bolt Head. Thirty inches long, with brass cap for receiver, without
receiver or glass cell.........vi severiianisiiiiisiiaisi e .

31. Bolt Head, same as No. 4330, but with receiver No. 4201, and glusa

collan ahown ID 0. . . cah. e s s T e e R ES T RRE R

Water Pump in Vacuo. Glass working model with brass mountings,
and ground brass cap for receiver, without receiver or glass cell. .

Water Pump in Vacuo. Same as No. 4332, but with receiver, Ho

4283, and glass cell, complete. ...........ci0acciiinaians I
Barometer Tubs in Vacuo. Strong barometer tube, with ground
brass flange for receiver, without receiver or glass cell.. ...........

Barometer Tube in Vacuo. Same as No. 4334, but with receiver No,
4283, and glass cell complete. . ..... A R S e

Cryophorus in Vacuo. With ground brass flange for receiver, with-
OUb TECRIVEL, , .. +vvvvevsnorseanssnssarssssanssssnsrsosnasssannes

Cryophorus in Vacuo. Same as No. 4336, but with receiver No.
F L T - R ————— I

Bell for Vacuum. Support of brass. Cordsof silk...............
Bell for Vacuum. Spring bell, neatly silvered, resting on a support of

PO, o o v einras b o me s tnas s dfeaiias siamaess e seesaumeee v
Bell for Vacuum, Furnished with clock movement for striking the

pell, and thoroughly insulated by cords of silk and base of rubber,
so as to convey the least possible sound to the pump plate........

. Freezing Apparatus. Glass dish six inches in diameter, wire sup-

port for watch glass, and shallow receiver to suit. . ...... ...c....

Freezing Apparatus. Similar to No. 4343, but with elght-mch dish
and receiver, . ... A B o o o L S

., Apparatus for firing Pcwdar in a Vacuum. Brass funne] drop stop-

cock, and ground brass flange four inches in diameter.............

35

PRICE

$12 00
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2 358"

2, T

€51, Mariotte’s Law Apparatus. Tube of glass on npright frame of ma-
hogany, well polished. Funnel of brass. Whole instrument forty
inches high, Scalefor botharms......ciccerieecinrascrnisvane
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 scales forbotharms, .......................

¢353. 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 a.pphed by a screw. On
& polishiod - Mahopany BRBOL . v« e v wesn e wsmme s wea i s sa s

4355. Guinea and Feather Tube. Fitted also with pomt and ball for use as
an aurora tube, with stop-cock, and strong cast-iron base. Tube
Chree Toal JORE. | . 5u0uesoidadin o i e inbes o s B R RN e R

1356. Guinea and Feather Tube. Similar to No. 4355, but four feet long. .
€357. Guinea and Feather Tube. Similar to No. 4356, but larger diameter

PRIOT

$9 00

15 00

G 00

00 00

7 00
8 00
10 00




THE BAROMETER AND THE AIR-PUMP.

P .

“'E-?ﬂ?'fﬂ;'{whﬂ, )

A st

] @
i \:. =5
4360. 43061. 4302, 4363.
4360. Water Hammer. Straight form, nine inches long, with bulb on each
O, . e R RN e R e e b R e R R S
4361, Water Hammer. Straight form, nine inches long, with bulb on one
ok, . i SRR SN e e R e B e SR R .
4362, Water Hammer. Straight form, fifteen inches in length, wﬂah bulb on
one end

43063.

37

PRICH

$1 00
1 00

2 00

4367. 4308. 43069. 4370. 4371.

43606. Single Revolving Jet. Of brass, onstand................ T 2 50
4307, Triple ReValVInE F0E. . s ovvmnvae: snammimsamsemin oo saensy s s v 4 G0
4368. Wind Mill. Tobeused withthehand.................cc.ivivns ; 1 00
4369. Air Mill. In which the fans are set in motion by a heavy weight, and

arack and pinion of brass.. .. ... ... it iiiini i i i . 10 00
4370, Resistance Flans. Of brass, on an iron base. .. ... RS T 2 00
4371. Block of Wood. Loaded, to show porosity......... sesebsisaanena 60

P ~ T Gy
3 ¥

< 'f_'__

W
i




e MR |
N
F s -_-__-'1 gy

3 '3 g

38

4379,
4373.

4374,
4350,
4381,
4382,

4353

4354,

JAMES W. QUEEN & CO., PIHILADELPIITA, PA.

:(-'-:'.'t
'.uh"l-l: K

Y,

4372, 437, 4374, 4350, 43581, 4382. 4483,

Air Shower. A wooden eylinder, with a flange four inches in diame
ter, covered with sheet rubber.. . .....viviirvens s ss T

Mercury Funnel. Brass flange, four inches in diameter, with wooden
333 T 1T B 48T U e e e B -

Apple Cutter. Of brass, four inches in diameter ,...............
Bursting Squares of thin Glass, three inches square. Per dozen, . .
Wire Guard for No, 4380, ... ...oviiiiiniiin ciiiiiiineneen
Valve Cap for No. 4380, , o L R T S A SR R
Cupp}{ng Glass. Glass a.lmut. t'ﬁn uu.h{,u in diameter, with small stop-
coc

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

Rubber Bag, six inches in diameter ; to be placed under a receiver to
show the expansion of air. . L S R

4385. 438€.

4385. Upward Pressure Apparatus. Strong brasscylinder, with piston, brass

flange, and connector for rubber hose. Supported on a stout ma-
hogany table, with iron legs. Without weights..................

4386. Upward Pressure Apparatus, Strong globular glass vessel, with

brass cap and pipe at top, and stouuv rim, unground, below. To
the latter is attached a strong rubber bng, 'nth hmk The whole
is supported upon a strong mnhognny table, with iron legs. With-
UL WelghlB. . vuiivs i it s vam e sdii i ek e s sa i aa e a

10 00




4300.

4391.

4392,

4393.
4394,
4395,
4390,
4397,
4308,
4309,

4400,
4101,

$402.
103,

THE BAROMETER AND THE AIR-PUMP.

v
y

EVH,

4:300. 4391, 4303, 4394, 4396, 4308, 4400.

Condensing Syringe. Convertible by reversing the valves into an ex-
hausting syringe. Barrel of brass, eight inches long, and one and
one-quarter inches in diameter............ccoviienniiinnnananns

Copper Reservoir. Forcompressed air, with two stop-cocks, to one of
which is fastened a metal pipe reaching nearly to the bottom of the
2T ) o

Glass Reservoir. For compressed air, with brass screw fittings and

BEOD OO oo sariscaissnshbons sre bnoinsdaesan on i mess issee dams
Revolving Jet. Of brass, with arm seven inches in length......
Alr-Clun Jet. 'Of brass, alx inchen long.......esosvisisnersvassnes
Ball Paradox. Of glass, sevenincheslong........covveviinvinnnn.
Ball Paradox. Of brass, six incheslong, .......... ..... O 3
Plate Paradox. Of brass, with mica discs. ...

Fountain Jet., Of brass, aix Inohes 1oDg. v orsssmeensssssonsrasn

Condensing Apparatus Oomplete. Consisting of Nos., 4390, 4301,
4393, 4394, 4396, 4397 and 4398, i .

Transferrer. Pump of brass, m:rht inc hps long by one rmd one-quar-
ter inches in diameter, mounted on a stmng‘ iron base, with en-

trance and exit Htﬂp*{‘:ﬂﬂkﬁ, R ——— fessa e
Brass Plate and Sliding Rod, with Hook... ... .................
Bladder and Weight, small model ........cc..iciviiiiiiiviinins
Grold Deater’s Skin Balloons .. ..oovvvvene TN R R AR

4401

PRICE

$7

23 |
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L=

o0

00
00

25




4425,

4420.

4427,

4428,

4429.

4430,
4431,

N TR S——_

JAMES W. QUEEN & CO., PHILADELPIIA, PA,

SECTION VII. —MANOMETERS.

4425. 4426, 4427, 4428,

Open Manometer Tube. 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 frame, withscale............... S .

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
NIEh, WINL BRI, . o 00vmame ey ssnnneyenves NN - W e A

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-
gny framme. forty inehes BIgh., . ».co0mxesnmmsnmmeonesans e e 8

Differential Manometer. To register very small differences in pres-
gsure, 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 . ...........0oooiiiiia

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 not in use........ T — .o

Steam Gauge for pressures up to 180 pounds to the inch............

Steam Gauge for pressures up to 250 pounds to the inch..,.........

b b e e

PRICE

$8 00

12 00

20 00
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AIR-PUMP ACCESSORIES.

SECTION VII.—AIR-PUMP ACCESSORIES,

. Rubber Hose for Connectors. Strong enough not to collapse in ex-

hausting, per foot........cieiiiniiiiiiiiiiiiaiiiiiiiiian e

_ Rubber Hose for connections, with cloth lining, not elastie, per foot.

Screw Couplings, to connect hose with stop-cocks without twisting the
RSB, RO, 5 oo o i v w e e S e e e ) R waaee

3. Btop-Cock of brass, with outside screw on each end................
. Stop-Cock of brass, with outside screw on one end and inside on the

B s e e L Sl S R e i

5. Stop-Cock of brass, with inside screw on eachend............ e e
;. Stop-Cock of brass, with outside screw on each end, and with an ad-

ditional small ¢nsidescrew inoneend....... ...veecssasreancsnns

. Small Stop-Cock of brass, with outside screw on each end to fit the in-

gide serew of NoO. 4440, . . .. .o ciisvsvnnsnnansannsnnssnsssanasssasasn

. Stop-Cock of irom, for use with mercury, with outside screw on each

BITMEE v o 5 0 A BB B0 8 A
4449, Stop-Cock of iron, with outside screw on one end and inside screw on
BRG-OUIRE v oo i bosias s w0 0 R A —— .
4450. Brass Coupler, with outside screws...... SR R e
4451. Brass Coupler, with inside sCYeWS. ... cevruvrvreerarsonerarosnase
4452. Brass Coupler, with one inside and one outside screw...............
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.. ....coevvriiriicitiniiiisaiianeas
4454. Bottle of Oll, for pump. ... .ivesvveraccscsciossscscssissanssane
4455. Leather Washers, assorted, per hundred......... R RS o~
4456, Sheet rubber, pure, very thin, per square foot...... S s -
4457. Sheet rubber, pure, heavier than No. 4456, per equare foot. .. .. ——
CHAPTER 1V.
UNDULATIONS.
4474, Spiral of elastic brass wire to show wave motion........c...coiiivniinnin
4475. White Silk Cord, very soft and pliable, to show the waves in

4476,
4477.

4478,

cords, by fastening one end to a firm support, and starting the wave

by the hand from the OtheT........ecveereereieeeerresressseesneesaesrsseses
Btring of Silvered Beads, twelve feet long, for the same purpose. . ..
Melde’s Apparatus. A t‘uningvfnrk on stand, with a hook, cord and

support ....... S R R T A A T Ao S A

Melde's Apparatus. Tumng fork, three feet high, with hook, and
white silk cord twelve feet lnng On a heavy DABE. « « vnreerrnnns

. Melde's Apparatus. Same as No. 4478, but with a magnetic interrup-

ter, to keep up the vibrations............ ...... eeeenns vesansaase

41

PRICE

$0 20

50
o0
50

50
50
50
50
b0
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2 00
5 00

18 00
30 00
45 00
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PRICE

4482, Circular Vase, with spring and points to produce waves in fluids.... §6 00
4483. Elliptical Vase, to show the waves by retlection from a body of mer-

OUEYY, o e N T T O W 2 50
4484, Rectangular Vase, for the same purpose...... T ——— - ’ 2 50
4485. Grand Rectangular Vasa, 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.. ..... ...t 40 00
44806, Weber's Wave Canal. A trough with glass sides, to show waves in

water, by skilfully raising and depressing oneend ................ 25 00
4487. Rood’s Wave Apparatus. Toshow by projection that in the progres-

give motion of the wave the individual particles composing it do not

themselves partake of the forward movement.................... 5 50
4488, Wave Apparatus for projection. Similir purpose as No. 4487, but

arranged so as to be kept in action any required time........... 25 00
4480, Wave Apparatus, for projection. To show the reflection of a wave., 25 00
4490. 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

PrOZTESSes. . .o .vuv s as e e e 10 00
4491. Wave Apparatus, for projection. To show the arrangement of the

air particles in a sounding organ-tube. Onenode................ 2500
4192. Wave Apparatus, for projection. Showing the vibrations of the ether

in light waves. .....ce.0000 P 3
4493, Wave Apparatus, for projection. Showing the interference of two

vibrating movements. ...... Wl o e e Pt 20 00
4494, Whole Series of Wave Apparatus, consisting of seven plates,

with a common stand for them all, instead of a separate stand for

BRI o oemonenresniridbssaniiasiiss MR R 60 00
4505. Apparatus to represent the molecular movement of an aerial wave

produced by a simple shock. ... ...ooiiiiiniiiiiiiiiiiiin, —— R
4506. Apparatus to represent the molecular movement of aerial waves, pro-

duced by a continuous s8oUDA, .. .vuvee vt iaiiinns k7 50
4507. Apparatus to represent the molecular movement of aerial waves con-

fined I BuDes. oo o R R R R SR e k9 50
4508. Apparatus to represent the molecular movements of liquid waves . ... k18 00
4509, Apparatus to represent the molecular movement of waves of ether. .. k15 00
4510, 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. ... k112 00
4511. Wheatstone’s Wave Apparatus. Similar to No. 4510, but without the

resultants of the two circular or elliptic systems............... .. ka6 00
4512. Apparatus, showing the theoretical curves resulting from the co-ex-

istence of two systems of simple waves in the same plane........ . k20 00
4513. Apparatus, showing the theoretical curves resulting from the co-ex-

istence of two systems of equal and perpendicular waves......... k10 00
4514. Wheatstone’s Apparatus for the combination of two rectangular

th‘mt‘iﬂnﬂ lllllllll @ m o s R "o # % @ W % BB F W SEEF S B EE F O BRSO kao UU
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4530,
4541,
45:32
4533,

4534,
4539,
40540,
4547,
4538,
4554,

240,
4541,

n42,
4547,
4544,
4545.
4540,
4547,
40348,
4549,
4550.

4551.
4552.

4560.
4561.

4562,

4563,

ACOUSTICS. 43

CIIAPTER V.
ACOUSTICS.
BECTION I,
Apparatus for the Production of Sound in Generdl.

Elight pieces of wood, giving the gamut when struck in succession.. $1 50
Four pieces of wood, giving the chord...........ccoviiiiiinennnn 1 00

Water Hammer ,.......... S P R R T R RS RN RS TR AT 1 00
Four tubes, with pistons, giving the ehord when their pistons are suc-

cessively drawn. .. .....ce0ceennn e T e N R 12 00
Heavyor Bass Bow................. S IR 3 00
Viclin Bow ,........c0000040 ali e e e e N g 2 00
Bow for vibrating plates by the middle...........ccoiieiiiiiinansss 4 00
Whistling tube of Cagniard de Latour...........coiiuiuiiiinennn. 125
Philosopher’s Lamp............. S e PR R T 3 00
Steam Whistle of Drass. . .....cicccceesisiosssesosssssssasacsansos 6 00
Universal Mouth-piece. ........ccciiieararensisianiiirsnssansss 3 50
Mouth-piece of Tube, with movable lever.................... S 3 50
Mouth-piece of the Cornet..... vnes v EemS AR AR R . 1 50
Mouth-piece of the Trumpet......covvveeeacarrreaninens SRR 1 50
Mouth-piece of the Clarionet. . .......coeivmuerassisneinnens W 2 00
Mouth-piece of the Hautbois...... R O — . 1 50
Mouth-piece of the Bassoon. .. ....ccoveevveesrrrinrtiesiiannienens 150
Siren of Cagniard de Latour, with cylindrical tube................. k3 50
Trevelyan Rocker .. ............co0vunn SRR ST . 4 00
Wertheim’s Apparatus . ...........cciviin iiiiiriisiianranas 9 50
Magnetic Interrupter, in which the vibrating spring is replaced by a

dippason: Whii. o s sy sadiveiieei R TR AR k 26 50
Magnetic Interrupter. with three diapasons, ut—;, ut;, uts........... k45 00
Universal Magnetic Interrupter, wi with two supports and ten diapasons,

carrying riders, so that the experimenter can produce any desired

number of interruptions per second, from 80 to 236......... .k 220 00

SECTION II.—THOE SIREN.

Siren of Cagniard de Latour, with register.............. R 27 00
Toothed Wheel of Savart, large model, with bar for the low pitch,

ONA FORIBERT, . o o0 ssoiis cidls s idaans LAV WRRRERR WA el 175 00
Toothed Wheel of Eavart small but very aat-lsfa.ctnry and portable

model, without bar or reglstpr ..... R A R R G R 50 00
Gyroscope, with toothed wheel, :mswenng‘ the purpaae of the wheel of

Savart, very perfectly ....... WIS e RS s .. 600
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4564. Grand Siren of Seebeck. A strong system of clock-work, serves to

4565.
H66.
4567.

4568,

4573.
4574,

4575,

A common air-chamber cum:nunmat&ﬁ with a series of tubes which
can be accurately adjusted in fmut of the revolving dise, at any
reqmred position, A register gives the velocity of rotation.
Of the nine discs furnished with the instrument, four are intended
to show the results obtained when the dsvelronisin 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
holes, giving the gamut; the eighth has eight series of holes for
the harmnnma the ninth illustrates the phenomena of beats......k$224 ¢n

Seebeck’s Siren, wlth feebler clock work, without register, with seven
discs of eard-DoRYA. 5 5 cuuiwos o EEs s B SR SRR s N e e k 67 00

Oppelt’s Siren. Disc of card-board, 19 inches in diameter, pierced
with several series of holes, and u.dn.ptﬂd for use with ¢ 'my rotator. k9 00

Oppelt's Siren. Same as No. 4566, but made of zinc instead of card-

1132 e s e L S LW S e STy k13 50
Helmholtz’s Double Siren. For description see Tyndall's Lectures on
PRI oA P S A S A B A A R e R R e k100 O¢

SECTION III.—Or PrItci, INTENSITY AND TIMBRE.

. Flour Diapasons, forming perfect chord, uts, mi,, sols, ut;, mounted

upon resonant Cases. . .........ieiannen.. e Ceeaes eee. 3200
2. Diapason uts, giving 256 complete vibrations per second, monnted up-
on its resonant case. ........... S R R R S R 8 60
Grand Diapason ut,, 128 vibrations, mmmted upon its resonant case.. 20 00
Official Diapason, la,, giving 435 complete vibrations, mounted upon
its resonant case, . ........ . iniiieen. .. et 8 0

Thirteen Diapasons, with box, giving the tempered gamut from ut; to
ut,, based upon the la;, 435 vibratious. . R P R -l

ke
|
Y N
4564
PRICE
keep in motion a copper dise, pierced with holes at regulnr intervals.
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4572 and 4573,

PRICH
4577. Series cf ten cylinders of Steel to determine the limit of acute

L L e W Ceaeann .. $20 00
4578. Helmholtz’s Resonators. Seriesoften .........o.ovnn.... R . 1 ¢
4579. Helmholtz's Resonators. Series of nineteen. ...................... 50 00
4580. Helmholtz's Resonators. Series of fourteen adjustable from sol, to

B s A R S e R R e e k78 00
4581. Helmholtz’s Apparatus for the artificial composition of the differeng

“‘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 persecond. .. ...........coeninnnnnn. k 186 00

diapasons giving the harmonies. .. ..........ocoveienennn. e k224 00

4383. Optical Comparer of M. Lissajous, without electro-magnet......... k18 00
4384, Optical Comparer of M. Lissajous, with electro-magnet. ............. k36 00

4385. Five Diapasons, with resonators in unison with the air-chambers of
the mouth in the utterance of the vowels a, e, i, o, u.......... .. k2500

‘ 4582. Helmholtz's Apparatus. Same as No, 4581, but with the addition of ten
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SECTION I1V.—OF THE PROPAGATION, REFLEXION AND REFRACTION OF SOUND.

4599,
FRICRE

4395. Bell, suspended from a brass frame by silk cords, to show the enfee- -

blement of sound in a vacuum..... ST S 28
4506. Dell. with elock-work, suspended by silk cords, from a brass frame,

which is in turn supported on a piece of India rubber............ 12 00
45397. Chladni’s Apparatus, to cause an organ tube to sound in different CED

TR o oi0s o s e o e o S R A R e B e B ——— i D
4508, TBEIJ. Bars, each one metre in length, of different kinds of wood...... 12 30
4509. Savart's Bell and Resonator, mounted upon a solid support, an

with resonator, adjustable in all directions, upon a polished mahiogany

B s e R R S S SR R T 20 o0
4600, Resonant Jars, for diapasons No. 4570. Series of four for chord. ... s 00
4601. Resonant Jars, for dinpasons. Series of eight for octave. .. .. R
4602, Beeback’s Ear.... .. isuieaverviniavi A SR crimseisse Ao OU
4603. Pair of Parabolic Reflectors, thirteen inches in diameter, on adjust-

ing stands...... ST . O U < e Do == -y St 30 00
4604, Pair of Parabolic Reflectors, twenty inches in diameter, on adjusting

BRI i R B G 60 00

4505. Lens of India Rubber, cighteen 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 mahogauny stand. 15

4606. Lens of India Rubber, similar to No. 4605, without the stop-cock,

or brass ring, and only twelve inches in diameter................ 4
4607. Two Diapasons ut,, mounted upon their resonant cases, and adjusted
to give four beats per second. ........ e ——— T T R R i

SECTION V.—OF VIBRATIONS.

1. VIBRATIONS OF AIR.

4620. Large Bellows, with regulator..........ccicvieiviriiiivenenaes 120
4621. Bellows, smaller than No. 4620, with regulator..................... g0
4622, Dellows, same as No. 4621, but without T o Y a0
40623. Manometer, to measure the pressure of the air..... .............. ]
4624. Organ Tube, plain, for simple illustration. .. ..................... R

4625. 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 themnode. ........................ d

4626. Long Open Tube, one of whose faces is very thin, so that by strewing
this face with sand the position of the mnoles in the vibrating

column of air can be distinctly seen. ........ovve vrininnnnn.n. 3
4627. Open Tube, for manometric flames. .. .......ccovtirunrrenrnnns, ve 12
4628. Closed Tube, for manometric flames.......... -, S— e e . 12

00
('0)

U

00

50
00
0e
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€629,

44330,
4631,
4032,
4633,
4634,
4637,
405238,
44239,
40640,

40641,

4642,

4643,
4040,

4040,

4047,

4048,

40649.

4G50,

4651,

4652,

4653.

4054,
4059,
4656,
4657.

4658.

4665,
4666,
4667,
4668,
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PrICE

Organ Tube, with a key at the node, permitting the tube to be closed

atthis point, .. .ovvvvrercrrerssssssecaneencesssssrssctracsnanss £3 00

Organ Tube, with stop-cock at the middle of the vibrating column., . 3
Organ Tube, with a slide, having holes of various sizes which open at

00

the middle of the vibrating column ..........cooiviiiniiniiaes 4 00
Three Equal Tubes, with lumiére of different sizes................. 5 ED
Tube. which can be closed at the end by a sliding plate, pierced with

four h les, which serve successively for mouth-piece. .. .covuuvsvas 4 00
Cubical Tube, arranged as No. 4633, . . ... covianiinnniiiinnaaans 4 09
Three similar tubes, in wood of different thickness................. 5 00
Two similar tubes, the interior of one of them lined with cloth...... 4 50
Three similar tubes, one of brass, one of wood, and one of card-board. 6 (0

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, sol. ............ AR 25
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 comparative influence of the differ-

ent dimensions upon the sound. .. ......coveiviiiiiiiiaiians ees 15
Four Rectangular Tubes (one a cube), giving the same note......... 11
Two Closed Cubical Tubes. ..... e e e 9

Two Long Tubes of Glass, one open, the other closed, to give the

00
GO
00

succession of harmonics. .. ......c..ciiiiiiiiiiiciiisiansneran 5 00
A Long Open Tube, giving a succession of notes corresponding to the

numbers 1, 2. 3. 4, which can be opened at the middle of each vi-

Liration, and closed at each node by a piston. . ..., v 0o
A Long Tube, closed at one end, same style ss No. 4046, with six

stop-cocks, and one piston, giving notes corresponding to the

numbers 1, 8, 5, 7o v vvnrnrrnsirnnranorinernnsoes R o 7 00
A Long Tube, closed at both ends, with movable mouth-piece, which

gives, if the mouth-piece remains in the middle, notes as 1, 3, 5, 7,

but if moved; the motes 1, 8 8, d.cvsvisuewsninvmssos cossvonen 20 G0
Circular Tube. Giving notes 1, 3, 5, 7, which carries a key at the

spot where the node always forms. ............... R —— 10 00
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........ 4 50

Water Flute. Composed of two tubes of gliss, of different diam-

eters, worked by two Howing columns of water. On neat stand... 20 00
Four Tubes. Containing the same mass of air, with mouth-pieces of

the same gize, one a tetrahedron, onc a cube, one a cylinder, and

ONE WBPHOTE, . . cvevvroracnssosennsscrorssonsacns assseens eee.. 14 08
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 tapers just as much toward the mouth-piece as the other does

DB A, - i e T T R R e R N W e A R N SR TR 8 00
Five Tubes. Of the same length, but bent in different ways........ 14 00
Eight Open Tubes. Giving the gamut fromut; tout,,............. 13 00
Eight Closed Tubes. Giving the same notes as No. 4655............ 13 L0
Four Open Tubes. Giving the perfect chord..................... ; 7 00
Four Closed Tubes, giving the perfect chord. .. .......c..oiniinii v 00

2, ViuraTioNs OF MEMBRANES.

Circular Membrane of Rubber, which can be stretched at will...... 5 20
Circular Membrane of Paper. About twelve inches in diameter. .. 2 00
Square Membrane of Paper. T+ slve incheson aside.............. 2 00
Triangular Membrane of Paper Twelve inches on a side, . ...... ~ 0
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. VisraTION OF CORDS,

. Sonometer, plain form, sounding-board, bridges, key and cord.... ...
. 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, &c.......
Differential Sonometer, with assortment of weights. This instrument
is one metre in length between the bridges. Carries three scales,
the first the chromatic tempered gamut; the second, the true
chromatic gamut and the harmonics; the third is a metre divided
to millimetres throughout its length, .. ... ... ..o e,
Apparatus for studying the longitudinal vibrations of cords, one metre
inlength, .....cc teviieneiinsecitneioiitiieiesesonssnssnanas
Two Sonometer Cords of Brass, whose diametersare as 1 to 2......
Two Cords of the same diameter, one of iron the other of platinum..
Grand Sonometer of M. Berbereau, having eight cords for experi-
ments upon the gamut, &c., &e.....oooiiviinnn. Caieaaes —

4. VIBRATIONS OF RODS AND BARS.

Four Bars of Steel, of which two are of the same length, same thick-
ness, and different width ; a third same length as first and double
the thickness: and a fourth of the sawme thickness as the first but
its length is to that of the othersas 1: y2 . .......covnniiinnn

Four Bars of Brass, similar to No. 4600, ...........coovviiinnn. ;

Four Bars of Wood, do. BB, cimmesrsmmm s
Six Bars of same size, five of wood of different kind and density, an
ONE OF DIASA, « . orcovasannssssesssssssassssessasessnsessssssadci
Two Flat Springs of Brass, one a metre in length, the other a half
metre, to show the law of the harmonics in transverse vibrations. .
Four Springs of Brass, of the same length, one straight and the others
successively more and more curved, to illustrate the nodes in the
QIRPASON. o o vvvevvroarasisssanssssssseniocncssnsssssssaonssnes
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

the Yempbhy, | oo i e e S B s e e R e e e T,
Four Springs, as in No. 4696, but of wood ........... RN AT A
A Rod and a Tube of Brass, of same diameter, and one metre in

length . oouiammmasrnreamoes e o P -

A Rod of Brass, supported horizontally in a frame, with one end just
touching an ivory ball suspended from a frame. As soon as the

bar is put into vibration the ball is repelled.........oouveinonnnn.

Avparatus, 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...... AT Tt .

e ,_.____;.....'_--f-.d':-_-."...-..-.;h_'l.'d.'nl"—ii' L IR | Wy U ST ST SRS

45 00

50
3 o0

k70 00

7 50
3 25

2 00
4 00

4 00

o 00

11 00
3 00

10 00

12 00
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4701, The Olague Bois. Amusical instrument founded npon the transverse
vibration of bars,.......... B ey s ol
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 fIDEEIS. «uuvceer et ien e tieatstsianns i

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............... Qeavesa
4713, Square plate of brass, 12 inches on theside.................coainnn
4714. Triangular plate of brass, 12 inchesonaside....................

715. Hexagonal plate of brass, 12 inchesacross. .................c000ts

4716. Series of four plates of plat--glass, finely finished, nine inches on a
gide, or in diameter, including the circle, square, triangle, and hex-
BREON. . aiicisaaia s snmasaaive oain e e G e A 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, ........ccevveveneinernncinnnneias
4718. Universal support for plates, composed of four screw-clamps. .....
4719. Simple support for plates, to be clamped toa table .. ..............
4720. Simple support for plates, to be held in the hand...................
4721. Simple support for plates held at the centre, ............covivnnn.
4722. Support for plates when used for projection, having, besides the main

clamp, another to fasten at thenode. ................ S .

4723. Glass Bell, mounted upon a base. A frame carries four balls, which
touch the edee 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

FRICE

$5 00

23 00

2

M W e s BN

00
a0
60
50
o0
50

=

8 00

o 00
18 00
5 00
5 00
4 00

12 00

8 50

SECTION VI.—ON TiuE COMMUNICATION OF VIBRATIONS TIHROUGII THE AIR, OR

OTHERWISE,

4730. Two Diapasons ut; in unison, and mounted upon their resonant
G ER. . 4 v ss s s a 6582 00 esssssssmans so@snnsosstonnsstaab®ugnsesssa

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 ......eocevenencscverssronosnsnnsnsensasssnnss e

17 00
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4732,

4733.
T34
4739.

473).

Tl I

1.
47198,
4742,
4713,

4744,

4745.
4750.

4751.

4752,

4703,
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Tube of Brass. Twenty-four inches long, with a plate of brass ten
inches in dinmeter attached to one end. A hoop, with either of the
discs Nos. 4665 or 4666, is placed upon the floor or table, and the
experiment No. 4731 is performed by rubbing the tube with a rosined

il . coo-ovtnassensonsonssansvsstossesstsssesesrradsncnctsnasas
Tube of Glass. For singing flame, mdunted on a base..............

Tube of Glass. For sensitive tlame, mounted on a base............

Set of four (3lass Tubes, For sensitive flames, mounted on a neat
base, with hose for each tube.............covivviiae i,

Tube of Brass. For singing or sensitive flame, with support for glass
tubeonthe same stand. ......c.oicitiniresnseeranicansinnennaa

Neatly Japanned Tin Tube. One metre in length................
Neatly Japanned Tin Tube, Two metres inlength................
Apparatus for the transmission of vibrations through liquids. ...... ‘

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

Free Reed. Mounted upon a glass wind-chest, with two harmonic
cornets of different form to show their intluence upon the timbre. .

Beating Reed. Mounted as No. 4744, and carrying the same cornets..

Two square plates of Brass. Fastened together by one corner. One
larger than the other,.......coiiiineirieiiieiioinrneeennns

Two round plates of Brass of different sizes. Joined by their cir-
CUIATETENOR 5 o v v is o Vi seih S Eae e g e e e e s e

Two square plates. Of same size, joined by the corner..............
Two round plates. Same size, joined by the circumference.........

PRICE ll

k573

k 5 50
k575

4 50

SECTION VIL—OX THE PHENOMENA RESULTING FROM THE CO-EXISTEnCE OF

4765.

47606.
4767.

4768.

4769.

TWO OR MORE SOUNDS IN THE AIR,

4768.

Two Diapasons ut, in unison. Each mounted upon a support. he.
tween the poles of an electro-magnet, with a diapason interrupter

i 00 00 0T 00 0 S MDA e
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 contiguous sections the one neutralizes the other.......

Interference Apparatus of M. Lissajous. A circular plate of brass on
stand, and three discs of zine, cut to correspond with the successive
divisions of the plate in vibration.............oiiveiiirsnnncans

The three Discs of Zinc of No 4768, without the plate and stand. ...

k72 50
k 60 00

k8 00

k 22 50
k 14 00
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4770, Five open Organ Tubes. Two giving ut,;, and the others mi,, sol,,

4771. Two Organ Tubes,

4773. Helmholtz’s Double Siren .................. R e Y.

w —— T ——

F _—._—-‘--

All s0 adjusted that they can be made to vary half a tone.k $19 00
Giving ut,, and adjustable as in No. 4770....... k9 00

Giving the fourth., For the resultant sounds.... k2 50
.k 100 Q0

and at;.

Two open Tubes,

SECTION VIIT.—METHODS OF OBSERVING SONOROUS VIBRATIONS WITHOUT TIIRE

'—-_’_._—'—-'

TN

T

Usg oF THE EAR., COMPRISING THE GRAPHIC METHOD; TIIE OPTICAL METIIOD |
T METiHon oF MANOMETRIC FLAMES; AND TUE METHOD WITI TIE
STROBUSCOI'E,

4785. The Phonautograph. With chronometer marker, and diapason
a

chronoscope, complete . .. v0s00s i coiee ciiniiannss v a8 SI200
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PRICE

1787. The Cylinder on its stand, chronometer marker, diapason chrono-

4788
4789

4790
4701

4702.

4793

4704.
4795.
47906,
4501,

4802.

4803.
4504,

4805,

4800.

scope, and stands of No. 4785, without the vibrating membrane
REE ERROEE | i o iimien Se s S s R R S A B k £62 00

The Cylinder, with the screw movement and crank alone, on its stand k 37 50

Regnault’s Chronograph. Consisting essentially of a Bond’s magnetic
register, with three pairs of diapasons dividing the space gn the
cylinder, indicating ~seconds, into the &, 4, or the g part.
With apparatus for rolling on and fuming the paper to be used. ..k 222 00

Regnault’s Chronograph similar to No. 4789, but with only one pair of

diapasons. ...... s RS e w AR AN BT B Rl e i k 178 00
Regnault’s Chronograph, with one pair of diapasons, but without the
apparatus for rolling and fuming the paper, ............ovuvenn, k 133 00

Interrupter, with four diapason interrupters of 30, 60, 120, and 180

per second; and a support, fitted with electro-magnet suited to

receive four writing diapasons in unison with the above... ....... k 90 00
Interrupter. Similar to No. 4792, but with three pairs of diapasons.

50, 100 and 200to the second......c..ocivvnrneernrrscanansacans k73 00
Interrupter.  As No. 4792, but with three pairs of diapasons, 32, 64

and 128 per second......... A Cawaeen U= k 73 00
Interrupter and Marker. Of 1, of asecond........... o raymmiam B k 47 00
Interrupter and Marker. Of ), of asecond....coecvvvesscooiereocs k 49 00

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 ut,. With
BEATIL A BARONY som e s S e s S S S e R R p—— k 267 00

Lissajous Apparatus. For the composition of fwo movements by the
optical method. Six diapasons with steel mirrors, and stand and a

7S R — R — S ————— .. k7800
The same as No. 4802, but with feebler diapasons and glass mirrors. k 45 00
Lissajous Apparatus. With four diapasons............. ... vere... K37 50
Open Organ Tube. With capsulesand gas jets to show the position of

the nodes by the method of manometric flames. . ......covvveveenns 12 00
Olosed Organ Tube: As No: 4805.. c.uicesscssnvsanssivesioass .. 1200

1807, Apparatus for the comparison and composition of the vibrations of

two columns of air by the method of manometric flames, with five
tubes, two wt., and the three others mz,, sol;, and ut;. So arranged
that each can be varied half & tONe. .o .vvevssesnsssssssnnsansans 00 00




ACOUSTICS,

4809.

4808, Apparatus. To resolve, in a manner to be seen by the eye, the
““timbre " of a sound into its elementary notes by means of mane-
metric flames. The ten Helmholtz Resonators No. 5378 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 appearsimply asalineof light. ... .. .coiiiiiiiiinn,
4809. Apparatus. Sameas No. 45308, but with fourteen adjustable resonators,
suited to the analysis of the ¢témbre of any sound whatever........
4510. Small Revolving Mirror. With a manometric capsule on stand, with
rubber tube to attach the resonator. .........ccovvvieriiinnians
4811. Manometric Capsule alone, with rubbertube. .. ................. o
4813, Kundt's Vibroscope. For polarization. .........cccceiiensensnanse

4814. Strong Vise and long bar of glass to show same as No, 4813.,......
4815. Apparatus to Examine the Vibrations of Bodies by the Stroboscopic
Method. Composed of a universal electric interrupter, with two
supports and ten graded diapasons, with riders. The diapasons
range from wt, to u«t., 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,
go that a light, intermittent in its nature, may fall upon the body
whose movements are to be studied, completes the whole, ....... ]
4816, Wheatstone’s Kaleidophone. Consisting of twelve bars whose vibra-
tions produce the fizures of the rectangular combination of two
vibrations for different intervals............... ... . ... e RS

4817. Wheatstone's Kaleidophone for projection. Similar to No. 4816, but
with steel mirrors and a base of lead to be held ina vise..........

4318, Wheatstone's Kaleidophone, Withonly six bars. ...................
1819, Wheatstone's Kaleidophone for projection, with only six bars.........
4820. A Series of Reed Pipes giving the gamut, ut, 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

EF'B-Q----l.---tl.--lI-r-ill.r--t-l--ltl-llvl-t-IIIf-!Il'l-'l'i'l"'l"""

4821, Lissajous Apparatus. Consisting of a pair of steel forks, about
15 inches long, with mirrors mounted so as to greatly amplify
the motion. The forks are mounted on bases, so as to allow all
necessary movements, With this apparatus the figures may be
made several feet in diameter on the sereen.............coiviiviiiininns
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k $67 00

k 133 00

12 00
5 00
k 45 00
15 00

K 245 00

30 00
42 00

18 (0
20 00

20 00
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CIIAPTER VI
HEAT.
SECTION IL.—ARTIFICIAL SOURCES oF HEAT.

4832,

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,.... . R ———
Aphlogistic Lamp, similar to No. 4831, but with cml of pln.tumm wire
Berzelius Lamp, of strong tin, neatly japanned. ...................

Berzelius Lamp, of brass, with rack movement for the wick, and metal

ehimney; on Sbamed; et s e S A R R R e
Bunsen’s Gas Burner, single tube without regulator. ...............
Bunsen's Gas Burner, same as No. 4842, but with regulator for supply

oL B v wwa vy SR SR
Buunsen’s Gas Burner, with air Iegulator as No. 4843, and stop-cock
- for regulating the flow of gas. ; :
Bunsen's Gas Burner, with key for ﬂd]llEtl[l" the ﬂuw lmth {)f the air

and the gas. Improved 1) o 1 .-
Bunsen's Gas Burner, with three tubes and regulator for supply of air.

4347. 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

L

B O s P MU P O .
4848. Bunsen’s Blast Lamp, with 6 pairs of tubes, with-
out stop-cocks.. ... P - o
4849, Bunsen's Blast Lamp, same as No. 4843 but with
18 pairs of tubes. ................ SRR R
4850. Bunsen's Blast Lamp, arranged for hydro-oxygen
light. . ... o S e m e mersache mut bomm i a8

4851. Hydro-oxygen Apparatus,complete. See Chapter
XI.

For Electric 't;ntteriea, lamps, ete., for deflagration, etc., %ee
Chap. VIL., section IX.

PRICE
$0 50

0

50
1 50
1 00

3 00

7 00
10 00
15 00
10 00
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SECTION I1I.—INSTRUMENTE WHICH ILLUSTRATE THE CHANGE OF VOLUME

CAUSED BY HEAT.

Fr oy
b

: ..-:::J '..'-;--:-..' :a;:r-
= k_—ﬁ_ -_-—' Tl:
e '
—a el
4834. 4000, 4901. 4543.
4900, Air Thermometer. Glass tube fifteen inches long, with bulb twa
Ches I AIEIOteT. . . oo W R R AR A e S S e p e e

4901. Pair of Air Thermometers similar to No. 4000, with glass beakers. ..

4902. Apparatus to show expansicn cf a liquid. consisting of an air ther-
mometer and glass beaker, with stand and holder................

4903. Apparatus to show comparative expansion of two liguids. A pair of
air thermometers on neat stands, one to be partly filled with colored
water, the other with aleohol. A large glass beaker to be filled with
hot water. For projection by lantern. ................ SN

4004. Apparatus to show maximum dencity of water. Anair thermometer
on stand, and a copper vessel for the freezing mixture. For projec-
Hon DY IAnUERD. . i e vneoimmmn st n SRR Bk S e & R AR S AT

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................. AP P Crn

4906.
4000. Ball and BING .....cosvuesssviseesimsnmisin R AR A ——
4907, Ball and Ring on stand, with alcohol lamp........ce0nt. T

4908, Pyrometer with two metals, with lamps, ......covvervnans tesesves

FRICE

$0 25
1 00

4 00

2 00

8 0a
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PRICT
4909. Compound Bar, To show the comparative expansion of two metals
(brass and iron) ; twelve inches long, with a wooden handle....... $1 00

4910, Compensating Pendulum. Bars of brass and iron; small model. .D. I, 6 25
4911, Compensating Pendulum. Rod of brass with compensator of mercury, 12 o0

4908. 4913,
4912. Wedgewood's PYrometer. .. .i.ccseasisnisiossssnsassoasesssss 15 00
4913. Breguet’s Metallic Thermometer................c.cvveinn.. DI 2500

4914, Apparatus to show the Contraction of India-Rubber by Heat.
Consisting of a firm base of mahogany supporting a rod of iron with
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
arm suspended upon it as a fulernm, and held down at one end by
a spiral spring. A weight of ten pounds and an aleohol lamp com-
plete the arrangement. See Tyndall's Lectures ................. 20 00

4015. Geyser Illustration. Consisting of a galvanized iron tube six feet long,
surmounted by a basin of the same material two and a half feet in
diameter. The whole instrument is mounted upon a tripod, and
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
various intermittent geyser actions . ..........eiiiiiiiii i, 25 00

SECTION III.—THERMOMETERS,

o, W

o P B0 s O TS IO il




THERMOMETERS. ¥

FRICH
| 4925. Leslie’s Differential Thermometer on stand............. sasEan .. $3 00
| 4926, Leslie's Differential Thermometer, on mahogany stand, with scale on
_i T e e e e N S sty P e ST 4 00

4927. Mattlﬁessan’n Dlﬂerential 'Iharmamater. A short tube w 1th clamps

connects the upright tubes near the top, and permits the pressure, j:'-"’;:

¢ e, the temiperature of the two arms to be speedily equalized. All

: mounted upon a neat mahogany stand withscale. .. ... ... . ..... . 10 00
: 4028. Matthiessen’s Differential Thermometer, With glass upright and scale o
' to permit use in the lantern for projection. The position of the 3,
bulbs in this form of the differential thermometer gives it a great ot ¢

advantage over the old formn, and when used for projection it dis- 5—

penses in many cases with the more delicate thermo-multiplier No. i
7 RN A OSSR T . 15 00
”;
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4929, 4931. 4033. 4934.

4029. Alcohol Thermomaeter, tenincheslong, withspiral bulb ;40° to + 130°, 2 00
4051. Mercurial Thermometer, gmduatud on the tube and readmg to 400°,

||I 1“- Case ., waw ses e BEEEEE s o ABEEEELE TR EEAE TR AN e REEEEEEEE FEEEEE 1 Ta
ln 4932, Mercurial Thermnmeter lhl[‘tEEn mches lnng, graduaied on the tube
and reading to 600°; 11 COSCo s erersssessseresancsseresssssansssensenssrrensens 2 25

4933. Mercurial Thérmumeter readmg to fifths nf a degree, mc]nsed in a
glass tube with porcelam scale, and furnished with a brass cap
) and hook for suspension ; eighteen inches long . . e 11 00

4934. Normal or Standard Thermometer. 24 inches long, dnnded upon tuhe
to fifths of a degree, from 0° to 110° Centigrade, in a neat morocco

OB i 3 0000 0 0 0 W e 12 50

*- 4035. Normal or Standard Thermometer, engraved upon the tube, from —40°
to +220° Fahrenheit; in neat case..........cicvviinvnvonnnnns . 15 00

4936. Comparative Thermometer, eight inches long, carrying the three
scales, Centigrade, Reaumur, and Fahrenheit.................... 2 50

4937. Comparative Thermometer, similar to No. 4930, but with the Bﬂﬂlea
engraved upon glass to perm1t of projection upon a screen by the
| lantern.. .. ..o.eeiveinnenncnennnns 5 50
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4938. 4939, 4940, 4941.
PRIUCE
4938. 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........ . . 812 50
4939. Metastatic Differential Thermometer of Walferdin, 1'] mchm Inng,
containing alcohol instead of mercury, and of course showing
slighter differences of temperature than is possible with mercury, . 12 50
4940, Maximum Thermometer of Walferdin, divided upon the tube. ..... 2 50
4941. Minimum Thermometer of Walferdin, divided upon the tube ..... 12 50
49142, Maximum Thermometer and Minimum Thermometer of Walferdin,
Nos. 4940 and 4941, with Normal Thermometer No. 4934, inclosed
IR DEHL TOTO0C CREB. < wowmiicav wtemsa v s S48 s R as B e ST 39 00
4943. Same as No. 4942, without the Standard Thermometer............. 20 00

4958 anc

50, 49060
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1950, U. 8. Signal Service Maximum Thermometer, twelve-inch

solid metal scale, enameled tube... .o viiiiiiiiiiiiinn srereressiiiaeen. 5 50
4951, U. 8. Signal Service Minimum Thermometer, solid metal

seale, twelve inches Jong. .. cvmeiovisssnncossismsrsssssnssssoraesesensnases 4 (0
4952. Standard Maxzimum Thermometer, engine divided on stem,

with poreelain or opaque glass scale, in oak frame, fourteen inches

Inll;.':..........H..,.,“‘..“............,..“.‘..,.....,,................. P 8 00
4053. Standard Minimum Thermometer, divided on stem, with porce-

lain or opaque glass scale, in oak frame, fourteen inches long......... 8 00
4958. Six’s Maximum and Minimum Thermometer, scale eight inches

long, mounted in painted tin case, with roof, for protection from

sun And WeRthET, . . cuiviienmmversstenmsmessssvaseeransnescsass 7 50
49539, Rix's Maximum and Minimum Thermometer. Similar to No. 4958, but

with scale fourteen inches long.. ..o vvenvriinrnnecsnansnne onn 10 50

4960, Six's Maximum and Minimum Thermometer. 18 inches long, mount-
od ou 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 available as a window thermometer.,.,..... 18 00

¥or complete list of thermometers, see Meteorological Catalogue.

4964 to 4966.

£964, Thermo-Multiplier., Twenty-five pairs of bismuth and antimony, in

brass case, with elevating and adjusting stand, clamp, caps, and
GCIEES --------------------------------- @8 & B ma m e B8 LRSS LSRR S . 30 m

4965. Thermo-Multiplier. Similar to No. 4064, but with thirty-six pairs. ... 35 00
4966. Thermo-Multiplier. Similar to No. 4964, but with forty-nine pairs. . 40 L0

Fag&;lmnomater, see Electricity ; Chapter VII, Nos. 5540 and
Jdd,
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SECTION 1V.—OF ABSORPTION, RADIATION, REFLECTION, REFRACTION, AND

POLARIZATION.

4975.
4975. Leslie's Radiator, 3 inches on a side, of different metals on different

O S errerenees
4980. Apparatus to show that radiant heat varies inversely as the square of
the distance. Used with the thermo-multiplier, Nos. 40064,
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, ....................

€981, Pair of Parabolic Reflectors, thirteen inches in diameter, with
elevating stands, ball and phosphorus cup........coooeeiiiii Ll

4983.

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 bolder, and phosphorus cup. Made
OXOBBAINETY HOORTAbE. .« v v vomins vama o S5 5 SuNE - S S

£083. 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 .. ............

PRICE

$2 00

7 00

10 €0

25 00

60 00
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| 4984 and 4985,
-i PRICE
| 4984. 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...,..... . 215 00
4985, Apparatus, same as No. 4984, but with parabolic reflector of nickel-
plated copper, thirteen inches in diameter . .....vvevenevrnennns e 22 00

4986.

£086. Ritchie’s Apparatus. Toshow 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 cylindrieal
vessel is placed between the arms, and can be adjusted to any de-
sired position. This vessel is filled with hot water, and has its 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 . .....o.ovvuvvenenss 20 00

€987, Burning Mirror. of silverad glass, six inches in diameter, mounted on
pivots on a brass frame, with a holder for the substances to be melted. 25 00

4990. Lens of Glass. six inches in diameter, to show refraction of heat ; on
abrassstand... ... ... .t e vereaes 100D

4991. Lens, similar to No. 4990 but eight inches in diameter,....,....... 13 00
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42992. 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 refractionof heat............coiiiiiiiiaiiannn, . 816 00
4093. Hollow Prism of Glass, for bisulphide of carbon, to show refraction
and dispersion of heat ; large model .. ..... ... . el iial 7 50

0

4994, Solid Prism of Rock Salt, for same purpose, in a neat case......... 1

4995.

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

This instrument consists of a graduatad 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.

2. Three screens for cutting off and limiting the ammount of heat,

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

4. A thermo-multiplier, No. 4964,

A delicate galvanometer, with leveling screws, accompanies the
table.

" MTRIIETTIE® Sl
G
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PRICE
4996, 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.
2. A Locatelli lamp on stand.
3. A double screen on stand.
4. A stand with circular table graduated on the margin.
b. Asilver reflector, burnished upon one side, but left unburnished
upon the other.
6. A hollow prism for bisulphide of carbon.
Fig. 4996 shows the mode of arranging the thermo-multiplier and
reflector.

N

4997. 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
geries of four U {tubes with the necessary stop-cocks, mounted on a
neat mahogany frame, and an additional Leslie's eube, with clamp
and shield, and a double screen. The mode ol u-ing is shown in

5001, o002
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. PRICK
5000. Conductometer. Brass disc, with wooden handle, and six bars of dif-
ferent material, with cups for phosphorus...............oooevnns 2 00
5001. Conductometer. Brass disc, on tripod stand, with six bars of different
material, with cups and a lamp for heating.............ooevnen 3 00
5002. Conductometer of Ingenhouse. A tank of copper, fifteen inches long,
three wide and two deep, with nine flanges, and rods of different 5'
00

substances, and cups for phosphorus........o.oveiiiiiiimiarriranienneee
5003. Jamin's Ingenhouse Conductometer. Similar to No. 5002, but with
cover, feet and lamp.............

5004. 5005.

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

funnel, air thermometer, and glass beaker.............conenen. 125
5005. Apparatus, &c., same as No. 5004, but mounted on neat stand...... 3 a0
5007. Wire (dauze. Four inches square, with handle................... o0
5008. Wire Gauze. Four inches in diameter, on stand, with Bunsen burner. 3 10

T
0011, 5012. 6010,

5010. Davy's Safety Lamp. Miner's model............oooviveniiinennn 4 G0
5011. Air Syringe. DBrass tube and piston, with box of tinder............ 2 00
5012. Air Syringe. Strong glass tube and piston, with box of tinder...... 6 0V
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PRICE
5013. Set of Boxwood Moulds, to use in showing the phenomenon of rege-
lation. Spherical, eylindrical, and lenticular forms.............. $7 50
5014. Cast-Iron Bottles. With screw top, to show the expansive power of
- waterin freezing. Each,............. ...t B e 4 09
l- SECTION V.—OF INSTRUMENTS ILLUSTRATING THE PHENOMENA
VAPORIZATION,
5030. 5031, 5032,
4 5030, Culinary Paradox.. A glass flask, capacity one quart, with cork, ... )
* 5031. Culinary Paradox. A glass flask, capacity one quart, with brass cap
- and SEOP-COCK. ... ..vvirune tirerninninans tacancartsiaanans 3 o0
, 5032, Culinary Paradox. A glass flask, with brass cap and stop-cock. A
g larger flask is connected with this by a metal tube, and a pair of stop-
cncks, placed as shown in the cut, permits the large flask to be ex-
hausted by the AIr-pump. ....cesceceanirtsssrsressssaresassens 15 00
>
3
5033. PE.IIIIGIB.HB ...................................  F s s Ba s w Ea# i omE oA T5
6034, Franklin’s Pulse Glass, ,................ kA T, ceene 75
5035. Pulse Glass, with straight stem..... A T— SRR (- 5
5%:6. BEolipile, or Ether Jet. Of glass........... AT SR VU 25
503Jlli‘l- Gwophoms ----------------------------- TR EREE ] "R N R I BW

9
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0038.

$038. 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
INBEEREIEIIE - vaate o e a0 R o R R S BT C R e e L

5041. Apparatus to show the Unequal Tension of Different Vapors. A
cistern of iron, and four strong barometer tubes of glass, securely
mounted upon & mahogany frame. ......c...cvvviieinenerinennes

PRICE

$3 00

12 00




———— e — — o m - —

INSTRUMENTS ILLUSTRATING THE PHENOMENA OF VAPORIZATION,

5042. Barometer, with deep Cistern, to show that the Law of Mariotte ap-
plies to Non saturated Vapors, Cistern of iron, with glass top,
mounted on a neat iron tripod. An ordinary barometer tube sup-
ported from one side of the tripod stand, is attached.............

5043. 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 upper
end of which a mn tallic vessel, with stop-cock, is cemented. All
securely fastened to a neat, but strong stand of wood.....v..veus

5046.

5045. Dalton’s Apparatus. To measure the tension of the vapor of water
between (° 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. .

5046. 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 a 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....... —

67

PRICE

$10 00

17 00

30 0o

15 00
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PRICE
5047. Apparatus of Gay Lussac and Thenard. To measure the tension of
vapors mingled with gases. . ... ............ ... ..., G $27 00

T T TR
AL b 12

5055.

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.
2. A silvered cup, pierced with small holes,
3. A silvered plate, perfectly plain, and a silvered 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. ...... a0 0a

H056.

5056. Copper Vessel, to show spheroidal state. With lamp supported on
stand as shown in the cut.. . ...eovevvenreeeerrrrnneeearaan-nes 12 50
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5058 5070, 5071,
. PRICHE
5057. Tube of Copper. Five inches long, to screw to the whirling table,
No. 4078, and a pair of wooden jaws, to illustrate the boiling of
water by friction, insulated by hard rubber.......... .ococoiriiiiinniiis, $5 04
6058 Candle Bombs, Perdozem.........c.cccesussesssccscsssssnanass 50
SECTION VI.—TneE STEAM ENGINE.
5070. Hero’s Engine. Of brass, with curved arms on a swivel joint. ..... . 4 25
0

$071. Hero's Engine. With straight jet, mounted, with lamp, on a neat car. 80

5072. 5073. 5074,

5072, Wollaston’s Ilustration of a Low-pressure Engine. Of strong glass. 150
5073. Same as No. 5072, but of brass, with safety valve, and handle with

Bpring holder. ....cvvevreesenrennenorsneerecirsancsesneassnones 4 00
5074, Working Model of High-pressure Engine. On tripod, with tin boiler,

oscillating cylinder and lamp........ R SRS 3 00
5075. Working Model of a High-pressure Engine. On tripod, with brass

boiler, oscillating cylinder, lamp, and low-water gauge. .. .. b s 5 50
5076. Working Model of a High-pressure Engine, all of brass, on a neat

brass stand, with oscillating cylinder, and lamp. ...........conenn 10 00

5077. Working Model, same as No. 5070, but with low-water gauge........ 11 00
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PRICH

5078. Working Model of High-pressure Bngine. 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 tly-wheel five inches
in diameter, and driving-wheel on end of crank to permit the attach-
ment of light articles for rotation.

0095,

5005. Sectional Model of Watts’ Engine. Of strong card-board. Showing
all the ipterior valves and details of construction. Moved by a

crank at the back....... s e T s e e s 10 00

%0906, 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.............., PR SR R e e 12 00
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PRICE
5007. Sectional Model of a Marine Englne, with Screw Propeller. of
~trung card-board, showing all the interior valves and details of con-
acruction. Moved by a crank at the back .......... T $12 00
=
y #‘ :
.
s
]
p m— I _% = P |
= A ', R N o
E‘.\ s -\\.».:\Jb. o SRR SRR Y \\\\\‘\\1\ ST \x\ Mow \‘\\\‘Q\\\\ ‘::s
FECAND

5098.

5098. Sectional Model of Locomotive Engine for high speed. Of strong
card-board. Showing all the interior valves and details of construc-
tion, Moved by a crank at the back.....evuviiivienrnneneeesse 1300
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SECTION VII.—HYGROMETERS,

¥
0|

5110. 5111. b112.

PRICE
5110. Saussure’s, or Hair Hygrometer. Nine and a half inches high, on

brass frame, with thermometer. Very neatly finished and inclosed
I A RETODE WO BRBO s aassn s siede s Wis e S 4w 58w . 815 00

5111, Daniell’s Hygrometer. On brass base, with silvered metallic post.
Whole instrument, eight inches high. In neat morocco case, lined
with velvet............. T PO | (.

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 ........cciiiiinrinnninnnnras resmmebanenanme sy  OF WY

o119,

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. On a neat marble base ......... T - N 15 00
5118, Rain Gtauge. Smithsonian style .......c.cviiviennernnnnnnn. N 5 00
5119. Mason Hygrometer Boxwood Scales..........cocoivvvemrnininennrnnns 4 50
5120. Opal Glass Scales, in metal case...........ccccvvvieinnnnne. - . —— . 8 00

i i e~ B e e m——




ELECTRICITY.

PART FIRST.
CHAPTER VIL

APPARATUS FOR EDUCATIONAL PURPOSES AND DEMONSTRATION.

SECTION L —INSTRUMENTS ILLUSTRATING THE FUNDAMENTAL PRINCIPLES OF
ELECTRICITY.

5141,
PRICE
H138. Lodestone, or Natural Magnet.................... P N e $0 50
5139. Lodestone. Very strong, in brass frame, with rings................ 15 00
SEAL. B DMEagihier., Bix Inohan JOBE .voomvosomsowmmsommsmsamsoyswssmmgs 50
5142. Bar Magnets. Pair, two inches long, to be used in projecting the
* magnetic phantom ” ; in box, with armatures................. 2 50
5143, Bar Magnets. Pair, nine inches long, in neat wooden box, with arma-
BB i o T S T R S R e R e RS e 3 50
| 5146. Magnetic Needle. Six incheslong. Onstand.................... 2 00
5147. Magnetic Needle. Very superior, with agate centre................ 3 60
| 0148. Magnetic Needle. Fifteen inches long, suspended by a stirrup and
cord from a brassstand. ......coe0vnevnenses SETEvETR i S 6 00
5149.
5149, Dipping Needle. Small Model. Needle, two inches long...... e 2 00
5150. Dipping Needle. Large Model. Needle, twelve inches long, on uni-
versal joint, mounted on brass stand. ..........c.c i iiiiiinn. 6 00

151, Inclination Compass. Graduated arc, needle three and a half inches
long. Verydelioats, ... vvevianeseserrersnennsanevorensevaeens 8 00
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5152 Inclination Compass. Vertical circle, ten inches in diameter, hori-
zontal circle, five inches; brass posts, base and leveling screws, all
delicately FISHEA o vvs e v esnsvennonnnsennessnnsnresenes eevee S0 00
5153. Inclination and Declination Compass. Needle on agate bear-
ings, circles graduated on silver, 140 mm. diameter .................... 25 00
= '.;"'.'..I.
|
5155. 5158.
5155. Astatic Needle. Pair, six inches long, on a brass pivot and stand. 2 00
5156. Astatic Needle. Pair, twelve inches long, supported hy an untwisted
cord froma brassstand. .. ....ciiiiieiii i iiii i i 9 00
0158, Torsion Balance. Glass case, eight inches in dmmet.er and ten inches
Righ:oans cavinssisieTan ue R AR R TR e e .. 20

5159. Coulomb Torsion Balance (5158), with ucessury parts for use as
ElELtlUmt‘ler (52£} FEE EEEABEEEE @ S FAREE APRABEEREE FER PR R RRERErRRERR R 44 00
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1 e § T se b twoinches long .......oenvevrnearsessnccnens
5172, ¢ b v two and one-half incheslong..............ccnn
5173, ¢ . ” three inches long. . .. .....cvvviannsssninnannns
nv4. M - 4 three and one-half incheslong., ...............
5173 ** i i four incheslong............ R R SRR
5176. ¢ 55 ¥ four and one-half inches long ...... A P
BlT:. * i ¥ fiveinches long. . ......c.coiiiviennrnrsancrens
5178, b L five and one-half inches long .. .....covveenonnn
5179. ¢ o " six inches long

5170-81, 5186. H187.

5180. Horseshoe Magnet, seven incheslong.......covnvveiiiiennns r—
b181. ¢ $ * eight inches long. ......... T AR S
5185. * ¢ % ten inches long, very superior quality..........
5186. ‘¢ B ' ten inches long, with rolling armature. ........
5187. Compound Horseshoe Magnet, four bars, four inches long..........
5188. Compound Horseshoe Magnet, four bars, five inches long............
5189. Compound Horseshoe Magnet, four bars, six inches long ............

JAMIN MAGNETS.

Composed of a number of strips fustened together, as per figure 5190-5196.,

Weight it
No. Thickness. Length. Wt of Iron. Wt. of Steel. Total wt. will carry,

5190, 1. 1. cm. 0.5 m. 085 k. 190 k. 275 k. -
5191. 2. 1. em. 0.5 m. 120 k. 250 k. 370 k. DM
5102. 3. 1.50c¢m. 06 m. 145 k. 435 k. 580 k. 10.k......
5193. 4. 2. cm., 07 m. 220 k. 800 k. 1.020 k. 15. k...
5194, 5. 3. cm. 0.8 m. 350k, 1.150k. 1.500 k. 20k
5195. 6. 4. em. 0.9 m. 500 k. 1.650 k. 2.150 k. 25, koo
5196, 7. 5. em, 100m. 1.870k, 5.950 k. 7820k, 80.k.....

10
10
15
20
25
30
35
50
60

9 00
10 40
13 20
14 70
16 50
45 00
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5216. 5217.

5210. Pith Balls, per dozen.. - . S s 25
5211, Pith Balls, suspended by cords, each . ................ R T et 10
5212. Glass Rod, for excitation, large... .................. SRR iis 100
5213, Rod of Shellac, for excitation. ........cooviiiiiiiian. SRR 125
5214. Rod of Vulcanite, for excitation. .............. e WL A 1 00
4216, Cat’s Blin; forexeller i cisiaisamiiib i iiadaiiieeivs V19
5216, Hollow Bphere, five inches in diameter. To show that electricity

residss only on the surface of bodies. On neat insulating stand,

WIth DIOOL LIADS, .\ vonensenasnsrsrensanasssssosssiossionsssosss 8 00
IEEIT. F'aradav’s Wire Cylinder, on a polished, insulated brass plate.. ... 4 00
5218, ** Hollow Cylinder," for showing that electricity resides only on

the surface of bodies, and is intended to replace the old Biot’s

Hemispheres; of brass, neatly mounted rubber support............... 6 0o
0219. Faraday's Bag, on insulated ring, six inches in diamster...... 4 00

AN
6220,

5220. New Insulating Support, by Mascart, with sulphurie acid (A).

This support is almost indispensable for experiments in eléctricity.

The electrified bodies are placed on the plate P or on the post D,

preserving the chargc...cooe i, T, R— 6 00
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5221, Induction Cylinders, of brass, finely finished, seven inches long, on

neat inmalating shend. .. covivivrs v rere eswae e TP —. ’
5222, Induction Globe, of silvered brass, four inches in diameter, on strong
InSRIGHInG SUATIR s v i i T i e R 8 8 R
5223, Pith Ball Electroscope, PIRID. .. wovemsusmismseeasumessassesses i s
5224, Plain gold Leaf Electrometer............... T

5225. 5226.

0225. 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. Large.......ccocciiienieiiiiiiiinnnnrnnnns

5226. Bennett's Electroscope, same as No. 5225, but with Volta's condenser
smetend of bl e G TR s R e

52263, Bennett’s Electroscope, but without condenser or balls, with foot, all
glass. A very good form, as the interior can easily be kept dry...

5227, Saussure’'s EleCtIOoBCOPe. ..ccu ioiiiteiiiiiirieninsnres cersrrsnssssnsensnrns

77

PRICH

$5 00

10 00
16 00

10 50
16 00
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78 RILECTRICITY.

5228. Coulomb’s Blectrometer. Glass case, eight inches in diameter, and ten

inches high, on neat stand of mahogany...............ooviiaann.

SECTION II

FRICE

$25 00

INSTRUMENTS FOR OBTAINING ELECTRICITY OF TENSION BY

FRICTION.

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

CHRMVOBRE. o i asaniane i W e B O A
6241. Electrophorus, of sealing wax, with brass baseand plate, fifteen inches
UARIEROY. . . o o s iie R mmmr e b8 e AR BT e SR A A TS
6242. Electrophorus, of vulcanite, ten inches in dmmater with brass base
AN PEEGR .+ - vvwmsisomiaiier s s S e B RN AR R
9243. Electrophorus, of vuleanite, fifteen inches in diameter, with brass base
T ] U e e S e el e e U R o s et el
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79

QUEEN'S NEW TOEPLER-HOLTZ ELECTRICAL

MACHINE.

No. 1 to 1g.

No. 1. Queen's New Toepler-Holtz Electrical Machine; gives long
and brilliant discharges ; self-charging ; will work under all atmo-
spheric_conditions, Diameter of revolving plate, 26 centimeters

= 10} mches, gwmg d-inch 5p-1.rk Mounted on finely pohshed

ba.‘ae T e b 5
No. la. New Tnepler—Hnltz Electncal Mnchme simliu.r tt} No. 1, but mth
revolving plate of 31 centimeters =— 12} inches.........courun..
No. 16. New Toepler-Holtz Electrical Maclune, with revnlnng p]nt.e of
36 centimeters = 144 inches... R
No. 1e. New Toepler-Holtz Electrical Machme Wll’h revnlvmg plate of
4] centimeters = 164 inches... o —
No. 1d. New Toepler-Holtz Electrlcul Machme Wlth revnlwng plale of
47 centimeters — 19 inches........... O
No. le. New Toepler-Holtz Electrical Machme wn‘.h revuhmg plata ﬂf
52 centimeters — 21 inches........... SEnegei
No. 1f. New Toepler-Holtz Electncal Machme w1th revﬂlﬂng plabe nf
57 centimeters = 23 Inches,......c.cevrvviiiinresesresnerarsssassnnsanrenass
No. 1g. New Toepler-Holtz Electncal M*u:hme W1th rﬂrnlﬂng plate of
62 centimeters = 25 INCheR. cyesssnr: —

Special duty-free prices on the machines i in this list on applmatmn

$25 00
30 00
40 00
50 00
70 00
85 00

120 00

1756 00
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1 TOEPLER-HOLTZ ELECTRICAL MACHINES. |
3 | SELF-CHARGING.
Will work under all atmospheric conditions. Best make, most improved
| form, and most complete. No. 2 Machines.
:I'-J }
j'\i!.'
L oo
! ‘,ii
1
il :
o
wl No. 2.
2
3 No. 2a. New Toepler-Holtz Electrical Machine; self-charging ; fitted
I with rubber supports, with neat and new arr.mgunent for adjusting
A | the combs, ete., to the plates; also with adjustment for the plates;
|| diameter of remhmg phte, 26 centimeters = 10} inches; ele-
| gantly mounted on polished mahogany base, with “Geissler tube
\ attachment, conical bearings for rubber supports, ete.................. $35 00
o Tlm achine is constructed with the utmost care, of the very ‘best material, and
1 is the ime%t and most complete machine made.
1 I No. 2b. New Toepler-Holtz Electrical Machine; similar to 2a, but with
Lol revolving plate of 31 centimeters — 125 Inehel s niasaaey,. 00 06
{ No. 2¢. New Toepler-Holtz Electrical M'u:hme with revn!wng plate of
el 36 centimeters — 144 inches... sknanivie, oeh k)
(e 1 No. 2d. New Toepler-Holtz Electrical chhme “with revolvmg plate of |+
vl 41 centimeters = 18} Inchesuis v snssisssismsssannnivonsnvsessvonseivens 75 00
20 | No. 2¢. New Toepler-Holtz Electrical Machine; with revolving plate of
oy 47 centimeters = 19 Inches. ..... ccecviivniiiinns vereneaen .. 90 00
| No. 2f. New Toepler-Holtz Electrical Machine; with revolﬂng plate of
gl 52 centimeters — 21 inches......ccve viicrcinninianivnnnn, I Pu—— 115 00
1 No. 29. New Toepler-Holtz Electrical Machine; with revolving plate of
o 57 centimeters — 23 inches... % ... 185 00
_(!r No. 2h. New Toepler-Holtz Electrical Machme “with rev{:]?ing plate of
;__5 62 centimeters — 25 inches........cc.ccorviieiiiineiiieniiiciiniiiiiiennees 200 00 |
.o No. 2i. New Toepler-Holtz Electrical Machine; with revolving plate of
oy 75 centimeters — 30 inches... R R AT R 250 00
Y No. 2j. New Toepler-Holtz lﬂ]ectrmal M:tclnﬂ&' with rev ul'.mg phte of
"bﬁ 90 centimeters = 36 iNChes.....covvviiiieiiiniiiiiieniniiiinns cennasssenssns 270 00
|
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TOEPLER-HOLTZ ELECTRICAL MACHINES.

With double revolving Plates, self-charging, complete on Mahogany base.
Similar to No. 2, but with two revolving and two stationary plates.

|
|

' No. 3a. New Toepler-Holtz Electrical Machine; self-charging;
double revolving plates, 26 centimeters = 104 inches in diameter,
mahogany base, beautifully finished............ $65 00

No. 3b. New Toepler-Holtz Electrical Machine; similar to 3a, but with
revolving plates 31 centimeters in diameter = 12} inches............ 80 00

No. 3¢. New Toepler-Holtz Electrical Machine; with revolving plates of

[ 36 centimeters = 14} inches..........coevveicciee woveciinninns eansnnns « 100 00

' No. 3d. New Toepler-Holtz Electrical Machine; with revolving plates of

41 centimeters = 16} INCheB.......c.ccecerrsrrrocrernssnnssssanerassans nseneses 120 00
| No. 3e. New Toepler-Holtz Electrical Machine; with revolving plates of

47 centimeters = 19 INCHES..eveenererereasesionssnssosassasseaasasseisannanses 100 00
No. 3/. New Toepler-Holtz Electrical Machine; with revolving plates of

52 centimeters = 21 iNCheS...cess.rvrrivaierssesssesasssasssnrsnrssseassenass 170 00
No. 3g. New Toepler-Holtz Electrical Machine; with revolving plates of

57 centimeters = 23 Inches.........co.cemmmmniiiiiiiiiinnii e
No. 3h. New Toepler-Holtz Electrical Machine; with revolving plates of

62 centimeters = 25 INCheS.....cccciviireemiiianiissniiiinn i sesannaes
No. 3i. New Toepler-Holtz Electrical Machine ; with revolving plates of

75 centimeters = 30 iNCheS.........cc..cocosssonmversessasssrssnsransecssaees 300 00
No. 3j. New Toepler-Holtz Electrical Machine ; with revolving plates of

Y0 centimeters — 36 INChEB.e.. cerreresrsrssrasas sossanssssassssssasaasansessss 400 00

230 00
260 00

TOEPLER-HOLTZ ELECTRICAL MACHINES.
With four revolving plates.

No. 4a. New Toepler-Holtz Electrical Machine ; with four revolving
plates, 36 centimeters — 144 inches in diameter, mounted on
mahogany base, with central mahogany pillar, all eleguntl&' pol-
ished. This instrument is of superior workmanship, and the
results which can be obtained with it are very fine....ovevuren. eeenss 125 00

e
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No. 4b. New Toepler-Holtz Electrical Machine; similar to 4a, but with
revolving plates of 41 centimeters — 1{)4 inches.........cccoeenes

No. 4¢c. New Toepler-Holtz Electrical Machine; with revolving plates of
47 centimeters — 19 inohes...... i dnsarsivssesi

No. 4d. New Toepler-Holtz Electrical Machine; with m?ulvlng pluh.,s of
52 centimeters — 21 inches.......c..s....... S

No. 4¢. New Toepler-Holtz Electrical Machme, vnth revulvmg plnr,ea uf
57 centimeters — 23 inches. ieeesaas. TR

No. 4/. New Toepler-Holtz Electrical Max:hme w1th ramhmg pl.tl‘.es of
62 centimeters — 25 inehes........cooemveiiiniiiiniiiiaian T

No. 4g9. New Toepler-Holtz Electrical Mm.lune wu:h re-;rnlvmg p]ntea of
75 centimeters — 30 inches........ ;

No. 4h. New Toepler-Holtz Electrical Machum w1th remlvmg plates {)f
90 centimeteors = 30 inChes..coe.reesssresarsnsesssansrssrsassssssisnessonsesns
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5244-48.

PRICE,

5244, Friction Machine. Plate, of glass, twelve inches in dinmeter, with
solid walnut base. Prime Conductor of tin, neatly _]npanned silk
apron, box of amalgam, and three feet of brass chain................. $20 00

5245. Friction Machine. Glass plate, sixteen inches in dmmeter, sulld wa.l-

nut base, finely polished, felt rulbibers of best quality, insulated
positive and negative conductors, of brass; Rogers' condenser, silk
apron, box of amalgam, and four feet of brass chain. ............ 22 00

5246. 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 brase chain.............. 30 00

06247. Friction Machine. Glass plate, twenty-four inches in diameter, with
solid polished walnut base, felt rubbers of best guality, insulated
positive and negative unnductora of brass; Rogers' condenser, silk
apron, box of amalgam, and six feet of brass chain. . ............ 42 00
9248, Friction Machine. Glass plate, thirty inches in diameter, with solid
polished walnut base, felt rubbers of best quality, msu.la.ted posi-
tive and negative cnnductc:rrs. of brass; Rogers' condenser, silk
apron, box of amalgam, and eight feet of brass chain............. 70 00

SECTION III.—ON THE ATTRACTION AND REPULSION OF TENSIONAL ELECTRICITY.

5270 and 5271. 5273 and 5274.
5270, Directing Rod. Of brass, with balls and adjusting slide. Three feet
in length, on insulating stand........c.cccciiiiiiniiiiioiennsansresssnnnnes 4 50
5271. Directing Rod. Same as No. 5270, but four feet in leng'th .......... 6 00

9272. Quadrant Electrometer, and ata.nd ........ SRS L W 2 50
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86 JAMES W. QUEEN & CO., PHILADELPHIA.
PRICE,
5273. Insulating Stool. With feet of rubber... s % B
5274. Insulating Stool. Of mahogany, finel ﬁnmhed w1th feet of glasa or
rubber, fitted into screw sockets of brass......iveees —— I 6 00

I
&€ ¢ & & - v
5275. 5}
5275. Blectrical Chime. Two bells. 178
5276. Electrical Chime. Three bells 2 00
5277. Electrical Chime. Five bells, centre one four inches in diameter. . . 9 00
H278, 125
0279, 1 50
5280, 1 50

5281. 5282.

5281, Blectrical Swing. .......c00civiiresneseasincionissasioascnsisns 4 00
5282, Blectrical Bee-Bam. . ... ....ooviiiriinr ittt iiaeiraaanaraaan 4 20
5283. Electrical Orrery. To place in prime conductor............cu.u.n 4 50
5234, Blectrical Inclined Plane..........cocvrsersornnsanns - 3 4 00

5285. 5286.

9285, Blectrical Bucket, .. ........ccciveirceenrsasanssssanssesans e 1 00
§286. Revolving Globe. . . M T T T e S N e 276
52864.Revolving Cylindar RS R TR RS 3 50
5287. Plate, to screw on sl1d1ng rnd fnr use w1th capped recewer, to slmw

Volta’'s Hail Storm.. - i 75

52874.Points, to use with c1pped receiver, ahomng bruqh dmclmrge, etc 2 00

o B k. B . L I T

——

=T &7 =9
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PRICE

5388 Volta’s Hail Btorm . .. .. Ceereearaee ST == v CRRRR SR $5 00
5289. Volta's Hail Storm. Arranged for Projoction. .. ccvcasseessssssncese b €0

5203.
5200. Blectrical Flierand Stand . ..............cccvviivuinrens x
5201. Blectrical Bwan.......ccon0ueve0ns e A S
5292, Blectrical Spider......... LY N e e A b e 8 25
i 5293. Iosulated Conductor. Of brass, 5 inches in diameter and 24 inches

DOMIE s 0 W 0 ST S 0 M T s . 2000
5204. Metallic Plates. For dancing images, for suapennmn, Of tin, neatly

japanned, ten inches in diameter. Not adjustable............... 1 50
6295. Metallic Plates. For dancing images. S1mﬂa.r to No. 5294 but lower

one on an adjusting stand. . .........oiiiilii il i e, 4 00
5297. Dancing Images. Of pith, perpair.............c .00 R 75
5298, Pith Birds. Per dozen.......... SRR RTINS 100

SECTION IV.—CONDENSERS AND THE LEYDEN JAR

5309-13. 5314. 5315. 5316. 5317. 5318 and 5319.
5309. Leyden Jar. One-half pinte.....coceiiiiinie ennnminnnninen 1 00
5310. Leyden Jar, One pint.......cocimmeeimiss s, 125

5311. Leyden Jar. One quart..... D i T g T B S 1 50
5312. Leyden Jar. One half gallcm ................ Gl e IR & i
5313. Leyden Jar. Omegallon........cceiiiiininrinnnenannnannns 2 50
5314. Lightning Jar.. Half gallon ............ R veens: B 2D
5315. Atmospheric Leyden Jar. Half g_'a.ilnn R—— vevecenerenas 2 50
H316. Blectrometer Jar. Half gallon........ . R . 2 B0
5317 Leyden Jar. With movable coatings............ iR R e 2 00
5318. Diamond Jar. Half gallon......... PO 5~ oo 1 57 3 00
5319. Diamond Jar. Gallon.....evvereessssrnsssararonsonarscincaseses 373
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5321 and 22.

5H321.
H322,
5323,
5324.
325,
03206,
7. Miser’s Plate.

D32

5328,

JAMES W. QUEEN & CO., PHILADELPHIA, PA.

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

=

on

Double Jar.

Double Jar.
Unit Jar,

Pint and quarb........ccivevvisivasana A

Quart and half gallon.............. R R
For measuring the quantity of E]Eﬂtl‘lﬂlt}' o
Blectrical Sportsman. OUn stand, with Leyden jar, a.nd hn-ds

Electrical Sportsman and electrometer jar with birds
Electrical Sportsman, and birds, without jar

LR BT R BT R B

RO 0O O ED s G
888

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

)

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

=
L=

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

Ten inches by twelve, unmounted
Miser's Plate. Same as No. 5327, but in a neat walnut frame....

Lo
=
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1134{]

PRICE

5335. Condenser of Bpinus. Outer plates each six and a half inches in diam-
eter, on neat mahogany stand. .. .......... ... ... ... ... « v+« 916 00
6335%. Condenser of Epinus, as above, but finer...cov.ueveveeconne.rrnnsnn., 20 00
5336. Electrical Battery. In neat walnut tray, cunta.mmg fmlr qua.rt ]nrs 9 00
5337. Electrical Battery, Similar to No. 5336, but with six quart jars..... 13 00

6338. Electrical Battery. In neat walnut tray, containing four half-gallon
jars, .. .. B £ R T R S S A A e e e 12 00
5339. Electrical Batbery Similar to No. 5338, but with six half-gallon jars. 15 00
6340. Electrical Battery. Same as above, but with nine half-gallon jars. . 23 00

5341. Electrical Battery. In neat walnut tray, with handles, contammg
TO0E OEOGRILOR TRE . oo imsam e st v o e S s G b g 15 (0

0342, Electrical Battery., Similar to No. 5341, but with six ﬂne-ga.llnn jars. 22 00

5345.

b345. Glass or Rubber Handle Discharger. Not jointed........... e 2 25
0346. Glass or Rubber Handle Discharger. Jointed.............. S ST 3
9347, Discharger. With two handles of glass or rubber................... 4 00
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o
R R

¥ 5348. Henley's Universal Discharger, or Table for Experiments, with
: ! balls, ball with hook, carbon holders, points bent arms, discs, etc.
All these accessories can be placed on a detachable joint......cccc... 15 00

A
_'_j't ). 5349. Universal Discharger. Insulated arms and adjusting table......... 12 00
Al 5350. Phosphorus Apparatus..........oeeeveeesseeasss R 4 s




5309,
5360,
G361,

3302,

JAMES W. QUEEN & CO., PHILADELPHIA, PA

SECTION V.—OX THE ELECTRICAL DISCHARGE.

01

Kinnersley's Thermometer ..............ccciviiiiiiiinaiies ous
Powder Apparatus.......... S R R R R e b e
Powder Bomb. Of wood, on mahogany base. . ..., RN A
Gas Piatol, of Japanned T . ..conreerservunsaesmassseessason e

5363. 5364. n366. 5367,
5333. Blectrical Pistol. Of brass, with wooden handle. . .. .. .............
53064. Blectrical Bomb. Of ivory, on mahogany base...................
53606, Fire House of Japanned Tin. .. ... R R S R R (e
5367. Bther Cup, with ball at centre and with handle of wood..........
0368, Brass Ball, On handle, to be used in igniting cotton..............
0369. Thunder House, so hinged as to blow open when the electric spark
18 R PO s S SRR R e e
9370. Fulminating Pane. Plate of Glass, twelve inches square, with the
middle coated with filings, to show the zigzag course of the electric
spark. Not framed ..., . N ——— S A
5371. Fulminating Pane. In neat frame, onstand................ e wene
0372, Luminous Pane. With varions devices, such as a star. arch. motto
flowers, ete., etc., in neat frame on stand. .......... s A
5373. Luminous Globe. On polished walnut base. ..., .....oveeveennnns
b374. Luminous or Diamond Tube. Straight. One foot long....... —
9375, Luminous Tube. Straight. Two feet long...... R o om0
h376. Luminous Tube, Straight. Three feet long, . .....covvn... e

8377.

Luminous Tube. With hook for suspension. Three feet long......

4 00

3 00
4 50
1 00
125

8 50

[ e e
L=~

Cho OO O

the 0 2 B ~T O Lo
oS oo e

o]

_."':".:".'- :__:_.

E.»
'

T i
‘:fh{--uﬂf%q

i g

ST

-

et
e

=

e

AW

’ 1‘;
R | 2

Wi
i




I'I:g

5380. Aurora Tube.

5381, Aurora Tube.
Ras2 Aurora Tube,
53%4. Aurora Tube.

¥
W |

I.
¥

ELECTRICITY.

d_....-'d“-‘?‘.-,‘_

*""."‘""'ru.
w/ Ay, i""
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il
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-
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PRICE

Plain glass, three feet long. . ... s Ras R 00

Plain glass, four feet long.............co000 R 8 00
Plain ;i‘_;'lil.‘iH.r extra size, four feet long............. .. 1000
Of uranium glass, three feet long.......... cowaseass A0 HY

o 9
E!
i
il
A
I
;5 =
- —
¥
i
i 1 ™

|
ol |'-. _
538084, D388,
0388, Abbe Nollett’s Globe, with receiver, . Ch e e (0
03R89. Electrical Egg. Twelve inches high, r:-f plam ghss ................ -0

n390. Electrical Egg.
0391, Electrical Eog.
5302 Electrical Egg.
9390, Gassiot’s Cascade. Of plain glass, goblet at top four inches ia diam-

Of uraninm glass, twelve inches high...... ..... 00

6

1
Sixteen inches high, plain glass. .. ............00.. 9 GO

8
Of uranium glass, sixteen inches high............. 11 €O
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PRICR

5396. Gassiot's Cascade. Of uranium glass, four inches in diameter. . .... $2 00

! 5397, Gassiot's Cascade. Of uranium glass, five inches in diameter. ... ... 2 50
5398, Gassiot's Cascade. Of uranium glass, five and a half inches in diwm-

eter. . ... o AR e R T TR R SR S R WA 275

5309. Nluminating Bgg Stand. Of wood, wﬂ:.h metal mnnectmnﬁ .......... 2 00
5400. Block of Uranium Glass. For use under the exhausted receiver of

BT AIP-PUIMNP. .« cevvveeioerunernsnanaes snsoasssssoncssecnnansan 2 50

5401. Block of Uranium Glass. Similar to No. 5400, but in neat case.. ... 4 00

SECTION VI.—ON SUNDRY ACCESSORIES TO ELECTRICAL INSTRUMENTS

| 5410. Brass Chain. For connections, per yard. .......ooureuieraincaions 15

5411, Copper Wire. Insulated with gutta-percha, per yard............. . 10

5413. Amalgam. Perbotle .......... c.ooiiiiiiiiiiiiiiiaienas e 25

5420. Tin Foil. For coatings, per pound..ceee. oo vvievncraieeniineennn, 50

) 5421. Glass Péata. Twelve inches in diameter, center drilled and edgea 3 50
RO v SR s R R R R ————

5422, Glass Plate. Similar to No. 5421, but sixteen inches in dmnmter : 4 50

5423. Glass Plate. Similar to No. 5421, but twenty inches in diameter. ... 7 50

5424. Glass Plate. Similar to No. 5421, but twenty-four inches in diam-
BB s S R RS R e e e S8 B8 S P 10 00

PLATES FOR TOEPLER-HOLTZ MACHINES.

All of our machines are designated by the diameter of the revolving plates.

$ 5425. Plates for 26 cm. (= 10 inch) Machine, each.......c.ccovviriiniiniiiinns 2 00
5426. Plates for 31 cm. (= 12} inch) Machine, each.......cc.oeeeeiiiiennnnnins 3 60
5427. Plates for 36 cm. (— 14} inch) Machine, each........cccooieniiiinniinnns 475
5428. Plates for 41 em. (= 164 inch) Machine, each..........co coiniiiiiiiiniins 5 75
5429. Plates for 47 em. (=19 inch) Machine, each........... RRRE——— 7 00
5430. Plates for 52 cm. (=21 inch) Machine, each.......cccoeen woriernnicnnns 775

Larger sizes on application. Stationary plates same prices as revolving plates for
the same machines.

CONDENSERS FOR TOEPLER-HOLTZ MACHINES.

! 5435. Condensers for 26 cm. Machine, each ....covvvviiiiiiinniiinasssanian 65
5436. Condensers for 31 cmn. Machine, each..coueeveenririniiniiiiiiiiininiiiniie, 90
5437. Condensers for 36 cm. Machine, each.........c.evveeees TR e 125
F438. Condensers for 41 cm. Machine, each....ccocvaviiinriiniiiccnineiiiiiiienn. 1 50
| 5439. Condensers for 47 cm. Machine, each........cccviireneciineiiniiiniiinin. 176

5440. Condensers for 52 em. Machine, each.........ccoiiiiiiiiriininiimiessnecsann. 2 00
Larger sizes on application.




0460.

1461,

462
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SECTION VII.—GALVANIC BATTERIES.

!

54061, 5462,
Simple Galvanic Cell. A plate of copper, another of zine, with con-

necting wiresand glasscell..........ccoiviiiniiiiiaa canrave 2 00
Simple Galvanic Cell, for projection. .........ccivvvunenen R 4 50
Volta’s Column Battery.........ccoveuuess B TR inewwnae e DM

4

R —— N — = I = = - A -b‘

-

i e e

.

5465,

5463. Zamboni’'s Pile. Able to move a needle.......coviiiiiiiiiiisanioiiiin 17 50
5465. Bohnenberger's Electroscope, with dry pile; horizontal model,

with insulated movable plates pp”, between which is the gold leaf.
The plates pp’ can be moved by the rods bb’ from the outside of
the case. The middle of the pile can be connected to the earth.
With arrangement to bring the gold leaf to the vertical, or to zero,
and opening to observe the gold leaf........cccovvevrviiiiiiiinninnnnen. 48 00

H4GG. 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
g0 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. . ..ccovvivvoecrcesnascarenna 40 (G0
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QUEEN'S NEW PLUNGE BATTERY.

Nos. 1 AND 2.

Queen’s New Plunge Battery, on account of its compuetness, power, €ase of manipule-
tion, simple but perfect arrangement for connecting up for cither the quantity or inten
gity ewrrent, has become a general favorite in the lecture-room. The large six-cell battery
is fitted with a wheel and ratehet, and is not as represented in the cut. We use this
battery daily, to show Crookes’ Tubes, Geissler Tubes, etc., ete. It is often allowed to
remain weeks, without needing any attention, and is always ready, and is invaluable to
the teacher. Great care should be used to see that the battery is taken out of the
solution immediately after use. The connections of this battery are detachable, so
any number of cells, from one to six, can be used, and can be arranged for either
quantity or intensity.

5500. New Dipping Battery, No. 1, with movable elements, arranged for
quantity or intensity ; six cells, in wood frame, carbons 33x14 in.... 18 00
5501. New Dipping Batterv, No. 2 similar to above cut, with six cells;
carbon plates, 53x2} in., with wheel and rachet, for lifting out of
the acid. Complete....cruransinesns overiess 3D (0

PATENT AUTOMATIC BATTERIES.

These are furnished with an arrangement by which the carbon and zincs are auto-
matically raised from the fluid when not in use. Well adapted for demonstration
purposes in the class-room. Connections are permanent, hence the battery must be
use;d ias a whole, connected for intemsity only, amount of current regulated by
treadle,
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THE GALVANOMETER AND ELECTRICAL MEASUREMENT.
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3 5505
o1 5505. Patent Automatic Battery, six one-gallon cells, imitation walnut
ol case (carbons 28x48)....... corerviesinniresass T S R S . 15 00 l
i Same as above, in ebonized case................. R RN RS R AR 20 00 F
o Packing for shipment, on either above........viveverievisrenssnesensrarnnianss 1 00

3| Extra zines (rolled), each.... gececiiiiiiiiiiiiiniiiiiersssss s nirens ssssseens 20
1115 2 9 R0y 1 T L R S e S 15 h
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SECTION VIIL—THE GALVANOMETER AND ELECTRICAL MEASUREMENT.

5535 and 5536. = - K539 and 5540.

5535. Apparatus to Illustrate Oersted’s Law. Magnet eight inches long. 4 00
6536, Apparatus to Illustrate QOersted’s law. Magnet fifteen inches long 7 00
5537. Galvanometer. Simple form, with single needle suspended upon a

needle PoInERE COntOr . ;oo amviiiain ErvER R R e e 5 00
5038. Galvanometer, with astatic needle; on rosewood base, with leveling
screws, graduated circle, and glaas OOYRY ccnasas v rransTavi 15 00

0039, Galvanometer. Similar to No. 5339, but with posts to suspend the
needle by a filament of unspun silk, an adjustment for plm:ing the

zero of the scale in the axis of the coil, and leveling screws. oo 2000
0540, Galvanometer. Similar to No. 5539, but with helix for use in thermﬂ-
electric experiments ,, ..o o0usvevvscsae T ————— . 20 00

SECTION IX.—Or INSTRUMENTS ILLUSTRATING THE HEATING EFFECTE OF
DyNAMICAL ELECTRICITY.

HhT8.
FRICE
5575. Galvanic Lamp. Of platinum wire in coil, with vertical support of
brass, nnanmtpohshedim&eufmahogauy .......... vesrssesnsers $0 00
5576. Powder Cup. Of brass, with platinum wire in coil. . SR 100

5977, Powder Cup. Of brass, with handle of wood, and an extrﬂ. supply of
PINEIRYYA WIS, oo esssarmee e Bl & S 4 00

5578. Voltaic Pistol. Of bm&a, strongly made and reatly finished........ 5 00




DYNAMICAL ELECTRICITY.

=t 5579. Simple Electric Lamp. Base of wood, arms and holders of brass.. 8 00

« b
& | 5580. Simple Electric Lamp. Base of hard rubber, post, arm, and carbon
l holders Of DEMS; : <o unsymmias ST s nesarssamsy 18 av
Sl i For complete list of Electrical Lamps, see Part 4.
sk 18
_.: ‘r }




5600.
5601.

H002.

5603,

5005.

JAMES W. QUEEN & C0O., PHILADELPHIA, PA,

BECTION X.—Or ELECTROLYSIS.

o
g 1
e e b

5600. 50601. 9602.

U Tube of Glass. Arms 12 inches long. Insulated copper wires with
bar electrodes of platinum...... R Sl e N e NP

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

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. Plate glass sides, improved brass clamps, binding
screws, platinum bar electrodes, and small glass bell tubes for the

Chemical Voltameter. Plain glass goblet, 7 inches high, platinum bar
electrodes, binding screws, and single graduated glass bell. , . ......

PRICE

$1 50

3 00

6 00

3 00
6 00




06625. Ampere's Frame. Base of polished mahogany, figures of copper,

)
50628, ]
5626. Ampere’s Table. Polished table of mahogany, two vertical posts of
brass, with mercury cups at base and #op for sustaining the wire
forms ; two forms twenty inches square of heavy wire, one to show
attraction, the other repulsion, With intensifier. See cutp. 95... $27 00 f

5627. Solenoid. Without frame, of heavy wire, with points for suspen-

100 ILLUSTRATING THE LAWS OF CURRENTS,

SECTION XI.—ILLUSTRATING THE LAws OoF CURRENTS.

consisting of solenoid, astatic combination, square, and circle.
With strong bar magnet. This is a new form, which requires less
battery to operate it. The rotation may be coutinuous, and it is
altogether much more gatisfactory than the old arrangement......... 20 00

sasmmssanaRiBasaiRAEEN 3 {}“

gion, as in No. 5625................

5628. De la Rives’ Ring........ e B T R R S S R R S R 1 50




o632,

5633,
6634.

5063D.

5637.

0638,
00639,
5640.

0641.

b642,
5645.

JAMES W. QUEEN & CO.,, PHILADELPHIA, PA, 1(}1
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H632. 5633. 5635.

Helix on Stand. Base of mahogany, pillar of brass, ecoil of insu-

lated copper wire, with binding screws, and rod of soft iron...... . 3 00
Three-Pole Helix, on stand,as in No, 5032, ,....... ... ...veinine 3 50
Horizontal Coil. Twelve inches long, of insulated copper wire, on

neat stand, with soft iron bar, similar to No. 5632................ 10 00
Lifting Coil. Four inches long, with soft iron bar................. 3 00
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5637 and 5640.

1l

Electro-Magnet. Three inches long, sustaining about twenty-five
pounds. . ... T S R R TR s A R S T R SR

1
Electro-Magnet. Four inches long, sustaining about forty pounds. .. 2 00
2

Electro-Magnet. Five inches long, sustaining about sixty pounds. .. £0
Electro-Magnet, Seven inches long, sustaining about one hundred

and twenty pounds...... cooeiiii s e, 3 60
Electro-Magnet. Same as No. 5640, but mounted in strong frame

with binding screws and armature with hook. ................... 8 00

Globe and Coil, with magnetic and dipping needle................. 5 0Q

Magic Circle. Two semicircular soft iron bars, with handles of brass ;
a hollow ring of insulated copper wire permits the semicircles to
gipintoit.........o0vvus S A ——— < o7 P $3 50
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6650. 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. 425.) 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 . Price on application,................... ST

0651. Apparatus to demonstrate to a large audience that an iron bar is
lengthened by the process of magnetization. Cousisting 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, connected with a mirror by a spiral spring, to magnify the
amount of expansion as much as practicable. An iron bar, two feet
long, and a coil of wire, eighteen inches long, serve for the magnetic
exoitation. Price on applcation.., ..c.viwivainsvsinsvsviesevvi

SECTION XII.—TELEGRAPHIC INSTRUMENTS,

5652. Dial Telegraph. Consisting of a manipulator 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 1o aneab DoxX: st i e s s R s 15 00

I

LR TR A ARDREAR AL R TARRER AR AR ERR AR EARRA T E A YRR RERRY YA REATT
) )

5653. 5654.

5653. Plain Signal Key, for closing and opening ciretlit........cvuvvverenses 1 50

65654. Plain Receiver, Morse, without clock-work, finely finished, on
polishad  tIRhOBERY DBSE.cwicusvanissnmsssismsasssavncaine 100




ELECTRO-MOTORS.

il

-Iﬁ_l"nnunn-.ll'.";
5660 b661. 5662
SECTION XVI.—Or TuErMO-ELECTRICITY.

5760, Pair of Blements. Of brass and German silver............vuvven..

5661. Thermo-Multiplier. Five pairs of brass and German silver. . ......

6662, Thermo-Electric Arch. Consists of a permanent magnet, between the
poles of which is placed an arch. the ends of which are soldered toa
ring, the arch and ring by a pivot are free to turn upon the support
placed between the poles ; a lamp upon a movable stand attached
to the support can be raised or lowered, as may be required....... .

5663. Thermo-Multiplier. Consisting of twenty-five pairs of bismuth and
antimony, mounted in neat brass case, with caps, cones, and bind-
ing-screws, on an adjusting stand.......

5664. Thermo-Multiplier. Similar to No. 5903. but consisting of thirty-

six pairs of bismuth and antimony. .. ... .......ciiiiiiiiiiaa...
5665. Thermo-Multiplier. Similar to No. 5903, but consisting of forty-
nine pairs of bismuth and antimony. ..............ciiiiinnnnnn .

SECTION XVII.—Or ELECTRO-MOTORS.

103

$5 50

30 00
35 00
40 00
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5666. Revolving Blectro-Magnet. Consisting of a permanent horseshoe
magnet, with an electro-magnet rotating freely upon an axis placed
between ItB POIe8, . .. covivirenisrrvassenisscesnes s T

5667. Bell Engine. Similar to No, 5915, but with the addition of a bell,
which 1s struck by a hammer set in motion by the electro-magnet.

5668. Revolving Armatures. Consisting of an electro-magnet, with a wheel
carrying three soft iron armatures, rotating above the poles.......

5609. Contracting Helix of Copper Wire, with brass pillar and mercury
CUP ON DABE....veeeerrneieeneirii et s s

5670. Revolving Coil. A copper coil connected with binding screws. rotat-
ing between the poles of a strong permanent horseshoe magnet. . ..

5671. Revolving Magnet. The converse of No. 5919.................
n672. Page’s Reciprocating Engine............coocvivniinniiiaiinnian.
5673. Revolving Spur-Wheel..........c...coviiniiiiiiiiiiiiniiienss

T P Moo
E

1
6674,

5675. Clockwork Electrotome. With copper spiral to show the intensifica-
tion of the spark. Withoutcell. .......covuivinniieiiaiirincenes

FRITE

$7 00
10 00

10 00

20 00
15 00
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COPPER WIRE FOR CONNECTIONS.
B. & 8., AMERICAN GAUGE.

No. Bare, Cotton covered, 8ilk covered. Office wire.
3 | $0 B 060,000 81100000 03D
]a..., 1 O 5 [T | X . | ISR ) & SR 0.35
lh..... I ¢ ;NI | 1 .1 [T . OI) . SO——— |
Y osivaes KLBR e B s i) Bar s s 00
18 irnnernnnens0.320 s 060, 00s v 116 e 0.35
j | ¢ ORTIVERIRIVER | 1. | SRR ) | ¥ . | | S 11600 i 00 0.80
s, | B I, v s 0.60....... it I8 s DO
.} 0.34 .. {]TO ..1.20

. SRR | 1. L. FRBPMERIT. o Ay | « RATRRN 1.30

b=, IO Ot |t | RN Rt 088 ninan 148

.2 S 0.43...c0vee0000:.0.90 0 iiiiinnnen.. 1.56

For full list of Wire, see Part 2, containing Eleetrical Test Instruments, etc.

SECTION XIII.—OF INDUCED CURRENTA

5701.

FRICE

5700. Primary and Secondary Coils. Mounted on neat mahogany stand,
with movabla core of soft iron wire, for use with galvanometer... $12 00

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 BlﬂW DERAkR. v e e e e 12 00
$702. Portable Helix for Shocking. Inclosed in a neat mahagany box, with
a small cell, having six varieties of current, and a brass insulator for
thesﬂftirﬂncﬂre................................. Siieieiese 1800
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5705,

5705. 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, .....c.cvvevrrrnecersonaresnns
5706. Arago’s Induction Apparatus. Consisting of a horizontal disc of
copper, arranged to be set in rapid rotation, immediately beneath a
magneticneedle., .. ..ocv0iinnciiavaasia g At e
5707. Babbage & Herschel’s Induction Apparatus. Consisting of a mag-
net, arranged to be set in rapid rotation, and a dise of copper sup-
ported above the magnet on a delicate pivot. ...........coovinnnts

5708,

5708. Foucault Apparatus, small model, for demonstration. The dise
revolving between the poles of an electro-magnet; motion is pro-
duced by the falling of a weight fixed to a cord wound upon the
axis of the dise. As soon as the current passes into the electro-
maﬁget the disc stops; when the current is broken it recovers its
BPGOH 1on s roncrsanmmessirensssseysrnnssnnnn e rssenssnanesayessss issgress uorsonsssgeTIOn

30 00

16 &

23 00
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5721.
PRICE
5720. Clark’s Induction Machine. For physiological effects. Small model.
A single strong magnet, one pair of spirals, for intensity, and a pair
of conduecting wires with handles. Inneatbox.................. $10 00
Other sizes and styles, from.....c.oueveconcersrssonsnsnsossssees veernnnnn$9,00 t0 18 00
5723.
5?23- Galvanic Elippersl PEr pair |||||| @essadiadE BEGEAEdES SRS REERRERARERERR R RN - 1 5

0
724. Insulated Handles. Per pair.......ccccoeisavesarressinssncnsisnsnrenss 2 00

SECTION XIV.—THE RUHMEKORFF, OR INDUCTION CoOIL.

9726-27. 5728-34.
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QUEEN'S NEW DISSECTED RU!

JAMES W. QUEEN & CO., PHILADELPHIA.

Induction Coil. With automatic break, giving spark about § inch

in length, on neat mahogany base......ccovviiiiiieeninien
Induction Coil, Similar to No, 5726, but with plein commutator,
giving spurk of about }eineh oo cineanenns :

~Improved Induction Coil,  With automatic break, new and improved
] ’ I

conmmutator, on neat mahogany base with rubber cover, and mount-

ings, giving spark of §-inch.........iiniiiinaninas.
Tnduection Coil.  Similar to No. 5728, but giving $-inch spark .........
Induction Coil.  Similar to No. 5728, but giving spark of 1} inches...
Induction Coil.  Similar to No. 5728, but giving spark of 1§ inches...
Induction Coil. Similar to No. 5728, but giving spark of 22 inches..,
Induction Coil. Similar to No. 5728, but giving spark of 4 inches....
Induction Coil.  Similar to No. 5728, but giving spark of 6 inches..

CE R

— -

I'ricr

$6 00

8 00

12 00
20 G0
30 00
50 00
To 00
125 0y

HMKORFF COIL.

The principal advantages of our new form of Induction Coil, are, that it is so
constructed that it can be readily dissected or taken apart, without at all injuring its
efliciency as a good practical instrument, and that the connections are all placed on
the top of the mahogany case; the student can thus readily trace the course of the
electrical current. For purposes of demonstration this form is far more valuable

than the one usually sold.

—
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A A’ are binding posts, to connect with the battery; C is the new Bertin Com-
mutator for reversing the current; at P, the battery current enters the primary coil;
this latter can be removed for demunstmlmn as also can the core r; at n, the hﬂ.tta.rjr
current is n.utnmn.tically broken.

The brass plates p p’, connect the condenser with the primary circuit; the con-
denser i3 contained 1n a ﬂlldm;., drawer, which can be easily removed.

B B’ are the terminals of the secondary coil.

The coils are encased in hard rubber, the base is mahogany finely polished, tha
connections are copper and brass all elegantly finished.

5740. Queen’'s Dissected Ruhmkorff Coil, No. I, gumg sparka of

U mm. (about 1} ing) covieenionnn. veeenee $45 00

5741, Queen's Dissected Ri llnukurﬂ L{:ll \0 2, gurmg apml{s of 40 miu,
(-l.hnut 1§ in.) .... cee e 62 GO

5742, Queen’s Dissected Ruhmkorft Lmi ‘No. 3, gwmg s;mrka ‘of 60 mm.
(about 28 in.)........ Graieasas 3000

5743. Queen’s Dissected RulunLurﬁ Cm] Nn 4, gwmg spnrkn of 100 mm,
(BOUL 4 IN.)eeerrnens ceriiirniniiniiriseeres casseasiisnssssecansanssssssssrasansas 145 00

5744. Queen’s Dissected Ruhmkorff Coil, No. 5 ,gnrmg aparks of 150 mm,
(about 6 in.)... S — i esinsrsnieiss: A0 D

We can furnish theﬁe, duty fme, to Educa.tmnu.l Insl‘.:tutmna.

RUHMKORFF COILS.

This list comprises the Coils made by the celebrated maker, ** Ruhmkorff,’ and are
imported to order.

2= =

.,| |||.'||| |||'||' ||||| .|||]|l\||. ||l||J|F| ||| | ||| W[ﬂm ‘ |IH||||"| |

- ‘___—_ L ___‘:_——;_r

5750 and 5752,
5750. Induction Coil. Highest style of finish and perfection of construc-
tion, wound in sections, having Deprez break ; spark 30 mm......... 150 fr,

5751, Induction Coil. Similar to No. 5750; spark 60 mm......... .....cevu... 800 fr,

5752, Induction Coil. Similar to No. 5?50, but furnished nlﬁﬂ with Fou-
cault interrupter, giving sparks of 12 cm and 20 cm respectively.. 600 fr.
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H 5753. Induction Coil. Finest finish and best construction, wound in sec- u
| tions, with Foucault interrupter on separate stands; spark 30 em.... 1000 fr.
5754. Siinilar to 5753 ; spark 35 CM..ceeerereeerin e l?a{! fr.
5755 Similar to 5753 ; spark 40 em.. ....cciiiininnees : i ]ai-l{i' fr.
5756. Similar to 5753 ; spark 43 eM.....ocviimiiiie e sose 1700 1r
5758, Similar to 5753 ; spark 50 em....oen s ; . 20[}'{} fr.
5700. Foucault Interrupter........ ....coevrireiinnisannns . S Ia? f.r.
5765. Coil for Lenvir Motor ...ocvvieiiieiiiiiininn sisss.,ane 1300 IN
% 3
=
=
| =
ﬂi. r
: 1; 5770. Bertin's Commutator. By its use the operator can always be
! certain of the direction of the current.........c.ccceveviivinineennnnn, oo. 12 50
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SECTION XV.—OF GEIsSLER, CROOKES, AND SPECTRUM TUBES.

GEISSLER’'S TUBES,

Geissler's Tubes or Vacuum Tubes consist of closed glass tubes with platinum wires
or electrodes, sealed in each end ; they contain a highly rarefied vapor or gas, ex-
hausted so that the pressure does not exceed half a millimeter, when a discharge
from a Ruhmkorft Coil or IHoltz Machine is passed through one, the whole tuﬁe
is filled with a bright light, the color and brilliancy of the electric discharge depends
upon the nature of the residual gas in the tube. The various phenomena connected
with the subject of electrie discharges in rarefied gases, have been investigated by
Masson, Grove, Gassiot, Plucker, Spottiswoode, De La Rue and Miiller. The Tubes
admit of almost an endless variety of designs, some of which are very elaborately
made in order to bring .out striking contrasts of color. These beautiful effects are
further heightened and rendered more brilliant by filling different parts of the same
tube with a variety of gases, and by the use of uranium glass, which glows with a
beautiful green light; fluorescent solutions of Sulphate of Quiniue, Alcoholic solu-
tions of Stramonium, solutions of Asculine, Amidoterephthalate of Ethyl, ete,, ete.,
add great beauty to the tubes. Phosphorescent gases and solids contained in these
tubes show remarkable effects.  The bulb at the end which is most strongly illumin-
ated is the one connected with the negative electrode, The gases most g‘equently
used in these tubes are Hydrogen, Nitrogen and Carbonic Acid, Bromine, etc., ete.

The increasing interest in the study of electrical discharges in high vacua, has
induced us to make colored lithographs of our principal forms of Geissler’s Tubes
and Spectrum Tubes. These drawings have been taken directly from the tubes at
a great expense; they can give but a faint idea of the actual beauty of the original.
Greissler’s Tubes require a Ruhmkorff’s Induction Coil or Holtz Machine for their
exhibition,

Most works on Physics give instructions how to use Geissler’s Tubes; however,
the following little book may be found useful, “ Induction Coils, how made and

how used,” price fifty cents.
PRICE.

Nos. 1, 2, 3, 4, 5, 6, Plain or Spiral Tubes of different forms and containing
various gases, about 6 inches long,each . . . . . . . ... ... $075

Nos. 7, 8, 9, 10, 11, Tubes with Bulb, etc., of Uranium Glass, which becomes
fluorescent on the passage of the electric discharge, about € inches

longeadhc . « 7 o556 £ 4e 6 W as B, 6 4.0 4@ 8% s k00
Nos. 12, 13, 14, 15, 16,17, 18, 19, 20, Tubes with Uranium Glass Bulbs, Spirals,
ete., 7 to 8 inches long, finely finished, each . . 1 25

Nos. 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, Tubes partly of fluorescent Ura-
nium Glass, about 7 inches long and more elaborately shaped than the
above,each . . . . . . . . . . . .. AT I N 3
Beautiful and eurious devices may be arranged by fustening a series of these
tubes, by means of fine copper wire, to a velvet lined board.
Nos. 32, 33, 34, Double Tubes, about 7 inches long, one within the other, inner

one with Uranium Glass Bullbs or Spirals,each . . . . . . . . . . 300
Nos. 85, 36, 37, 38, Double Tubes, about 7 inches long, inner one with Ura-

nium Spirals, ete., outer one filled with a fluorescent solution,each . . 3 00
Nos. 45, 46, 47, 48, 49, Single Tubes, about 13 inches long, with Bulbs and

Mpirals of Uranium Glass, veéry beautiful, each . . . . 375

Nos. o0, 51, 52, 53, 54, 55, 56, Double and Single Tubes, both with and with-
out fluorescent solutions, about 13 inches long, elegantly finished, with
Uranium Vases, Spirals, etc., etc.,each . . . . .« o .« o o . . . 430

1
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Nos. 57, 58, 59, G0, 61, Double Tubes, about 11 inches long, with varions
patterns of Uranium Glass, fluorescent solutions, ete., very fine, cach,

No. 62, Compound Volute Tube, about 6 inches high, tunt.uulllb a Uranium
Volute, the large gloLe is filled with a fluorescent solution Coe e

Nos. (3, 64, U T'ubes, double, with Uranium Spirals, an.l diflereat fluorescent
solutions in each arm, "about 9 inches high, with stands, each .

No. 70, Tube, abont 12 inches Ligh, ﬂ?lllil.il'lillg [Irunilml Cross, with stand . .

No. T0a, Tube, similar to the above, but about 16 inches high. Large and fine,
withstand . . . . . .« . L L Lo e e o e e e e e e e e

No, 71, Tube, about 12 inches high, containing within it a ba_*:mr.ifnl G lass
lIarp and Uraninm Vase, with case .

No. 7la, Tube, similar in tl:m;.m to No. 71, but 13 1 inc IIL'H h “']l, wii h f-u-_l.ml

No. 72, l"hqulmremun Tule, in which no coil is needed, but the light is
e*.uh ed, by the fric tion of mercury falling upon gluht'ﬁ off ;_-_lu.u.q, within
an exhausted tube, each. . . . .

No. T2a, Same as No, J‘_’., but Llrfrer, and \'-'llh bulbs of Ul anium Glass in the
nner tubes. .

No. 73, Tube, alout 12 lur.hu h]f-h, ('ullhlll‘.llllg ]iLdlIllilll Ullmmm l{mt_tlv
the glubu is tilled with a Huoreseent solution ‘

No. 74, Tube, about 6 inches high, with Uranium Pitcher, 'ml,h st uul

No. -la Name as No, 74, but about 12 inches high .

No. .*4!'1 Same as No, 74, but about 14 inches high .

No. 75, 'l ube, with Lrlple Gassiot's L.usmde, of L-r.mmm {:]ahs, about 16 inches
high. . . .

No. T5a, Tube, with "'r ase of U] anium tu show as Gassiot’s C lhtﬂ-tle ahuut 14
inches hlgh : : S0 W W R W W W

No. 76, Geissler’s Tubes, cuntumng IIL.ld 0fLI1111.11114n. S i i

No. ;8 U Geissler's Tulre, about 20 inches high, on neat base, ‘mth [ ranium
H]nrllu and Bulbs, very beautiful. . . . . .

No. 79, U Geissler’s Tuhe, about 20 inches ]llﬂ']l on neat bque, with Uranium
[Ul]s Bulbs, ete. . .

Nos. 85, 86, Double Geissler’s ':lllheq, about 32 1m~hea lnn,t_r let.nnmg Ura-
ninm Spirals, Bulbs, ete., with two fluorescent solutions . .

No. 87, Double Geissler's Tuhe, about 32 inches long, with bent Uranium
Tubes and Bulbs, with fluorescent solution. . .

No. 88, Double Ge issler's Tube, about 32 inches long, with bpirah Uf Umnmm
Gl: 188, either with or without fluorescent solution . .

No. 88a, N une as No. 88, but 24 inches long . . .

white and half colored glass, with fluorescent solution. . :

No, 90, Induction Tubes; a double Tube, about 24 inches long, the lnm‘l
L--pm].l Tube of Ur fmmm Glass, becomes luminous by being held near
an excited electrie body, or by lu,mg itself rubbed on the outside by
flannel or fur. . 5 oH 8

No. 90a, Induction Tubes, similar to No. ‘.-'l'[] 30 inches ltmg R

No. HUEJ lm!u(*tlm'.l Tuhe, similar to No, 90, but with concentric Spirals of

Uranium Glass, about 36 inches long . . . " R
No. 90e, Induction lulue, similar to No, 90, about 87 inches ]un wuh three
Uranium Spirals, verv fine, . . . . . . .o

0. 91, Geissler's Tube, strfup;ht 12 inches long beanhfn]] EtI"‘!I‘.]ilEd

0. 'J']r: Geissler’s Tube, similar to No, 91, but about 24 inches long . .

0. 92, I”mu.phnrmteut Geissler’s Tube, duuble, filled, with two plmsph{:-r-

escent pu“dvrs, about 13 inches lung .

No. 92a, Geissler's Tube, similar to No, 92, but wuh four different p]msplmr-
escent pow ders, about 22 inches ]ung 5 W i i

No. 92b Geissler’s T uhL similar to No. 92, but with one phouph{;rmcent
powder, and al; out 8 inches long .

No. 100, Double Gassiot’s Cascade Tube ; this fine tube has two Uranium

Vases, two beautiful fluorescent solutions, a fine Rosette in the ccntre,

the effect is very beautiful , . . . . . . . . . o . ..

No. 89, ‘Double Geissler's Tube, about 32 inches lnng, ‘Mth G]aas S[ur’tl ]mlf

I'RICE

-
-1
k] ]

-
=]
i |

O 00
2 Ui

9 00
o 00
1 00

O

LSS o
=
&S

10 50

00

===

15 00
14 50

15 00
9 50

15 00

G 00
5 00

12 00
14 00
2 25
4 50
5 00
9 00
2 50

30 00
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. . . _ PRICE,
No. 101, Coried Phosphorescent Geissler’s Tube, with 7 bulbs; this beautiful

"Tuke roatains a phodphorescent gas, which remains distinetly luminous
for scveral seconds after the electric current has ceased to puss; 14
inches lung. . . . . . . . c e i s e e s e e s .. . $800

No. 101a, Phosphorescent Geissler’s Tube, similar to No. 101, but larger . . 10 00

PLUCKER'S OR SPECTRUM TUDES,

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

1. Oxygen. ] 10. Fluoride of Silicon.
2. IHydrogen, 11; {?':mngen.
3. Nitrogen. 12, Chloride of Tin,
4. Carbonie Oxide. 13. Ammonin.

102 5. Carbouic Acid. 14. Vapor of water.

2 6. Todine. 15. Mercury.

7. Chlorine. 16. Sulphur.
8. Bromine. 17. Selenium,
0. IFluoride of Boron. 13. Sulphuret of Mereury.

ookl o o o vor oo m oo w0 1 vm 9o o @ o man w ow e @ a6 AN

Many of these Tubes give most brilliant resnlts, also, when used »s
(ieissler’s Tubes. Notliing finer indeed can Le found in this line than the
Tubes containing Iydrogen, Nitrogen, lodine, Chloride of Tin, I'luoride of
Doron, and Fluoride of Silicon.

To. 103, Geissler's Tube, crown shaped, 16 inches in diameter, contains a
phosphorescent gas, very fine. . . . . . . . . . ... ... ... 1200

No. 103a, Phosphorescent Geissler's Tube, same as No. 103, but 6 inches in
dinmeter, 6bulbs, - . . « « ¢ ¢ ¢ v 0 v e e v s e ren s 800

No. 104, New End on Spectrum Tubes.

Prof, Piazzi Smyth, in an article entitled “ End on in Place of Transverse Illu-
mination in Private Spectroscopy,” savs, that “in a narrow and critical region of a
rather faint and difficult carbonaceous spectrum, where the Royal Society, London,
has published eigl:t lines only, and those dark ones, the New T'ubes showed thirty-one
lines, and all of them bright ones. De, Van Monckhoven states that the new end
on Specirum Tubes give about 100 times more light than the ordinary Spectrum
Tubes., To these brilliant results we would especially call the attention of scientists.
The intense light referred to above is obtained by the use of a Ruhmkorff Coil.”

We have prepared the following tubes having traces of the several elements
mentioned below and to be used with the Induction Coil and the Spectroscope. We
can furnish tubes containing other gases to order.

1. Oxvgen. 14. Nitrous Acid.

9. Fluoride of Boron.
10. Aleohol.
11. Ether.
12. Carburetted ITydregen,
15. Hydrogen Cyanide.

Eaelyn o o mv @ % oy W W R G

2. Iydrogen. 15. Nitric Oxide.

3. Nitrogen. 16, Hydrochlorie Acid,
4. Carbonic Oxide. 17. Fluoride of Silicon.
5. Carbonic Acid. 18. Cyanogen.

6. Todine. 19. Chlorit.e of Tin,

7. Chlorine. 20. Ammor ia.

8. Dromine, 21. Vapor of Water.

22. Mercury.

23. Sulphur

24, Selenium.

25 Sulphuret of Mereury, Ete., Fi<.

" ¥ = ® ®m ® ® 8 ® ® w ® -,:-325
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PLUCKER OR SPECTRUM TUBES.

Containing list of tubes filled with rare and unusual compounds. Furnished to

order only.

11.8. Hydrogen Sulphide. Acetic Ether.
C,H,. Olefiant Gas. HC,H,0,. Acetic Acid.
Puaris Lighting Gas. CgH . Benzine.
(S,. Carbon Disulphide. C,oH,,. Oil of Turpentine.
SiCl,. Chloride of silicon, CioH ;0. Camphor.
NaCl, Chloride of Sodinm. CyoHa: Nuplltthaline.
BaCl,, Chloride of Baiium. C,HCI1;0. Chloral.
S,Cl,. Chloride of Sulphur. CHCl,. Chloroform.
Chloride of Phosphorus. As,04. Arsenic.
(', H,0. Aldehyde. H ,S0,. Salphuric Acid.
CH,O. Methylic Aleohol. Air, pure,
(C,H,)O. Ether.

This is a partial list. We can furnish some fifty gases in all.

No. 103, Geissler’s Apparatus for illustrating the * Rotation ¢f Induced Cur-
rents by Magnets.

No. 106, Absolute Vacuum Tube; s the vacuum is so perfect, that ‘the sp-uk of
a good-sized Induetion Coil will not pass between the poles, although

" It is permanently exhausted . i s . 8510 00

tllev' are only one-sixteenth of an inch apart . . . . . . . . 7 00
No. 110, Double Geissler’'s Tube, with two gases, about 18 inchcs ]nng. . 6.50
No. llﬂa Double Geissler’s Tuhe, same asiﬂ 110, but about 23 inches ]ﬂng, 8 50
No. 111, ‘Geissler’s Tul: e, crown-shaped, with 12 ﬂunr;.mq_ it Uraniam bulbs;

the centre contains a beautiful star and Uranium spiral . . 8 00
No. 112, Large Struight Geissler’s Tube, alout 50 inches high, with a beautiful

Uranium rosette in the centre, with Stand . 15 00
No. 113, Geissler’s Tube, similar to No. 112, but with 2 roscttes or Uranium

spua]s ) I R R 5w g 17 00
No. 114, Double Geissler's Tuhe, with 2. gihcs, on Stand . . . . . 4 50
No. 115, Double Geissler’s Tube, gases . . . . . . G 50
No. 120, Large Stratification Geissler’s Tube. This Elcrmnt Tube i is 55 mcheu

lmw, and has three bulbs, the largest of which is nearly six inches in

diameter. The stratification shows very distinctly over a large room . 30 00
No. 121, Triple Bulb Geissler’s Tube, each one filled with different gas, about

50 mLheq long; veryfine . . . . . . . . . . .. ... 30 00
No. 122, Queen’s New Geissler’s Tuhe, about 55 inches long. This m:wmﬁ-

cent Tube is one of the most beautiful ever construc tud elegantly coiled

spirals and other highly ornamental designs, of various colored glass,

alternate with richly-colored fluorescent solutions. The whole is en-

cased in a strong outside tube. When illuminated by its electric dis-

charge, the effect is extremely beautiful - S0 00
No. 123, Geissler's Tube, 18 inches long, with bulbs for shmung stratification

of the electric HEME oo 5 coiom o6 soi0 om0 o moom o o o e .. .. 4930
No. 123a, Geissler's Tube, same as No. 12‘3 but Ltrger W i 7 00
No. 124, Holtz's Tube, for showing the influence of points, in the direction of

currents in Geissler’s Tube, according to the direction of the current—

one or the other branch is luminous . . . . . . . . . 10 00
No. 125, (:usaler’s Tube, double U form, with fluorescent solution and Ura-

nium glass bulbs, Ehnwmg stratification . . ‘ . 10 00
No. 126, Phosphorescent Tubes, in the shape of letterq, filled with p}msplmr-

escent powders, of various colors. Price according to size of letters, etc.

Designs various.
No. 126a, Phosphorescent Tubes, small and straight; 7 tubes, gwmg the vari-

ous tints of the spectrum. Per set,incase . . . . . . .. 500
No. 127, Geissler’s Stratification Tube, accordmg to size, $4 50 to 12 00




No. 128, U Tube, abont 24 inches high, with 6 fluorescent solutions and Ura-
mmusp:mlq bulbs, etc., ete. Very beautiful . W E D B R RS

No, 135, Crowns of Uranium B’I.IIH abont 10 inches lugh .........

No. 136, Geissler's Tubes, double tnbe, U form, with Uranium balls and s pl-
rals, with fluorescent #olutions, arms 9 and 10 inches long . .

Nos. 137, 138, 139, 140, Geissler’s Motto Tuk: es, containing various mottoes
an 1 nanes, ote. ., in Uranium glass and special forms to order. DIrice
according to size, cte.

No. 141, Gassiot’s Star.  This beautiful effect is produced by revolving a
E-ll'l"'](} Geissler's Tule. Price of Tube alone, with Uranium bulbs, ete,,
very fine, for rotating . . . S e e WU ¥ W W va o

ee '\nq 2143, 2144 0[1t1ml F'lt'tlﬂgue.
. 142, Large U Tube, with 3 flnorescent solutions and 2 rosettes, about 1

metre in extreme length, Veryfine . . . « « ¢« « v v o o v o v .

115

PRIy

10 00
o 00

19 50

9 00

20 00
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CROOKES TUBES.

The remarkable discoveries of Prof. Crookes have awakened, among scientists in
this country, an intense interest, and have greatly stimulated the study of Molecular
Physics. 'We have already furnished these tubes to the principal universities and
colleges of the country, and in consequence of the great numbers of Crookes’ Tubes
we have had manufactured, we are enabled not only to reduce their price, but alsa
greatly to improve their quality, both as to performance and durability, which are very
important considerations with delicate glass apparatus. As now perfected they are
of large size, and some of them are really marvelous exhibitions of the glass-blowers’
skill (see Nos. 11, 17, ete,, ete.) We are now able to furnish Nos. 14, 15, 17, 18—
not in our first circular.

These beautiful tubes, illustrating Prof. Crookes’ experiménts on “Radiated Mat-
ter,” are prepared with extreme care, being exhausted to about the millionth of an
aterosphere.

Prof. Crookes says: “In studying this Fourth State of Matter we seem at length
to have within our grasp and obedient to our control the little indivisible particles
which with good warrant are supposed to constitute the physical basis of the uni-
verse. We have seen that in some of its properties Radiant Matter is as material as
this table, whilst in other properties it almost assumes the character of Radiant
Energy. We have actually touched the border land where Matter and Force seem
to merge into one another, the shadowy realm between Known and Unknown which
for me has already had peculiar temptations. I venture to think that the greatest
scientific problems of the future will find their solution in this Border Land, and
cven beyond ; here, it scems to me, lie Ultimate Realities, subtle, far-reaching, wou-

derful.”
“Yet all these were, when no man did them know,
Yet have from wisest Ages hidden beene;
And later Times thinges more unknowne shall show.
Why then should witlesse Man so much misweene,
That nothing is, but that which he hath seene?’’
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CROOKES’ RADIANT MATTER TUBES

We would call especial attention to the fact that all our Crookes’ Tubes are of ex-
tra large size, very perfectly formed, and are throughout thoroughly cxhausted and
of choice workmanship. See recommendations of eminent physicists. While we
do not keep them in stock, and do not recommend them, we can furnish smaller and
less perfectly formed tubes,

PRICR

No. 1. “Dark Space Tube,” illustrating the mean frce path of the Molecules, $6 00
Mo, 2. “Three Phosphorescent Tubes,” a, b, ¢, showing the power of Radiant
Matter to cause phosphorescence, varying in color, according to the

glass of which the tube is made. Three pieces complete, . . . . . 6 00
No. 4. “Ruby Tube.” *“As soon as the induction spark is turned on you will
see these rubies showing with brilliant rich red tone, as if they were

glowing hot,” . . . . . « 0 o0 e e e N E W e w 7 006

We can furnish some 12 or 15 varicties of No. 4. They are very beautiful, and
many Professors desire several kinds of this Tube filled with different substances.

No. 5. “Potash Tube.” Illustrating the dependence of the phosphorescence

of the glass on the degree of exhaustion, . . . . . . . . . . .. 8 50
No. 6. “V Shaped Tube,” showing that Radiant Matter will not turn a corner, 6 00
No. 7. “Two tubes for showing independence of positive pole;” one of the

tubes is exhausted to about the millionth of an atmosphere, . . . 12 00
No. 8. “Hemi-Cylinder Tube,” showing that Radiant Matter is discharged

normal to the surface of the negative pole. Very beautiful,. . . 5 00
No. 9. “Stencil Tube,” showing that Radiant Matter alters in some way the

surfice of the glass where it strikes. This can only be used for the

actual experiment once or twice, but always remains a perfect

shadowtube, . « + « + & & ¢ ¢ 4 4 o o s+ et 44 e e e 12 00
No. 11. “Railway Tube,” showing the strong mechanical action of Radiant

Matter, . « o « o s o o s s s s a a & & 80 o &4 s &8s 15 00
No. 12, “ Electric Radiometer.” The above experiment reversed or showing

the recoil of the negative pole from the molecules, . . . . . . . . 6 00
No. 13. Tube illustrating the mechanical force of Radiant Matter; can be

used for projection, . + + + + 4 .00 4w e w0 e .. .. 600
Ne. 14. “Ray of Light High Vacuum Tube,” showing the permanent deflec-

tion of Radiant Matter by a magnet, . . . . . . . . . . . . .. 8 00

No. 15. “Ray of Light High Vacuum Tube,” with a phosphorescent screen,

on which the Radiant Matter traces its trajectory, with potash bulb,

t> show that the curve of the trajectory depends on the degree of
cxhaustion, . .« . . . « . . . . . . . . Py 8oA RS B . . .. 10 50

16. “Ray of Light, Low Vacuum Tube,” showing that the current in a
Geissler tube is only temporarily deflected by a magnet, . . . . . 3 00

No. 17. “Mili-Wheel Tube,” for Eeauti ully illustrating the deflection by a

magnet in the Lantern. 'With this we are able to make an over-shot
sater-wheel and under-shot. Very fine, . . . . . . . . . . . . 15 00

No. 18. “Crookes’ Tube,” with phosphorescent screen, for showing that two
p:],rn]lul streams of Radiant Matter exert mutual repuision, . . . . 10 00

No. 19. “Tubes for Cradking in Lantern,” showing the great heat produced
by brinzing Radiant Matter toa focus, . . . . . . . . . . . .. 5 00

This experiment can be effectively shown by simply melting some wax with which
the outside may be coated without injuring the tube.

Xo. 21. “Hot Platinum Tube,” illustrating the preceding experiment perma-
nenEly; s 5 & G @ E R WS W e e e R e s W e W 9 00

Stands for above will be furnished and charged when not otherwise specified.
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We have a large stock of these tubes, and can furnish at onee.

The Crookes' Tubes are priced without stands.  Below will be found a list of the
stands, which are neatly turned and polished, and, where necessary, fitted with con-
nections insulated on rubber posts.  They are quite necessary for the proper preser-
vation and convenient exhibition of the tubes

PRICE Prick

Stand for Crookes’ Tube, No. 1, $1 00 | Stand for Crookes’ Tube, No. 12, %0 30
(1} dd it :3. 1 U{J [} il il ]3’ :_:U

“ T i 4 40 L “ “ 14 Ol

“ “ i 5' 50) | i [T i 151 50

- 1] “ 6, 1 ”0 il (7] 1 lﬁ' 40

_ ” “ 7, 200 “ i 17, 150

W [ 11 [ H 3[] 1] 111 i ] 8 m )

" “ “ 9 30 “ “ “ 19, 20

i [T 1 11: 50 i i i 21: 30

CoMPOUND PERMANENT MAGNET, very large, made of the best steel, capa-
ble of sustaining about 28 pounds; the poles are widely separated, and
these magnets are especially adapted for experiments with Crookes’
Tubes. The Shadow Tube, No. 9, and, in fact, all other tubes, show
beautiful phenomena under the influence of a strong magnet....... e 12 00
A Ruhmkorff Induction Coil will be necessary for the proper illumination of these
Tubes. See Philosophical and Chemical Catalogue, page 103,
“ ABsOLUTE VACUUM TUBE,” in which the vacuum is so perfect that the
current will not pass between the wires, although they are but one-
Elgl}t}l Gf an inc!l ﬂpﬂ.l"t...... T I mm I I I T T I NI TITERETTNTTLOTTn 7 ﬂ'o
NEw Crookes’ TUBES, containing minerals, giving many rich and beautiful colors
when subjected to the influence of radiant matter.

—=
]

Q""ff N & |'_"vu.‘-' HLA

No. 26.

268. New CrooxkEes' TuBms, containing a rhomb of Iceland spar, giving a
brilliant yellow light, and a beautiful phosphorescence, lasting for

pBI'hﬂ.-I]E- One miﬂute ur murEilllllil LRI LI R A R R LR NN L R S 10 oﬂ
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? 97. NEw Croogrs' Tunes, containing Smithsonite, phosplorescing with
brilliant green Jight. oo vsieseiennsn e s $10 00
98, New Crookes' Tunes, cnnt'umng rtrontianite..... . 10 09

29. New Crooxks' Tuses, containing lepidolite. Gives varied and bril-
I} LRI COTOPE oxs s s A A I RS AT SRS RSN SRR STy b nees 10 €0
80, Nw Crookes’ Tunes, containing marble... i 10 €0
31. New Crookes' Tunges, containing coral............ 10 00

32. New Crookes' Tusgs, containing diamonds vuy hrﬂlzam aLwr{lmg
to the price of diamonds.

ADDITIONAL CROOKES' TUBES,
5 - |
: g 2
- 29] n"g =
3 g °© 0 &
\ = T EBEE
= B 2% E
= T ARG
=g -
—d - = Ea3
) £ g B3
o=t -8
= A -0
=P T ge
O 3 =3
%) O @
82 e ¢ °%
e B & TS
S : 2
= s OFH
o ® 29 =
) (- :i A x E
o & 4 -
s S Ay »
= B
m =

No. 3. Diamoxp TuBE.

No. 3. DiamMoxp Tuse. Diamonds when subjected to the molecular bombardment,
! phosphoresce with great brilliancy, the stones assuming rich and various colo:s
under the influence of Radiant Matter. Price, according to size and quality, on up-

plication,

i |'|'|',|4||||||-| [ ||||1u| ki s

JABR W, QUITELN % OO0,
No.4. Rusy TuRBE.
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Prof. Crookes, in a recent article entitled “ Discontinuous Phosphorescent Spectra in
High Vacua,” read before the Royal Society, gives a very elaborate list of su stances
he has examined, with remarkable results, he says: “ During the analysis ¢f some
minerals containing the rarer earths experimented on, certain anomalies have Leen
met with, which seem to indicate the possible presence of other unknown elements
awaiting detection.

It has heen my practice to submit these anomalous bodies to molecular bombayr-
ment, and I have had the satisfaction of discovering a class of earthy bodies, which,
whils® they phosphoresce strongly, also give spectra of remarkable beauty. For the
convenience of those physicists who desire to study this interesting subject, we have
prepared a list of those substances which phosphoresce most brilliantly.

No. 4. Rusy Trope. Containing natural Ruby Coruadum, or Artificial Ruby.
These glow with an exceedingly beautiful rich red color, The phosphorescent light
emitted is seen to be discontinuous, when examined with a spectroscope.

No. 4. Rupy Tuse. Containing Calcium Carbonate (Calcite); phosphoresces of a
bright straw color. Calcite shows the residual glow longer than any substance yet
cxperimented with, After the current has been turned off, the crystals shine in t!:qa
dark, with a ycllow light, for more than a minute.

No. 4. Rusy Tunxz. Containing Calcite, calcined ; phosphoresces purple and gold;
very bright.

No. 4. Rupy Tuee. Containing Pectolite ; phosphoresces brightly ; yellow necdles,

No. 4. Rupy Tuse. Containing Lepidolite ; phosphoresces dark red.

No. 4. Ry Tuse. Containing Arragonite; phosphoresces purple and golden
yellow ; very beautiful and bright.

No.4. Rupy Tuse. Containing Strontianite ; phosphoresces beantiful blue; very
bright.

No. 4. Ruey Tuse. Containing small rhombs of Iceland Spar; phosphoresces
reddish yellow, and continues to glow some time.

No. 4. Rusy Tuse. Containing Iceland Spar, calcined; phosphoresces golden
vellow; very bright and beautiful.

No. 4, Runsy Tuse. Containing Smithsonite ; phosphoresces beautiful deep green
very bright.

No.4. Rusy Tuse. Containing mussel shells, calcined; phosphoresces with
brilliant iridescent colors.

No. 4. Rusy Trse. Containing Phenakite; phosphoresces blue, and shows re-
sidual glow.

We can make to order Crookes’ Tubes, containing the principal phosphorescent
sr:bstances mentioned below :

Almmina, sapphire, spinel, spodumine, glucina, zireonia, erbia, magnesia, baryta
hydrated), strontia (hydrated), lime, calcium phosphate, potash, soda, lithiun. car-
bonate, emermd, tinstone.

Crooxes’ Tusc., With corrugated negative pole, screen with aperture, ete., foz
illustrating molecular projections, etc., after suggestions of Prof. Maxwell. :ee
Nature, Vol. xxii, No. 6, page 101, figs. 1 to 6.

Crookks’ Tupe. With two ordinary terminals, and two extra large alumyaum
disks, eonnected with outer terminals, for connection with gold leaf electroscope, etc,
Figs. 7 and 8.

Crookes’ Tuse. With suspended fluorescent screen, pendulum, fixed aluminum
bar, ete. Figs. 9 and 10,

Crooges’ Tvpe. Indicator, with two negative poles, mica sereen, with aperture,
and phosphorescent sereen. Nature, Vol. xxii, No. 6, fig. 12,

Crookes’ TuBe. For obtaining “ continuous rotation of the molecular rays under
magnetic influence,” either “ high vacuum” or “low vacuum,” Figs. 13 and 14.

Priees on application.
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CROOKES’ RADIOMETERS,

PAMPHLET oN CrRooKEs' RADIOMETERS, containing a description of the
construction, action, and use of the radiometer, discovered by Wil-
liam Crookes, F. R. 8., V. P. C. B,, and first exhibited by him at the
Soiree of the Roval Sm‘:lut‘v cesmeannen,

40. CrookEs’ RADIOMETER, of heat. mnslructmn unprmed fr:-rm lnrge size,

4]. CROOKES RADIUMEIER, medium size, ver} duhmte, and mounted on a

neat stand.. ‘es =S .
43. Crookrs’ NEW RAI‘.-IDMETER ‘with mica and metal mnes remlvmg by
radiation.......... 5

44. Crookes' NEw R.H.DI{JMETER ‘with metal \ranes white oz gllt, ver}f ‘sen-

Eltwﬂ..... AR RRR R PR PR R AR RPN PR R RN R R RR R R PP PR RN R PRI R ARl s s s R Eesee IR RAE RN NSRS

40 and 41.

45, CrooKES’ NEW DoUBLE RADIOMETER, with two sets of vanes, blackened
on opposite sides, producing the remarkable effect of two sets of vanes,
revolving in contrary directions in the same tube. Very good.......,

46, CroOKES NEW RLDI{)METER with absolute vacuum tube attached......

47. Crookxs’ NEw RA.DIUMFTEE, with permanent metal vanes, over which
is an unblackened mica disk, which revolves............

48. CrooxkEs' NEW RADIOMETER, same as above, but ‘Wlth mnmhle hlacl-.-
ened mica vanes, phced at an angle, over whlch is o revulvmg un-
blackened mica disk.. e e R T

L LT R NN TY

127

50
7 80

4 50
5 00
5 00

S

-
»
1

P

8 0




128 JAMES W. QUEEN & CO., PHILADELPHIA.

NEW ELECTRICAL RADIOMETERS,

Showing Phenomena scarcely less interesting than the Original Tubes.

Blectrical Radiometer, with Phosphorescent Vanes. (Fig.50,) During
the passage of the current, the molecular rays passing from the
negative pole downward produce a vivid phosphorescence on the
vanes and cause a rapid rotary motion..c.cceviieiiiiiiiinnniaisasnniioens

Electric Radiometer, with Phosphorescent Disc. (Fig. 51.) This radi-
ometer shows a very remarkable motion if the lower electrode is
employed as the negative pole........cocivuiiieniiiiiiinniiiiiminnnn.

Electric Radiometer, with Double Phosphorescent Dises. (Fig. 52.)
Showing the effect of reversion of current on revolving dises.........

Electrical Radiometer, with Rotating Bell-glass, (Fig. 563.) Showing the
rotation of the bell-glass from the mica side of one vane toward
the aluminium side of the second.....cccvveviviimiiiniiiiiniiiiiininin.

Phosphorescent Lamp. Showing various interesting experiments.......

Apparatus to demonstrate that the electric discharges in Vacuo are influ-
enced by the static electricity of the walls. (Fig. 55.).cceiiieriinn

$12 00

12 00
16 00
16 50
13 50

7 50
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FOURTH STATE OF MATTER.
LECTURE ON ‘““RADIANT MATTER,”

Delivered to the “ British Association for the Advancement of Science,” at Sheffield,
August 22d, 1879,

By WirLrLiam Crookes, F. R. S.
Beautifully Illustrated.
We have published this in separate form, neat and convenient for reference.

Price, 50 cenls, by mail.
TESTIMONIALS OF CROOKES’ TUBES.

Several eminent scientists have purchased sets of our Crookes’ Tubes, and find
them to compare very favorably with those emfjluyod by Prof. Crookes. We hava
recently improved their size, shape and durability, and at the same time reduced
their price. Prof. Geo. F. Barker, who has probably examined more Crookes’ Tubes
than any other physicist in America, after referring to our new Toepler Holtz ma-
chine, for description of which see page 8, speaks as follows:

“UNIVERSITY OF PENNSYLVANIA.
“ PHILADELPHIA, Feb. 18th, 1881.
“MEessrs, JAMES W. Queeny & Co.

“ Gentlemen :—* * * T take pleasure also in speaking unqualifiedly in praise of the
set of Crookes’ Tubes which you furnished the Physical Department. They are
elegantly made, thoroughly exhausted and work most admirably. My friend, Prof.
Draper, of New York, equally values the set you sent him, as you will see from the
following note to me:

#4271 MADISON AVENTUE,
“!NEw Yorx, Feb. 3d, 1881.

“t 2y DeEAr Pror. BARKER: :

“¢] have tried the Crookes' Tubes imported for me by Queen & Co., and find they
compare very favorably with those I saw at Mr. Crookes’ house in London.
“‘Yours trily, HENRY DRAPER.

“VWishing you all success in your endeavors to furnish high-grade apparatus at a
reasonable price- I am,
“Very truly yours,
“GEORGE F. BARKER,
“ Professor of Physics.”

“NORTH-WESTERN UNTVERSITY,
“Evansrton, ILL., Feb. 5th, 1881.
“James W. Queex & Co., Philadelphia.

“ Dear Sirs :—The set of Crookes’ Tubes, which you imported for me, came in ex-
cellent order and give satisfaction. 1 have had the pleasure of exhibiting them
before the Chicago Electrical Society, and several scientific gentlemen and electri-
cians present expressed great gratification at the very perfect manner in which they
demonstrate the new properties of residual gases in very high vacua. The reasona-
ble price at which you furnish them puts them within the reach of all institutions
interested in the latest scientific discoveries. Yours truly,

“II. S. CARHART,
“Prof. of Physics and Chemistry.”®

“ Mass. InsT. TECENOLOGY, BosToN, Feb. 16¢h, 1881.
“Messrs. JAMES W. QuEEN & Co,,

“Gentlemen :—The Crookes’ Tubes furnished by you have proved exceedingly sat-
isfactory, are of good size, and capable of exhibiting the various phenomena which
they are intended to show with quite a small induction coil.

“I am yours very truly,
“CHas. R. Cross.”




ELECTRICAL INSTRUMENTS FOR PRACTICAL
PURPOSES.

6004,

6000. Sulphate of Copper Battery. Double cell of eopper, supporting
cell of zine by means of wooden insulators, Celi,ﬁ inches high, $5 00

6001, Smee Battery, with Carbon Plates,

No. L No. 2 No, 3. No. 4.

3xd. 414x7'4.  4xR. 6x10,

Cell cnmplete, . . . . % 82 50 $2 75 83 50 5 00
Glass jar only, . . . . 30 30 37 39
Zines, per pair, > ; . : a0 60 05 1 60
Carbon an mnnentnr, . . . 75 90 1 20 175
“  connector, . : " i 18 18 18 13

“  insulator, . . ; : 9 9 10 10
Clamp, . ; ‘ . ' 60 60 60 G0
Wood huppurt : SR T 8 8 10 10

6002. Smee Battery, with Platinized Silver Plates,
No. 1. No. 2. No.3. Kidder.

fize of zinc plates, ; . ; 3x5. 814xTlq.  4x8. 2lgxd4li

Cell complete, > . ... 300 $375 $525 B2 50

Jar (glass), . . . . . 30 30 37 a9
Platinized silver p]ute i ; : . 1 50 2 00 300 *1 50
Connector, ; . : 18 18 18 —

Zincs, per pair (mlled), N . 50 60 95 40

Zine Elamp : g ; 4 ; 60 60 60 40

Wood support, . . . 8 8 10 -

6003. Smee Carbons, with Cunnectiunu for Electrotyping Baths. *

9x10, 10x12. 10x12. 12x12

Plain connections, . $3 25 8375 Laced connections, . . $5 50 $6 60
Platinums and platinized silver plates for battery purposes made to order at short
notice.
* With conuector.

135
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FOURTH STATE OF MATTER.
LECTURE ON ‘““RADIANT MATTER,”

Delivered to the * British Association for the Advancement of Science,” at Sheffield,
August 22d, 1879,

By WrirLLiam Crookes, F.R.S.
Beautifully Illustrated.
We have published this in separate form, neat and convenient for reference.

Price, 50 cenls, by mail.
TESTIMONIALS OF CROOKES’ TUBES,

Several eminent scientists have purchased sets of our Crookes' Tubes, and find
them to compare very favorably with those employed by Prof. Crookes. We hava
recently improved their size, shape and durability, and at the same time reduced
their price.  Prof. Geo. F. Barker, who has probably examined more Crookes’ Tubes
than any other physicist in America, after referring to our new Toepler Holtz ma-
chine, for description of which see page 8, speaks as follows:

“UNIVERSITY OF PENNSYLVANIA,
“ PHILADELPHIA, Feb. 18th, 1881.
“MEessrs. JAMES W. QueEex & Co.

“ Gentlemen :—* * * ] take pleasure also in speaking unqualifiedly in praise of the
set of Crookes’ Tubes which you furnished the Physical Department. They are
elegantly made, thoroughly exhausted and work most admirably. My friend, Prof.
Draper, of New York, equally values the set you sent him, as you will see from the
following note to me:

6271 MADISON AVENUE,
“‘NEwW YORE, Feb. 3d, 1881.

“‘2y DEAR PrOF. BARKER: :

“*T have tried the Crookes’ Tubes imported for me by Queen & Co., and find they
compare very favorably with those I saw at Mr. Crookes’ house in London.
“‘Yours truly, HENRY DRAPER.

“Wishing you all success in your endeavors to furnish high-grade apparatus at
reasonable price- I am,
* Very truly yvours,
“GEORGE F. BARKER,
“ Professor of Physics.”

“NORTH-WESTERN UNTVERSITY,
“ EvANnstoN, 1., Feb. 5th, 1881.
“Jayes W. Queex & Co., Philadelphia.

“ Dear Sirs :—The set of Crookes’ Tubes, which you imported for me, came in ex-
cellent order and give satisfaction. I have had the pleasure of exhibiting them
hefore the Chicago Electrical Society, and several scientific gentlemen and electri-
cians present expressed great gratification at the very perfect manner in which they
demonstrate the new properties of residual gases in very high vacua. The reasona-
ble price at which you furnish them puts them within the reach of all institutions
interested in the latest scientific discoveries. Yours truly,

“II. S. CARHART,
“Prof. of Physics and Chemistry.”®

“MAss. InsT. TECHENOLOGY, BosToN, Feb. 16th, 1881.
“Messrs. JAMES W. QuEEN & Co,,

“@entlemen :—The Crookes’ Tubes furnished by you have proved exceedingly sat-
isfactory, are of good size, and capable of exhibiting the various phenoniena which
they are intended to show with quite a small induction coil.

“I am yours very truly,
“ Cuas. R. Cross.”
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6000. Sulphate of Copper Battery. Double cell of copper, supporting
cell of zinec by means of wooden insulators. Cell 9 inches high,

ENTS FOR PRACTICAL

INSTRUM

PURPOSES.

6001. Smee Battery, with Carbon Plates,

Cell complete, .

Glass jar only,
Zincs, per pair,

Carbon and connector,
“  connector,
“  insulator,

Clamp, .
Woo Bupport

$5 00

No. 1. No. 2 No. 3. No. 4.
3x5. 4%x7'4.  4x8. 6100,
$2 50 $2 75 83 50 $5 00
30 30 37 39
50 60 a5 1 GO
75 90 1 20 175
18 18 18 15

9 9 10 10

60 60 GO G0

8 3 10 10

6002. Smee Battery, with Platinized Silver Plates,

Bize of zinc plates,

Cell complete,
Jar (glass),

Platinized silver plate, ‘

Connector,

Zincs, per pal} (rﬂlled),

Zinc ela,mp .
Wood support,

No. 1. No. 2. No.8. Kidder.

3x5. 314xT7l4. 4x8. 2l4x4l.
$3 00 $3 75 $5 25 $2 50
30 30 37 49

1 50 2 00 3 00 *1 50
18 18 18 -
50 60 95 40
60 60 60 40

8 8 10 —

6003. Smee Carbons, with Connectiunu fnr Electrotyping Baths, *

Plain connections,

ax10, 10x12,
$3 25 83 75

10x12. 12x12

Laced connections, . . $5 650 $6 60

Platinums and platinized silver plates for battery purposes made to order at short

notice,

* With connector.
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6004. Grenet Battery. Bottle form., This is the most convenient and powerful
The zinc electrode can be raised out

of all batteries for the lecture table.

of the solution 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 best proportions for the solution is as follows: One gal-
lon of water, one pound of bichromate of potash, and from half-pint 1 a
pint of sulphuric acid, according to the encrgy of action desired. A
small quantity of nitric acid added to the solution increases the constancy

of the battery.

No. 1. No. 2. No. 3. No

. 4.

Height, 6 inches. 8inches. 10inches. 12 inches.
Capueity, 14 pint. 1pint.  1quart. 14 gallon.

(Complete $2 00 $3 5@ $4 50 $5 50

Extra zines, 26 20 30

6005.
6005. Gravity Battery.
5xT.
No. 1. Main.
Cell complete, . i $0 90
Jar only, ; - 30
Zinc only, . . . 30
Hanger only ; 20
Copper only, . 18

6006. Crowfoot Gravity Battery.

Cell complete,

Jar, . . . : )
Zine, with hanger and connector,
Copper, & 0§ @

30

No. ¥lq.
12 inches,

14 gallon.

30 00
30 each.

* Have double zines and carbons,

6x8,

=il

No. 2. Local.
$1 00

39
35
20
20

- - [ -

il

f

No. b.
14 inches.

1gallon.

$12 00

No.*5lq.
14 imrlu/i-s.
1 gallomn.

$15 OV

GO0G.
6x8, No.3. 614x7, No. 4.
Ex. H.Local. W. U. Local.
$1 20 81 25
35
45 40
20 50
20 25
Main. Loeal.
bx7. 6x3,
. $0 70 $0 85
: 25 30
28 35
= 18 20
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| ¥
' 6007. Lockwood Battery.
No. 2, per cell complete, $1 50 Coppﬂ complete, . . . $0 45 o
Jar, ox11, ; ; H0 top spiral, . . 18 ¢ {‘j
Zing, . . . 30 “  bottom spiral, . 5 15 o
“ support, . : 10 “  boltsand nuts, . . 15 |

“  connection, . 15 “  insulated wire, . : 16
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6008, Hill Battery.
Student's. Main, Main. Loneal

No. 0. No.1. No. 2, No. 3.
| 4x5. 414x6. ox6, 6x6.
; Cell complete, v« .« . %60 $ 8 9 $1 00

Copper, : . . . 12 15 15 18
Hanger, > . ¢ ; : 12 15 15 15
f Jar, . . A - 20 30 35 40
Zine, . . ’ ;s . 20 25 30 40

AT W
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6009, Bagles' Metallic Battery.

Round Cell.
Main.
Complete, ; : : 2 . : ; : $1 50
Lead Jar, i ; . i ; ; ; : 1 05
Zine, with wires attached, . ; . ; : 39
Insulating Fenders per set, . : ‘ . ‘ 12

Other sizes than the above, for special uses, furnished to order,
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6010. The Watson Battery. DPatented May 30th, 1876.

Complete Cell, . " : i . ' ; ‘ .
Jar, 6x8 inches, . . g w & Vi .
Zinc, : : > : ; i o .
Zinc Connections, . . o . . e
Lead Negative, with Connectmn, ‘ I v
Cover (Porcelain), . i i - ‘ . .

S

unare Cell.
cal.

$2 00
1 45
45

12

. $150
. 30
35

55
15
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6011, Daniell Battery.

Local. Main, French Pattern.

Cell, complete (glass jar), $§1 50 | Cell, complete (glass jar), .
{mpper, with pocket, . 50 | Copper, with zinc complete,
Porous Cup, white, best, 20 | Porous Cup, glazed tup,
Glass Jar, . : 35 | Glass Jar, .
Zine, . . . . 35

“ Clamp, . ” 20
Earthen Jar only, . 25 |

6015. 6015

6015, Grove Battery. Main,

Per Cell, . : i : % 2 3
Platinum, ' ‘ . . . ‘
Porous Cup, . . e . e ‘
Jar, 4x4,, . ' . . 5
Zinc, : . ‘

Grove Battery, Platinum Standard ;

- L] L] - . -

13)

$0 75

40
20
20
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G016,
GO17.
GO18.

5019,

6020

JAMES W. QUEEN & CO., PHILADELPHIA.

Set of six cells, similar to 6015, in neat tray,
Set of nine rella, similar to 6016, in neat tray

Improved form.
y 2} inches wide,

Tmproved form. Set of ten ‘cells, similar to 6018 in neat trav, ‘
. Improved form. Set of fifty ce!la,

the electric light, .

W, QUEEN & €0, PHILA,

6021, Bunsen Battery.

8 in.

14 pt.
Cell complete, 2 $0 90
(GGlass Jar, " . 12
Zinc and connector, 30
Porous Cup, . . 12
Carbon, . ; ; 10

“  connection, . 25

Flat cell of hﬂ.rd rubber.

similar to {:-UIH in neat tray for

43¢ in.
1 pt.
$1 20
20
40
13
12
40

5 in.
1 qt.

$1 50
25

15
12

,'Plﬂlntinm.n 6 inches lﬂné

8in.
1 gal.
$3 00
35
110

50
80

$12 00
17 50

5 00
52 ol

225 00

12in.

$5 75
75
175
75
140
110
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G)22. Fuller's Mercury Bichromate Battery. New Style. With
" Improved Platina-faced Connections to Carbons, much Buperior to

the old style Lead Connections.

. 1. 0. 2.

BIZES OF GLASS JAR. EXEH;?IEEIEE. ﬁxEEnchen.

Cell complete,. . . . . . " . 100 $1 30
Carbon, . . . 8 . 15 20
Carbon Lonnectmn Platina Fa.ce R 25 25
Carbon Clamp, i W ¥ % @ 0§ @ 10 15
Porous Cup, . ; . . . . 5 . 15 20
Glass Jar, . " - ; ; ‘ ; . 25 30
Zine, . . : : 15 20

Zinc mnnecturs, extra, eacll, 15 cents.

I §023. Carbon Battery.

No. 1. No. 2. No 3.

4x4. 410x414. 6x8,
- Cell complete, ; ' v . $1 35 $1 70 $4 25
' Jaronly, . . . o« o« . 25 25 35
Zinc only ; i w8 e 40 50 2 25
“  (Connector, T . . ' 15 15 20
Porous Cuponly, . . . . . 12 12 25
Carbon only, . ‘ . . v 12 39 50
| “  Connector, . i ; ; . 22 22 50
“  Clamp, s, O3 % 08 10 15 25
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6030. Hanson and Van Winkle Nickel-Plating Battery. An improved

Bunsen Cell of great power, for nickel and electro-plating, striking, electro-
motors, ete.  One hundred gallons of nickel solution have been used success-
fully with two of these cells, The glass jars contain six quarts, forming a
very convenient tank for experimental work.

Cell complete, . : ; : ; ; i : ’ . . $ 00
Carbon, {xﬂxﬁ, . . . . ‘ . . . . . 1 60
Carbon Clamp, Platinum Faced, . 4 . » . x 100
Porous Cup, . ; : ! . " . . . . ‘ o)
Glass Jar, 6x8x9 inches, . . . : . - : 5 5 1 00
Zine, Heavy Rolled, ' ’ . ‘ . s . . 1 00
Zince Connector, : g s i g . < ; . i 15

6031. Nitro-Chromic Battery.

Per Cell, complete, . , : e ; . . . B 00
Carbon, . : ; ; : ; ; . . . ‘ . 1 60
Carbon Connection and Clamp, i . : . " 65
Glas Jar, 5x8x8} inches, . . S : 75
Porous Cup, . i i i . 8 ‘ . . . o)
Perforated Rubber Partition, . ¥ I T 15
Zing, ‘ . . ' . . . . . 5 . 1 50
Zine Connection, . : : : ; ; 3 . . ‘ 15
Copper Connecting Stra : ; : g A : i - 05
Compound Nitro-Chromic Salts, per 1b,, . . . . . . 30

6035. The Leclanche Prism Battery. In this Battery the porous cup is dis-

pensed with, and in its place is substituted a pair of compressed “ prisms”
or [:lﬂqueqL which are simply attached to the carbons by means of two rubber
bands. The ¢ prisms ” contain all of the materials heretofore employed in
the porous cup, combined with others not before used, compressed into this
compact and convenient form by powerful hydraulic machinery.

Complete Cell, s o8 & wi o @ 09w a BEES
Prisms, per per, . . . .+« 4« . s 100
Carbon, mounted, complete, T " I T T a0
Gilass Jar, I 4 " 18
Glass Jar Top, . wi o ow @t 12
Zine, ; i ; : ‘ i . & i 10
Sal-ammoniac, put up in bag, : = % . 08

- — -
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6035. 6036.

6036. The Disque Leclanche Battery. While we recommend the new style

Prism Battery as the best form of Leclanche Battery, we shall keep in stock
the old Style of “ Disque” Battery, at the following reduced prices:

Cell complete, 4}x6 incs, §1 25 | Zinc, amalgamated, . . . 10
Porous Cell, eharged .1 00 Sal-amnmmac, . o+ 08
Jar, i Sealing extra per cell, . ' . 20
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6037, The Diamond Carbon. Price, complete, §1
Jar only, each, ' A ‘ . . . . ; . $0
Jar Top only, each, : . ' . . . .
Carbon Ring (connector), . : . . . ‘ . .
Long Carbon and Connector, . . ‘ . . ; .
Iuch short Carbon, . s ; ;
Plain Zines, ; i ; . ‘ . .
Zine Connector, . . ; i ‘ . . i .
Mercury Cup, . . ; . . . ; ;
Sal-ammoniac, : ; ; ; ; . , X y .
“UHH .|
|I| |
|l W P
||| N | mh il H
|| ‘ l
1
||'||H ‘Mm\u H
...|' m
6038. The Fitch Chlorine Battery. Patented September 16th, 1879.
Price per cell, mnplebe, ¢ w s )
o p-DT(}l‘.IH cell, 5 § . . ‘ 1
“ % glass jar, . . . . : i@ - .
“ ¥ gzine, amalgamated, . : ‘ . ; ‘ .
w = sal-&mmnniaﬂ, put up in bag, ’ . .
b " per lb,, =

25

1

1
15
10
al)
08
10
(15)
10
s

i-_]'n
25
20

)

et

05
20

We also furnish the battery sealed at an additional cost of twenty cents per cell.

6040. Clamond Thermo-EBlectric Batteries.

No. of Electromotive Internal Quantity of Gas Price

Elements. Force. Resistance. used per hour. :

No. 1. 50 large size, 1.8 volts, % Ohm, about 350 litres, 180 fr.
0 2. lﬂﬂ' i 13 3.5 13 'lﬂﬁ 113 13 450 113 300 i
L 150 small *“ b4 “ 2 « “ 350 “ 180 “

Imported to order,
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6045. Pressed Carbons for Battery and other purposes. itedl
Inches Cents [ Inches Cents ¥l
Long. Wide. Thick, Each. | Long. Wide. Thick. Each_ ey
3 2 i 0o |10 G f 684§ [
4} 1§ i 06} | 11 6 50 (572
43 14 } 06} | 11 6 g 624 [
b 1% i 08% | 11 6 i 75 =i
6 4 g 08% | 11 9 } 75 i
6 1} 20 | 11 9 # 94 e
6 3 } % |11 9 } 113 o
7 13 ¢ 07} {12 6 i 62} e
7 4} 3 374 | 12 6 B 75 53]
8 5} g 31} | 12 6 3 87} Ers
8 o} g 374 | 12 12 - 94 %
9 2 31 | 12 12 } 125 |2
9 4} 3 431 | 12 12 # 1 57 Gl
9 6 i 81} | 12 12 4 1 88 g
9 6 } 43% | 18 12 t 2 25 ET:;';%
J 6 i 661 | 18 12 § 2 63 i
9 6 4 68} | 18 12 3 375 e
10 6 } 43¢ | 18 12 1 5 50 s
10 6 i 56} ot
Special sizes cut, or made from molds at short notice. !
(Carbon buttons §x% per 100, o s . @ . . : ; . $4 00 ok
i i@ 1} Iydy ¥ & 2 : ‘ 2 ; ; : . . 8 00
ZINCS AND OTHER AGCESSORIES.,
For ordinary battery zincs see prices of batteries.
6050. Zinc plates rolled, 3x4 thickness ] to £ per b, I, . $0 30
6051, * o« “4x4 to 6x9,“ tto§ “ © ¢ o e W 25
6052, “ " “over 6x9Y, “ Atog ¢ ¢ 2 : 3 > 20
t6053. Platinum Strips, 3x1, for Grove batteries, . - . . . 75
6054. . “  Gx2}« o« 5 « v . . 800
6058. Ordinary Single Carbon Clamp for Batteries, 4 ; ; 15
G059, & Double ' . “ “ . . . 25
(060. Carbon Clamp and Connection, ; ” " : : . 51
6061. Daniell Zin¢ Clamp, . . . . . . . . . 25

BATTERY DIRECTIONS.

Battery Acid, or Electropoion Fluid. Mix well 100 partsof water, 12 of Potassium
bichromate, and 25 of sulphuricacid. (reat care should be taken in adding
the acid, as it generates great heat. A gallon of water, a pound of bichro-
mate, and a pint of sulphuric acid, is in about the rame proportion as the
above. A small quantity of nitric acid added to the solution increases the

constancy of the battery.

To Amalgamate Zincs. This may be very well done by first immersing the
zines in a solution of dilute sulphuric acid and then in a bath of mercury.
A brush or cloth may be used to rub them, so as to reach all points of the
surface. Where a large quantity is to be amalgamated, the following will be
found to be a good method : Dissolve eight ounces of mercury in a mixture
consisting of two pounds of hydrochloric and one pound of nitric acid ; when
the solution is complete, add three pounds more of hydrochloric acid. The
zinc is amalgamated by immersing it in this solution for a few seconds,
quickly removing to a vat of clear water and rubbing it, as in the first case,
with a brush or cloth. If the solution is kept in a covered vessel it may be

used a number of times.




o
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Sulphate of Copper Battery. Amalgamate the zinc, suspend it in the copper
cell, and fill the latter with saturated solution of copper sulphate.

Smee Battery. This battery is charged with a solution of one part sulphuric acid
to seven of water. The plates are connected to the clamp and placed in
jar. In this battery, above all, the precaution of amalgamating the zine
should never be neglected. With an unamalgamated zine the results are
very unsatisfactory. Care should be taken that the fluid does not wet the

supporting cross-pieces,

Grenet Battery. IFill the globe of the battery very nearly full of battery acid
prepared as above. See that the zine, when drawn to the top of the jar, does
not touch the fluid.

Gravity Battery. Unfold the copper strip so as to form a cross, and place it in
the bottom of the jar.

Suspend the zine about four inches above the copper, from the tripod,
which has a hole to receive the wire from the copper of the next cup.

Pour clean water into the jar so as to cover the zine. Then drop in blue
vitriol in small lumps, not over six or eight ounces per cup at one time,

The resistance may be reduced and the battery be made immediately avail-
able by drawing about half a pint of solution of sulphate of zine from a bat-
tery already in use and pouring it into the jar; or, when this cannot be
done, by putting into the liquid four or five ounces of pulverized sulphate of
zine.

Blue vitriol should be dropped into the jar as it is consumed, care being
taken that it goes to the bottom. The need of blue vitriol is shown by the
fadinz of the blue color, which should be kept as high as the top of the
copper, but should never reach the zinc.

After the battery has been started no further attention is required, except
to keep it supplied with blue vitriol, until the quantity of sulphate of zinc
in solution has become too great, In that case I.{I."H.W out a portion of the top
of the liquid with a syringe or a cup and replace it with clear water.

As lonz as the battery continues in action there is an inecrease of the
quantity of sulphate of zine in solution in the upper part of the jar.

A hydrometer is convenient for the purpose of testing the strength of this
solution.

When the specific gravity is less than 15 degrees, there is too little sul-
phate of zinc; when it is 35 degrees or over, thereis too much in solution,
and it must be diluted. :

When the zines become coated so as to interfere with the action of the
battery, they must be taken out and scraped clean and washed.

Crowfoot Battery. A form of gravity. Directions, the same,
Lockwood Battery. A form of gravity. Directions, the same.
Hill's Battery. A form of gravity. Directions, the same,

Fagle Battery. A form of gravity. Directions, the same.

The Watson Battery. A form of gravity. Directions, the same,

Daniell Battery. The manner of setting up this battery is as follows: The
pocket is filled with blue vitriol, and the jar and porous cup with clean
water. If time i3 no object, the maximum strength may be attained by
short circuiting the battery for a few hours, but if it is required for imme-
diate use, a small ’lllunntity of sulphate of zinc may be added to the water in
the porous cup. This is very similar to the gravity battery, and the direc-
tions given for the latter will in the main apply to it.
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The Grove Battery. The glass jar is filled with dilute sulphuric acid, about
one part of acid to twum{v of water, and the porous cup with fuming nitric
acid, about 40°, The platinum plate being placed in the porous cup and
the zine in the glass jar, the battery is ready for use. The plates should be
removed and cleaned and the nitric acid emptied out when the battery is
not in use. The binding serews should be examined and the zines amal-
gamated before again setting up the battery.

The Bunsen Battery. Frrst. Fill the porous cup with electropoion fluid,
and the glass jar with ten or twelve parts water to one of acid, previously
mixed and allowed to cool.

SEcoxp.  For the most intense effects fill the porous cup with nitrie acid,
40°, clear or saturated with potassium bichromate to suppress the fumes.
Fill the glass jar same as before.

Caution. The zines must be kept well amalgamated. The platinum-
faced side of connector must always be put against carbon. 1f the connectors
become corroded, they must be brightened with a file. Never file the
platinum.

The Fuller Bichromate Battery. Mix together three ounces of bichromate
of potash and a solution composed of one part sulphuric acid to nine of
water. Fill the glass jar about one-third full of this mixture, put two
ounces of mercury in porous cup, and place the latter in the jar. The zine
and carbon being put in place and the porous cup filled with water, the bat-
tery is complete. A supply of mereury should be kept in the porous eup so
as to keep the zine well amalgamated. W hen the battery weakens the solu-
tion assumes a greenish color; a little bichromate of potash should then be

added to the solution in jar, a portion of that in porous cup removed, and
its place supplied by fresh water.

The Carbon Battery. The amalgamated zinc is placed in the glass jar, the
porous jar in the centre of the zine cylinder, and the carbon in the porous
jar. In the outer jar is sulphuric acid diluted with twelve times its weight
of water and in the porous jar electropoion fluid.

H. & V. W. Nickel-Plating Battery. Put the zinc in the outer or glass jar,
and fill to top of zinc with a mixture of one part of sulphuric acid to twelve
parts of water, previously mixed and allowed to cool.  The fluids in the
porous cup and outer jar should beof the same height. Into each porous
cup put two ounces of nitric acid, and half fill the cup with a mixture of
equal parts, by measure, of water and sulphuric acid. Place the carbon in the
porous cup, and add the above mixture until it reaches the proper height, as
mentioned below. When the liquid in the jar becomes milky, replace it
with fresh solution. Add occasionally a little nitric acid to the liquid in
the porous cells, and keep the zincs well amalgamated. Nitric acid at forty
degrees, clear, or saturated with bichromate of potash, increases the inten-

sity of this battery ; or, if desired, the Carbon Battery fluid may be used.

Bunsen Solution, No. 2, may be used for the most intense effect.

Nitro-Chromic Battery. Place zinc inside of glass jar, porous cup inside of
zine,and carbon inside of porous cups. Slide perforated division in end of
porous cup, making a small cell. Pour six ounces of compound salts in
small cell, and add 45° sulphuric acid till the porous cup is filled In glass
jar pour § of an inch of 45° sulphuric acid and add water till jar is filled.

The Leclanche-Prism. Attach prisms one to each side, to the carbon pole-
piece by means of the heavy rubber bands supplied with each cell; insert
zinc and place the whole in the glass jar in which 1s the solution l|nrﬂpareu
s above. When this battery fails, and cannot be revived by the addition of
fresh sal-ammoniae, new prisms must be used. The other directions apply

equally well to this form.
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The Leclanche, Disque. Put the sal-ammoniac accompanying each eell in the
jar, fill one-third full of water, and stir till as much as possible of the sal-
ammoniae is dissolved. Pour a little water in the hole 1 the porous cup
insert latter in jar, put in zine, and connect battery. The solution shoulc
not reach higher than two-thirds of the jar to keep the salts from running
over the edge. If the battery should fail to work, a fresh solution should be
used, the old solution being thrown away. Should this not effect the desired
result, the porous cups may be soaked in warm water. Should this fail, new
porous cups must be used.

The inside of the rim of the jar should be greased to keep the salts formed

from overrunning.
The Fitch Chlorine Battery.—Same as Leclanche.

SECONDARY BATTERIES. '
PLANTE, FAURE, AND DE KABATH SECONDARY BATTERIES.

| PrLANTE'S SECONDARY BATTERY.

o 6075. Plante's Secondary Batteries, small clement, . . . .87 25
GU76. " o i large * L - . . 14 25
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6077. 1 set 20 Small Plante Secondary Batteries, with Commutator for con-

necting in series or multiple are,

6078. Same, large size, - : ; ; * : i a . .

Imported to order.

149

250 fr.
650 fr.
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6079. Faure Accumulators of Amalgamated Zinc. Reynier Make.

These Secondary Batteries can be charged by the Dynamo Machines pre-
viously described.
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Model, 1 plate. 2 plates, 4 plates.
(Cut 13 (Cut 2.)
Size, 205105 205185 185x185
x310 Inm. x 345 mm. x345 mm.
Weight of liquid, . . about 7 9 17.5 kilos.
Electro-motive force, - 2.35 2.35 2.35 volts.
Resistance, . . o 0.06 0.05 0.02 ohms.
Mean mLenmh’ of dlschar;ze, 7 10 20 amperes.

Capacity of Accumulator
after forming 200 hours, * 150,000 250,000 550,000 coulombs.
Price, 25 39 60 [rancs.

6080. Faure Accumulator of Copper. Reynier Make. (Cutl.)

Differs from the small model above only in the liquid used and

its electro-motive force, which is about 1:3. Price, : : . 25 fr.
6081. Plante Accumulator. Reynier Make.

Blwe: o & 3 & 5% @ % o e owm o @ s 205x105x350 mm.
Weight of liquid, ; : ‘ . . about 11 kilos.
Electro-motive force, . ; . g a “ 1.85 volt.
Resistance, . . . ‘ % 004 ohm.
Mean intensity of dlachﬂ.rge, “ 8 amperes.
Capacity of Accumulator a,fter fnrmmg ,aﬂG ‘ i

hours, . - i : 150,000 coulombs.
1 . . ‘ 40 francs.

6082.

||'r'|'|||| .II

R

Price, . ‘ i : . . .

6082,

Kabath's Patent Electric Accumulators.

Interior — rpeanity in Approximate p e,

LML E, res%tg,gg? in amperes. weight.
Laboratory Model, 22 005 about 10 about 15 Ibs, 35 fr.
Small Working \{mlel, 2,2 005 “ 30 “ 52 4 751,
Medium *“ 2,2 005 “ 60 “ 105 “ 125 fr.
Large " * 2,2 005 “ 120 “ 210 ¢ 175 fr,
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Gjﬂ take pleasure in presenting the following Dynamo Machines for scientific
use to the publie,

We have them made so as to be especially adapted to the needs of the lec-
wirer for demonstration, and also for practical use, thus largely superseding the
troublesome battery even in the smaller schools. '

The low prices at which we furnish these new machines bring them within the

reach of nearly all schools.

= LIk |
St il B R ll!Il.l'lI

28 HEEN h

: :]1' If 1h I!r,||- "ll[i.llli.l
J i |I|'|I |
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No. 1 DyNAMO-ELECTRIC MACHINE,

This little machine is a striking illustration of simplieity and compnctness. A p-
paratus of this class is usually so complicated that much ingenuity is required to make
it of small dimensions. The little Dynamo is composed of a cast-iron drum, inside of
which four electro-magnets are fastened, forming inductors, whose polar surfaces are
hollowed out to contain the armature, The inside armature is of wrought-iron, in the
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form of a cross, the arms of which are wound with silk-covered wire. This cross is
traversed by a steel axis, which has on oneside the motive pulley, and on the other
the commutator, to which the two ends of the wire are attached. T'wo brushes, placed
at right-angles, rub upon the commutator and serve to receive the current generated
by the revolving armature. The axis runs in bronze bearings. The whole ap-
paratus is mounted on a mahogany base, with pulley and handle.

A few words will be necessary upon the theory of this machine. The field magnets
of this machine are N.and S. successively. The result of this arrangement is, that two
poles of the same kind are opposite each other—a north pole facing a north, and
south asouth. The four arms of the cross in revolving come opposite the field magnoets,
and are thus themselves polarized, but in a contrary sense to the poles which influence
them, that is, the two arms which are, so to speak, continuous or prolonged are polar-
ized north and the other two south. In this way the cross forms what is termed a
magnet with consequent poles, and it is this kind of magnet which is the most power
ful. The rotation of the armature being continuous, at each quarter of a revolution the
polarities of the arms of the cross are reversed, and it is at this instant that by reac-
tion the current is produced. This effect is still farther increased by the passage
hefore the inductive poles of numerous threads of wire wound around the armature.
The current thus produced passes, by means of the commutator and brushes, around the

field magnets, which it magnetizes, and then arrives at the terminals, where are fixed
the conductors of the exterior circuit of the machine, Notwithstanding its small
proportions, this little machine gives surprising results and produces a current sufli-
cient to illustrate many beautiful and interesting experiments in the department of
electro-dynamics. It can be used for the decomposition of water and of salts and
for electro-plating (gold, silver, and nickel). By it also the famous experiments of
Ampére, showing the influence of mﬂ§nels on currents and of currents on each other,
can Le very easily illustrated ; solénoides and very powerful electro-magnets actuated ;
the remarkable phenomena, discovered by Faraday, relative to induction produced;
force carried to a distance by attaching to the machine a small motor; and even,
what is more extraordinary, light obtained, either arc, between two ends of fine car-
bons, or incandescent, with a little lamp of three-candle power. Physiological phe-
nomena can also be shown with it, for it produces an extra current of very high
tension where the exterior circuit is interrupted. We may add that it may be made
to serve in the working of mines, and in numerous other ways not here mentioned it
will be found very useful. This machine is made with extreme care, and is very
easily kept in order, all that is necessary being to apply a drop of oil wherever there
is friction, and to make the belting shorter when it stretches.

No. 2 of our catalogue is a more powerful instrument than the one just described,
and gives a current equal to 10 Bunsen cells. This can be worked by steam, and is
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No. 2a DyNAMO-ELECTRIC MACHINE.

likewise mounted on a stand, furnished with pulleys that ean be turned by hand, or,
still better, on a standard of cast-iron having a treadle. In scientific or industrial
laboratories it ean render incaleulable service, the operator always having at hand a
current which he can produce at will. Having a force of from 15 to 20 kilogrammes,
and a speed of from 3,000 to 5,000 revolutions, it is able to furnish a small arc light.
This machine ean be suitably wound for the use of electro-platers, gilders, etc.

Nore—To furnish the arc or incandescent light for any considerable length of
time, it would be preferable to use some form of power.
6090. Dy~xAMo-ELEcTRIC MACHINE, No. 1, with continuous current.
Schiool model, equivalent to 2 or 3 Bunsen cells, mounted on a ma-
hogany base, worked by hand, Price, . ‘ i o @ $30.00

Tue Dy~amo-ELECTRIC MACHINE No, 2 gives a current equal to about 10 Bunsen

cells.
This machine is arranged to be mounted on a standard, having pulleys to be

turned by hand, or on a table with a fly-wheel worked by pedal, or furnisked with
gingle pulley to be run by power,




JAMES W, QUEEN & CO., PIILADELPIIA.

No. 2b DYNAMO-ELECTRIC MACHINE.

6091. DYNAMO-ELECTRIC MACHINE, No. 2, alone, with pulley, , .

6092, “ * 5 No. 2a, with standard and hand-gear,

6093. o i 4 No. 2b, on table, with pedal, . .

6094, i : " H No. 2e, furnishes with about 4 horse-
power, a light of 6 incandescent lamps, 10 candles each; or 2 in-
candescent lamps, 50 candles each ; or 1 small arc light, ; .

6095. Dy~naMo-ELECTRIC MAcHINE, No. 3, with 1 horse-power, furnishes
a light which is equal to about 75 Carcels, . .

6096. DyNAMO-ELECTRIC MACHINE, No. 4, with 2 or 3 horse-power, gives
a light equal to about 300 Carcels, |, . ; ; . 4 ;

155

$56.25
75.00
112.50
80.00
150.00

225.00
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ACCESSORIES FOR USE WITH DYNAMO MACHINES.

We give below a list of apparatus with which a number of experiments may be
made with the small Dynamo Machine No. 1, or with the larger sizes. This list
will hereafter be considerably increased.

6098. Calorific effects of the Current.

1. Double Holder, monnted upon a foot, for receiving fine carbons,
platinum, wires, ete., . . i . % : . $3 00
2. Incandescent Lamp, . M 2 50
3. Universal Support for Incandescent L1mp, ' x i 175
4. Fusees for producing explosion in mines, per dozen, 1 50
5. Insulated Wire for use with Fusees, 5 meters long, . . 5
6. Interrupting Commutator for explosion of Fuseces, . 175

Note—In absence of this Commutator, the current will have to be broken by

hand.

6099, Chemical effects of the Current.

21.
22.
23,
24.
25.
26.
21,
28.

Voltameter for the decomposition of water, . " . .
Electric Plating, small glass vessel for, . i

Gold and Silver Plating, small glass vessel for, plﬂ.tmum anode,
Nickel Plating, small vessel for, platinum anode, . ‘ .
Gold Bath, 125 ci. cubes in a flask with emery stopper, ;
Silver Hatlt, 125 em. cubes in a flask with emery stopper,
Nickel Bath, 125 cm. cubes in a flask with emery stopper, .
Small Accumulator, . . ‘ . ‘ . e . .

6100. Magnetic effects of the Current.

41,
42.

43.
44,
45.
46.
47.

48.

49,
50.

Small Galvanometer, .

Galvanometer showing 1nt.enﬂlty and electro-motive force of
the current,

Solénoide, for hnldmg in the hrmd with movable soft-iron core
for changing into a straight electro- magnet,

Rotating Solénoide, having movable soft-iron core for trans-
forming into movable electro-magnet, . . P .

Ampéere’s Frame, for holding in the hand, ¥ B B %

Muvable Ampere’s Frame, ‘

Universal Support, with agate cap, to hold the movable So-
lénoide, . ) .

Electro- m'tgnet mounted on a fmt with soft-iron armature, .

Inverting Commutator, to change the direction of the current,

Bar Magnet, in case, with armature, . : . » ,

6101. Mechanical eflects of the Current.

81.
82,

Small Electric-motor, . . . v os e "
Electric Bell, mounted on a fnﬂt, : . . = i g

6102. Physiological effects of the Current.

101.
102.

Nickel-plated Electrodes, for medical nse, 5 . o .
Double Insulated Wire, pliable, two colors, . .

6103. Induction.

121.

122,
123.

Induction Coil of Faraday, giving primary and secondary cur-
rents, . . . . . . . .

Ruhmkorf’s Induction le . : i . ; .

Geissler Tubes, : . . . R ; ; '

ol =l S Tl 4~
cn
-

2 50
10 00
6 00

4 00

-y
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A |
| DYNAMO-ELECTRIC MACHINES,
| FOR SMALL INSTALLATIONS AND FOR LABORATORY USE.
:"+'L!
¢ |
i ,
J
|
e
i
|
1
|I -- I
il |
i.:; At !
g
2
5
',"Jl'_f We desire to call attention to a new Dynamo Machine, by means of wlu'r:l_: all the
t,}!: | laws of Electro-Dynamiecs may be illustrated, and all experiments pertaining to i ]
;:: full course of electricity may be made. This small instrument, n;:er-nt&fl by hand,
? will furnish a light equivalent to 35 Bunsen elements, with an electro-motive force of
‘[-i
»
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i volt. 90 eachy and a resistance of 0 ohm 06. As it is very light and occupies only
a small space, it can readily be used in any laboratory, however small. The price
of it is less than that of any other apparatus of its class; it is cheaper even thaun
those which are much less powerful. There is real economy in furnishing a physical
Iaboratory with an instrument of this kind. It dispenses with the use of acids and
consumption of zinc and the necessity of tedious preparations and costly experiments.
This machine is always ready for use, and the pupils themselves will easily be abie
to furnish the necessary motive power for small experiments, and thus their interest
will be all the more assured.

This machine, when run by power, will furnish an arc light of sufficient intensity for
optical projections of all kinds, and will run from four to six incandescent lamps.

6110. Dy~xamo Macuing, No. 6, will give an arc ]ight equal to about 80
Carcels, or will work 5 Swan lamps of 50 Ohms resistance, Ma-
chine complete, with multiplyving gear, to be worked by two men,

and mounted on a base of handsome design, . . ) . . $250.00
6111. DyNAMO-ELEcTRIC MACHINE, No. 7, similar to No. 6, but modified

for quantity and intensity, with extra interchangeable armature,

This arrangement renders the machine more complete for general

experimental purposes; the armature, with fine wire, will produce

a brilliant electric light, and the coarse wire armature is used for

electro-plating, decomposing salts, heating wires, etc.

Price, complete, s a ow . w we . ow ow . w & S0000
6112. DyNaMo MAcHINE. No. 8, same as No. 6, without gearing, for use by

hand, but with pullev for nse with steam, .« .« . . 15000
6113. Dy~amo MacuiNg, No, 9. similar to No. 7, . 200.00

6114. Dyxamo MacuiNg, No. 10, similar to No. 8, but modified for electro-
plating, 170.00

6115, DyNAMo MacHINE, No. 11, similar to No. 8, modified for secondary
batteries, . . ; s ‘ ; @ e . . 150.00
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6116. DyNxaMo MACHINE, No. 12, similar to No. B, gives a light equal to 350
Carcels, requires about 2 horse-power, and will feed 15 Swan lamps, $325.00

6117. Dy~Namo MacHINE, No. 13, similar to No. 8, gives a light equal to 650
Carcels, requires about 4} horse-power, and will feed 2 Swan lamps,  540.00

PERFORMANCE OF MACHINES Nos. 6 and 8.

We eall attention to these results as exceedingly good for size of machines, and
showing all necessary power for laboratory use.

This machine has the field connected 1n derivation.
Resistance of field, 60 ohms. Resistance of armature, 1,45 ohms.

With a speed of 3,000 turns per minute on an arc lamp it gives a current of 7.5
amperes and an electro-motive force of 50 volts.

By placing in the cirenit a sufficient resistance (as an Edison lamp) the current is
reduced to about one ampere, but the electro-motive force is increased to 11v volts.

With field connected in derivation, it is necessary to have some resistance in the
exterior cirenit. An inch of platinum wire No. 24 between the poles of the machine
is not affected, while a foot or more of the same wire is raised to incandescence.

We would recommend Dynamo Machines Nos. 6 and 7 as being especially adapted
to the wants of schools and colleges, being constructed to meet the wants of scientitic
men, which the ordinary dynamo machines are not.

Cases and Packing extra on all machines.

T

TTERET. s re——— e e e ree———
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No. 16 GRAMME MAGNETO-ELECTRIC MACHINE.

We append a list of Gramme Machines, which, from the important part they
performed in the practical introduetion of electricity, are now classic

These machines are very valuable for illustration, but the machines previously
described are cheaper for the same power and equally good.

A series of steel plates, which are separately magnetized and then connected, con-
stitutes the powerful magnets of this machine. The revolving armature is the well-
known'Gramme ring, which is of iron, with coils of wire wonund ronnd it tangentially,
With this revolves a commutator, which gives a continuous electrical current. The
following results may be accomplished with this machine: A platinum wire % mm.
in diameter and 6 em. long can be heated to redness, water decomposed, and, in
short, its eflects are the same as those obtained with two or three Bunsen elements.
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No. 17 GRAMME MAGNETO-ELECTRIC MACHINE.

6118. GrRAMME MAGNETO-ELECTRIC MACHINE, No. 16, with crank and multiplying

gear. All the experiments pertaining to a course in physics may be shown
with this machine, with the exception of voltaic arc light. Two armatures
are necessary with it, one of coarse wire for quantity, and one of fine wire
for intensity, some experiments being more successful with the one, and
some with the other. This is a larger and more powerful machine than the
one just described, although resembling it closely. It is equal to nbout 10

cells.of Bunsen's Battery, and is very convenient for laboratory use, being
easily moved and worked. Price on application.

6119. GRAMME MAGNETO-ELECTRIC MACHINE, No. 17, with belts.
6120. TaBLE, No. 17a, with pedal and driving-wheel for above,

Prices on application.
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6221. Gramme Dynamo-Electric Machine, Type A, for industrial and scien-

tific purposes.

3
e m—
—g

GrAMME MacHINE, TYPE

All sizes furnished.
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6225. Patent Double Induction Motor, for general Laboratory use.

Packed for shipment, 5 . . %15 25
Bettery to run same (see page 96 Pnrt 4) pa.cked fr.;-r alupmenl. .16 00

6226 and 6227.

6226. Magneto-Electric Blasting Machine, No. 3. : @ . . $25 00
6227. Magneto-Electric Blasting Machine, No. 4 (larger), . . . 50 00

6228,

6228, Platinum Fuzes, cotton covered (for use with Magneto-Electric Machine).

4 feet wires, . $0 03} each. | 12 feet wires, . . %0 063 each.
g« o« ' 044 “ 14 « m ) ) 07 6

g i 05 « 15 « it ] . 08%- 0
10 i i - i 06 I 16 « & . . {}9126 T

Fuzes with longer wires at the rate of 1 of one cent per foot additional.

Gutta-Percha Covered Fuzes.

N. B.—The price of Gutta-Percha Wire having greatly advanced, the
price of these Fuzes will hereafter be as follows:
$0 20 each.
i

4 feet wire, . . : : : ; i ; .
ﬁ Il " L - L] . L] - L] L] - L] q{!
8 11 i 5 " ’ . 38 [11

Fuzes with Gutta Percha (»:nvered Wires will be made to order only.
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GAS ENGINE FOR RUNNING DYNAMOS.

CLERK’s NEW GAs ENGINE,

6230. Clerk’s New Gas Engine, for running Dynamo-electric Machines, water
motors, steam engines, and all forms of power necessary for electric light
purposes ; also accompanying pulleys, belts, and attachments required for
putting up the same.

Prices on application.
6235. Shipman Petroleum Engine, No. 1. Weighing about 50 1bs.;

occupying a space 11 inches wide, 12 high, and 18 long, 3 horse-
power, . " N ‘ ' ‘ . . ] - : . $100 00
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SHIPMAN PETROLEUM ENGINE,

6236, Shipman Petroleum Engine, No. 2. Cylinder, 2x3 inches;
revolutions, 400 to 600; pressure carried, 100 lbs.; total weight,
about 200 Ibs,, 1 ]IDI‘RE-I]D“EI‘ . : A . $125 00
6237, Shipman Petroleum Engine, No. 3. C;-,lmder, 3 in. bore, 4 In.
stroke ; occupying space of about 2x34x2 ft.; weight, about 500
1bs., 2 horse-power, . . . . . . o v . 175 00




JAMES W. QUEEN & CO., PHILADELPHIA,

167

SECTION VIII.—TuHE GALVANOMETER AND ELECTRICAL MEASUREMENT.

6240 and 6241,
6240,

(G241.

(242,

6243,

6244.

6245,

Apparatus to Illustrate Oersted's Law. Magnet eight inches
long, " . . . . . . . .

Apparatus to Illustrate Oersted’s La.w Magnet fifteen inches long, .

Galvanometer. Simple form, with ﬁmgle needle suspended upon a
needle point at centre, . ; i .

(ralvanometer, with astatic needle; on rnﬁewuud base, W1th leveling
screws, graduated circle, and _L,lms cover,

Galvanometer. Similar to No. 6243, but with posts tﬂ Euspend 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,

Galvanometer. Similar to No. 6243, but with helix for use in thermo-
electric experiments, . . . s um om e w e o

6244 and 6245.

20 00
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PRICE.

6246. Differential Galvanometer. For testing the resistance of batteries, s
wires, ete, ete. On mahogany leveling stand, with glass cover, e

Needles uuﬁpended by fibre of unspun silk, . . . $25 00 : -

6247, Queen 8 Universal Galvanometer. Rosewmnl base, mth level- i
ing screws, astatic needles, suspended from brass arm bv a fibre of iR”

unspun «u!I\ with arrangement for adjusting the zero of the scale to ek

the axis of the coils. Convertible by a moment’s adjustment, from R

an ordinary quantity galvanometer, into one for intensity, or into a :*;
differential galvanometer for either intensity or quantity, . g 50 00 7t
6248. Small Light Mirror. With wire mounting, to be attached to e1ther ;I.-
of Nos, 6244, 6245, or 6247, for use in prtueetmn, ; . ; g 1 00
249, Tangent Gelvanemeter Single ring, . ’ .80 00 :_:"'
250. Copy cf a British Association Unit, or Dhm, as 1ssued hv the il
Committee, . . . . 30 00 )
251, Bradley's Tangent Galvenemeter wu:h three C{}llﬁ, ‘\es 2, 3, ;:E
and 4, . . , .. 5000 e

6252, Bradley's Tangent Galvanometer, with four mub, Nos. 1,2, 3, A
and 4, . . : & W 3 85 00 it

6253. Braﬂley 8 Rheaetat with resistance from ¢} ﬂf an (Jhm to 2,111 q
Ohms, . : : ; ; . 75 00 ey

6254. Bradley's Rheuetat wuh resistance frem 145 of an Ohm to IO 111 g
Ohms, . . : ... 13500 @”

(259, Bradley 8 Cemplete Apparatu-a fer Eleetrie Measurement b
consisting of Tangent Galvanometer, No. 6251 and Rheostat No.6253, 125 00 eV
(256. Bradley's Complete Apparatus fer Electric Measurement, AR

consisting of Tangent Gulvanometer No.6252 and Rheostat No. 6254, 220 00

The instruments Nos. 6251 to 6256 are intended for accurately determining the
electro-motive force, resistance and strength of batteries, and resistance of (_nl'tl.ll.l(_tm"i, s
for locating faults, breaks, and crosses on telezraph lines or cables; for measuring the e

amount of any metal deposited in a given time in electro-plating; and for determin- '
ing the Hpeu fie u:mduetwlh of metals. N
The Coil No. 1 of 6252 is for currents of high intensity, No. 4 for those of great £2%
quantity, Nos. 2 and 3 for intermediate currents, f.»‘g;r.ré
%55

SECTION IX.—OF INSTRUMENTS ILLUSTRATING THE HEATING EFFECTS OF iy
DynNamicAL ELECTRICITY. 5

b

6290, 6201. 6293. Kid

6290. Galvanic Lamp, Of platinum wire in coil, with vertical support of
brass, on a neat polished base of mahegany, . . . ‘ . 8 00
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DyYNAMICAL ELECTRICITY.

6201. Powder Cup. Of brass, with I:thlnum wire in coil, : 100
3292. Powder Cup. Of brass, with handle of wood, and an extra Hllp[l]_',"

of platinum wire, . 4 00

)293. Voltaic Pistol. Of bra&a, utmugly made aud m.at]y ﬁnmlu:d 5 00

i TR | I !_ll'_l'. |
§if 1 AL W
o

6301. 6302.

6300. SBimple Electric Lamp. Base of wood, arms and holders of brass, $3 00

6301. Simple Electric Lamp. Base of hard rubber, post, arm, and carbon
holders of brass, . 3 : . . .

For complete list of Electrical Lamps, see l’urt 4.

12 50

-
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6302. Compouxp ELEcTRIC LAMP. For use in projection of spectra. Base
of hard rubber, post, arm, and metal holders of brass. The lower
holder consists of a disk of brass with cups for ten different sub-
stances, which can be thus rapidly brought in succession into circuit
and volatilized, . : . : 3 ; : i i 4

6303. ComprounDp ELECTRIC LAMP. Similar to No. 6302. but with a second
disk 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, i @ s e oW 8 oa mw = SN

$20.00

6305. gy perric LicrT REGULATOR. Simple form ( Bmwning’a}. 30.00
6306. Erecrric LicaT REGULATOR. Large model (Browning’s).
6307. ELectric LicHT REGULATOR, with clock-work (Duboseq’s). 95.00

6308. ELecTRIC L16HT REGULATOR, with double clock-work. Foucault’s arrange-
ment. Prices on application.
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6319-6324,

We give below a list of Swan Lamps of different powers, together with the Dynamo
Machines best suited for each.

(319, Swan Lamp, 5 volt,
b i

6320,  “
6321, ¢
6322, ¢
6323, ¢
6324, “

20 volts.

9 1
[ ]!‘i 1
11 :3" bi (2
“ogqp
1 5{] i

-in, series),

b
113
[1]
[T
1

Machine No.

No.
No.

No.

No.
No.

S

6.
Machine No. 6 will run from 4 to 6 lamps 40 to 50 volts, or 4 to 6 pairs of lamps

6330. Miniature Swan Lamps, 1 to 2 candle power (either globular or
pointed in shape), fitted with socket holder.

6331. Miniature Swan Lamps, 2} candle power.

Prices of Batteries arranged for above quoted on application.

CARBONS FOR ELECTRIC LIGHT.

6400. Carre's Celebrated French Carbons for Electric Light Experi-

ments.
1 mm. diamcter, § m. long, i
2 mm. diameter, } m. lonz,
38 mm. diameter, § m. long,
4 mm. diameter, § m. long, .
5 mm. diameter, § m. long, .
6 mm. diameter, 4 m. long, .
7 mm. diameter, 4 m. long, :
8 mm. diameter, 4 m. long, .
9 mm. diameter, 4 m. long, .

10 mm. diameter, § m. long,

11 mm. diameter, } m. long,

12 mm. diameter, } m. long,

14 mm. diameter, 4 m. long, :

15 mm. diameter, } m. long, .

We can also furnish these with

6405. The Wallace Diamond Carbons for Blectric Lights.
regular length and diameter, warranted for maximumn resistance.
The following regular sizes, each 12 inches in length, can be had in
quantity at short notice (other lepgths made to order).

In sticks 4 metre long = 20 inchex,

= 8 8 W @ & . =

= * 8 B @® ® § g

& - L] - - L[] -

= & o & =

L ]

small holes through the centre.

. 90 10
A 12
= 15
> 16
5 20
: 25
, 30
. 40
: 45
. a0
; 60
. 70
. 90
1 00
Carbons of
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Packed 6 in each paper, 300 Carbons per case.
Carbons 6 and 12 in same price as 12 inch.
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DIAMETER AND PRICES,

5 ¢, each. g,
5 il
g o
1
i
o
L

. 11 c. each.
; 13
3 15
. 1T
ey e

=4
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25 c. each.

25 13
3+ “
".'I.U 13

Over 12 in. priced per foot.

Norice.—We pack these goods with great care, and are not responsible
for breakage after shipping.

PRICES OF COPPER AND GERMAN SILVER WIRE.

All sizes of wire given in this catalogue are of Brown & Sharpe's Gauge, unless
otherwise specified.

SIZE.

-

|
No.

DOO
000
o

0

19
2
21|
22|
23|
24
2-::|
26/
27,
28
291
301
31
32
33
34/
35|
36/
a7 |
38|
30
40|

Dismeter.

460
4096 4
B61480
32495
RLG BT
5763
24449
20081
18194
L6202
4428
12549
1443
10189
09074
s
ANT7106
06408
5706
L0082
04525
04030
3589
03196
A2H 16
20347
02571
201
0179
DHug
014195
012641
011257
10025
008928
00795
708
.63
D61
115
0445
AN3065
0N3531
003144

6110. Electric Copper.

‘ 6411. Germesn Bilver.
I

(= B —a—
00 =1
be G0 =1

Bare. Cotton Wound. Silk Wound. Il
Single, |Double | Triple. i-{:l;:l?, | Single |Dnuble.
Spools. C}?nglgr Coils. Spools. Eput:-nls.I

......... : ° : 0@15.|

JE2a| | LE NERE

......... E: EJ © "\3 d ﬂ]{!l 1b.. !;n E

......... ;":' :: E U omy h.ﬂf H-H

--------- i = g =0 ﬂ'l-l"s 5& o B Q=

......... | 225 | 23 |87, 18@20 @ [ 2°F

......... | 7o | Bs | 288 3 =
—8= Z | 243 [60c.lb.| 2 =

......... E 3 = fe) ﬁ g

......... ..5..: | § -:u.z."' e

........ < §§ - EE sasens sunnns

LT QLE g U llllllllllll

AP E-ﬁ ﬁ & ............ } }-E i

......... o TR T 1 IE EEsssmBEEEE

{1 I 2 |ieessannnras

031 | 0@ 2. |ensnrnsunsas

031 060 | 044 liiiiia]ormsssmmmene| 112 Jusesaeanies

0314 060 | 044 |45¢.Ib. [erinmsenns] 112 Huveiinne

0 32| 060

0 32 0 60

033]| 060

034 0 70

03| 076

0 40 0 83

043 | 0 9%

0 46 100

0 4 110

0 62 125

135
150
165
1 8O
19
2 40
28

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

----------

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

P OUNNHEEED
I BIRS3EES

s =

=a

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

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

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

. 13 00

O T e e 0 00 S0 00 B 1D BD et bl e ok
) o O ek 80 S D =T N es
! R RRSRSSRRLRIEC88RgE

4 10
5 B5
7 00
11 00

"
P =

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

Bare.

i Spools.

079
0 82
0 90
0 30
0 95
100
120
1 30
1 40
1 55
175
19
2 35
2 60
2 95
3 65
6 50
50
00

i

i
[+ <N

('otton Silk
Wound Wound

Spools. ' Spools.

3 )
s ]
o =
2 5
= &
=

142 185
1 42 185
142 185
142 1 85
142 1 85
142 1 85
142 1 85
142 1 85
142 1 85
1 42 1 85
142 1 88
1 44 193
1 52 2 06
162 2 21
171 2 37
1 84 2 65
2 05 3 02
295 323
2 45 3 42
2 60 3 8
2 84 4 14
3 09 4 52
3 59 4 M
3 96 5 46
iiiiiii T AL 534
............ 7 62
vearensees| 10 00
....... weees| 18 HO
............ 28 00

Furnished on spools of one pound eac i
less than 15 will not be furnished bare in quantities

will be furnished in quantities less than one-quarter pound. |

each, when desired. Spools extra. Numbers
less than one pound, No wire
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6412, Platinum Wire.
No. 12, per inch, . 0 75 | Nn 24, per inch, ‘ . .

v 148 ¥ : hl) | 26, per foot, . ‘ .
b o : 30 | *“ 2B, : % i
“ 18, e . 20) o HH, H . .
(11 ﬂ{ h i t ,'-} 1 '_} 3] il
- . L] -l-l, - -
¢ 28, ¢ i 10 | “ 36, « ;
Nos, 12-26, per gramme, . . . . . .
“ 28-36, T . s
6113, e .
Annunciator ‘

Gutta Percha

Office Wire. Insulated Wire.

or
Burglar-alarm Wire,
Double Wound.

$0 06
all
39
pld |
15

12

S

40

: i :
No. F't.perlb. Price. F't. parlb | Price. | F't.perlb. Price per ft. Price perlb.
12 — 0™ ] ‘ 80 35 48 $#0.05 g1 50
13 = HE : 5
14 — 34 53 | 35 55 0314 160
15 - 34 | 3
16 — 34 95 | 35 72 03 1%
17 — e da )
18 160 3t | 13 |35 126 02 2 10
19 200 o 35
v 20 225 34| 155 32 175 .02 235
21
22 1 230 0214 2 60
23 | '
24 | 330 014 3 25
a5
‘2(: 480 01 | 3 70
6416. Office Wire Cables. Each wire regular office wire.
Two Conductors only, No. 18 wire, per lb., 3 $0 35
Any number of i:'tml'{ll(‘tﬂrﬂ up to ]00 No. 20 wire, per b. o . 39
6417, Gas Furniture Wire. White, yellow, or brown color.
Braided. Triple Wound Triple Wound
Fine Cottou. Silk.
No. 12. §0 40 No. 22. $0 90
“ 15, 42 “ 24, No. 24. $2 50
¢ 18, 45 “  26.
6418, Conducting Cords.
No. 1. Single condnctor of 16 copper wires, No. 33, in strand with
green or red silk braid cover. Per yard, 15
No. 2. Single conductor of 16 copper wires, No. 31 in strand with
green or “red silk braid cover. Per yard, 19
No. 3. Double conductor of 5 copper wires each, No. 30, in strand
with green silk braid cover. Per yard, : 24
No. 4. Double conductor of 16 copper wires, No. 33 in strand with
green silk braid eover. Per yard, . 30
No. 5. Doubie conductor of 30 copper wires, No. 3‘3 in strand with
green silk braid cover. Per yard, 40
No. 6. Single conductor of 8 copper wires, No. 36, in strand with
drab cotton braid cover. Per yard, . , . . ‘ : 7
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6419. Plated tips for cords, each, S w
S @ @ @ attached to the cord, each, 5§ W e

6420.

JAMES W. QUEEN & CO., PHILADELPHIA.

No. 7. Single conductor of copper wires wound spirally on a strong
cord, with checked green, red, and white braid cover. Per yard,
No. 8. Same as No. 7, but smaller in size, with green cotton braid.
Per yard, . . ‘ a § . . : . .
No. 10. Single conductor of 50 copper wires, No. 32, with green and
gold colored silk braid cover. ]l'crr Rheostats and other purposes
where large and flexible conductors are required. Per ya
No. 11. Single conductor tinsel cord, with lateral cotton and double
wrap of cotton cover, red or green, used for medical batteries.
Per yard, . ' . . . . ; . . . .
No. 12. Double conductor of 14 copper wires each, No. 33, in
strands insulated with silk, covered with green crimson or blue
silk, used for pear-shaped push buttons. Per yard, . v
No. 13. Single conduetor, tinsel cord, covered with red or green
worsted braid. Per yard, . " . . : . . v
No. 14. Double conductor, tinsel cord, one covered with blue, the
other with red worsted braid, the whole covered with fine blue and
red worsted braid. Per yard, . . : : . ; )
No. 15. Single conductor, tinsel cord, green or crimson silk braid
cover. Per yard, ! : ; : . ; ; . .
No. 15}. Double conductor, tinsel cord, green or crimson silk braid
cover. Per yard, . " : . . ‘ . . .
No. 16. Single conductor, tinsel cord, one wrap worsted, two wraps
cotton braid outside, for telephone switches. Per yard,
No. 18. Gold tinsel cord, not covered, small size. Per yard, .
No.19. ¢ “ g« “ large “  Per yard, .

175
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ELECTRICAL PROPERTIES OF COPPER WIRE.

AMERICAN GAUGE.

177

Relation of Resistance of
Digmeter. weight to size. Pure Copper.
Brown & Sharpe,
b Gauge. . B 2
Inches. |Millime-| Lbs, per Feet Ohms per Ohms Ft. per
3¢ . Lres, 1000 ft. | perlb. 1000 1t. per lb. Ohm.
0.
11.684 637.67 16 049 000077 | 20386.
10.405 504.28 2.5 062 -00012 16196.
9.266 400.00 32 078 00019 12847,
8.254 314.59 3. 099 -0ui31 10096. |
7.848 252.27 4. J24 00049 8U61.
6.544 202.08 b. 154 00076 6494.
5.827 158.24 6.3 196 J00125 5077.
5.189 125.38 8, 247 00198 4031.
4.621 99.62 10. 312 00314 3200.
4.115 78.98 12.6 392 00499 2508,
8 665 62.65 1€. Au8 00797 2008.
3.264 49.43 20, G624 L0127 1590,
2.907 39.39 25. 782 0199 1278,
2.558 31 25 32. 998 0319 1002,
2.305 2477 40. 1.256 0506 T90.
2.058 19.51 51. 1.600 L1819 26,
1.828 15.53 64. 2.000 1293 498.
1.628 | 1231 81. 2.558 2062 894.
1.450 9.75 102, 3.191 3262 314.
1.291 7.76 129, 4.015 o171 2439,
1.150 6.16 162. " 0.057 8215 198.
1.024 4.87 204. 6.382 139 157.
899 379 264. 8249 2.175 121.
.812 8.08 325, 10.150 3.298 7.
128 2.46 409, 12.750 5.185 78.
025¢ L4 1.93 b617. 16.139 8.312 62.
SSNh——— 573 1.50 660. 20.871 18 59 49.
i ivmriasssonasinssices| JOZOL0D 511 1.20 823. 24.053 2141 39.
25Iilliltlll LLE L LR L L L -n]-Tm ‘455 -94 lm- m %l 34|2 31‘
26..00nniearananansnsnssne 015940 405 76 1310. 40.852 53.48 24.
g (e ssessrssnensans 014195 361 61 ) 650. 51.515 85. 19.
. N— 012641 321 48 2082. 64.8594 136 5 15.
. K » sessens 011257 286 .38 2623. | 81.818 214.7 12.7
5 ) R 010025 255 .80 3311. 103.220 1.8 9.
3l... 008928 227 24 4165. 129.583 540.6 6.7
Ly - 007950 202 19 H263. 164.140 863.8 6.1
.............. N—— 007080 180 15 6636. 206.951 1373. 4.8
Bhorsiscsisnrasaian awiieek 006304 160 12 8381, 261.363 2190. 3.8
B svicisivnsans P 005614 143 10 10560. 332 311 3009 2 3.
BB.uenrainnas . 005000 127 08 13306. 414 962 5521, 24
' [ wenene| (004453 113 .06 16779. 520.3816 B781. 1.9
38.... vorsansee [ 003965 101 .05 20958, 666.666 | 13943, 1.5
! EERE 003531 090 04 26433. 833.843 | 2190d. 1.2
40,0 cieies srisis anaas N3144 .N80 03 FI41. 1044444 | 35016. 1.

it D e e o =

B
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(From the London Electrical Review, Nov. 8d, 1883.) Reprinted in Franklin Instifule Journal,
Aupust 8th, 1884,

JAMES W. QUEEN & CO., PHILADELFHIA.

THE NEW BRITISH GAUGE.

The Legal Standard in England, to take effect March lst, 1884.
SUPERSEDING ALL OTHER GAUGES,

PURE COPPER WIRE
(SOFT DRAWN),

DIAMETER. AREA OF
|l CROsS
GAUGE DIFFER- BECTION,
NUMBER. ENCES, Centi- Bquare
Inches. Centi-
meters. meters.
[ 1. 1 | 1L 1v.
70 500 1.270 1.267
6/0 | 86 461 | 1.178 1.080
50 | u#2 432 1.097 45
4'0 32 A0 1.016 H11
20 28 372 45 o1
10 24 348 B8l 613
0 H a0 .5 E o8
1 bt | S0 a62 L6
2 24 276 Jul .3n6
3 Lt | 52 J40 822
4 o) Ah52 ] 273
D | o) 212 D JEIE
6 ) e ARS8 87
7 | 16 176 AT 1587
8 | 16 160 AU 130
9 | 16 144 366 105
10 | 16 128 325 0829
1n | 12 J16 | 295 0682
12 12 Jdo4 2t Jo4R
15 12 Qa2 231 J429
11 1! 080 203 324
15 | B 52 JA83 R i3
5 | 8 64 163 D208
17 B NS6 42 L0159
18 bl A48 122 J17
1¢ B 040 JuUlG 0811
20 4 56 0914 JOO6LH
o] 4 A2 0813 00519
o 4 D28 0711 00347
23 4 ‘024 L0610 R
214 o g L0559 L0245
25 9 20 0508 00203
piab 2 A18 AT L0164
27 1.6 A4 AM1T L0136
28 1.6 0148 L0376 L0111
o9 1.2 L0136 0345 00987
30 1.2 J24 515 L0079
51 B L0116 A295 J00G82
s 8. ] A8 0274 L00541
33 A L0100 L0254 000507
34 8 L0932 0234 000429
3 8 L0084 0213 00358
a6 B LT 0193 Ju029i
7 B D0GE 0173 000234
a8 B L0060 0152 A00182
39 i L0052 0132 000137
40 A D048 0122 000117
41 A A4 0112 LD000982
42 A L0010 0102 0000811
43 A L0036 00914 0000656
44 4 D032 D813 0000519
45 4 0028 JNT711 000397
4h A4 0024 L0610 0000292
47 4 L0020 L0508 JHMH203
48 4 016 L0406 L000129
49 4 0012 00305 LD0000T30
o0 'S L0 00254 L0000507

Resistance. | Conductivity.
Ohms Meters
per meter. per ohm.
Y. VI
000135 74021
L00157 GaTI.
L0011 81 Ho2l,
Dud211 4736,
KLV AL 4uB8.
0002749 sond.
Joudra 8107,
LD00ET 5 L6606,
AN00444 22, 3.
R 1ss8l.
LG 1L
L0075 1341,
L0916 1092,
L0104 u17.8
00132 "7
00163 6149
AN 6 454.6
00251 308.3
A0s12 320.3
D038 250.6
.U'-HIEE ]39-5
LY | 153.5
D24 121.3
J108 27
U147 (8.2
J2n 47.4
260 354
D530 0.3
Ad31 a3 2
L58T 17.U5
J6Us 14.32
DE45 11.84
A4 09.59
125 .47
A54 6.18
JA83 5406
.m&ﬂ d.rfhﬁ
251 3.08
200 3.45
JSoo8 2.96
08 2.51
ATR 2.09
{151 1.71
780 1.37
RITE 1.06
1.248 JA01
1.466 682
1,742 574
2,109 A74
2611 B83
3.300 Bud
4.310 232
5.848 171
8475 118
13.23 076
20.42 043
33.78 L0380

I

WEIGHT OF
WIRE,
Density, 8.90
(v'opper).
Grammes per
meter,

VIIL.

11274
970 2
BD.8
721.3
624.2
F45.9
4732
406.1
343.2
286 5
2425
202.7
1663

b e o 1 23 o ek e e 0 e 0 0 00 2

T L T Lt T
CeESZEARIC

gas=For Prices of Copper Wire, see page 173.

==
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B. & S. AMERICAN GAUGES.

:;
I
|
|
|
|
|

%' Ir
” d"' '-mn:u-.u. OI‘
¥ &
&
& ®
s B
B
o) O\E°
>
L°, ° 3
o) o
4 %-ﬁ;— BT ANDARD
| ()’ 85 FINE GAUGE

O 27 23 99 30 B4
| Y 00 QK

| 6430-31.

$430. Round Gauges, for wire from No. 0 to 36, ; " ‘ . . 54 00
P 6431. Round Gauges, “ “ % Nao. 5 to 36, " : , . . 300
| (435, Micrometer Caliper, Machinists’, . i : A ; i . 500
436. Micrometer Caliper, oy Morocco case, . ©  ou . 5 a0

'

\ === e |H-5'—i:—:-'—"—
| [
|
o
6437.
$437. Micrometer Caliper, Metric, % " . .« L+ 500

6438. Micrometer Caliper, “  Moroceo case, . . . . . D
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CONNECTORS,

é 2

6451. 6452.  6450. 6464.
6450. No. 1. Plain Double Connector, . .« .« . $010
6451. No. 2. Improved Double Connector, large, holding firmly from
2 to 7 wires, . . ‘ o . . . 5 . . 20
6452. No. 3. Improved Double Connector, small, . ' : ‘ 08
BINDING POSTS.

e
6458, 6456. 6455.
6455. No 1. Telephone Binding Post, . . . . " 10
6456. No. 2. Telephone Binding Post, SR s W 0@ . 10
6457. No. 3. Woodscrew Binding Post, . . . . ' " 12
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6458, No. 4. Instrument Binding Post, small, e e .. . 8012
6459. No. 5. Instrument Binding Post, large, B3 . ‘ ’ 15

6460. 6462, 6461.
l
6460. No. 6. Flat Base Window Tube Binding Post, m ; . 80 20
' 6461. No. 7. English Binding Post, ; . . . . . . 18
6462. No. 8. Flat Base Double Binding Post, ; ; 3 . ; 18
6463. No. 9. Woodscrew Double Binding Post, . . , . . 15

6464. No.10. Woodscrew Double Binding Post, very fine finish, . 18

PUSH BUTTONS.

6470-6472. 6473.

6470. Rosewood, fine finish, s e e e e e e . . %030

6471. Walnut, . . . = ; : ; : : By . 25

. 6472. Mahogany, ; i . N . . . . s g 5 25
6473. Bronze, fancy, « . 4 : g & m W 50

6474. N. P. Push Button, plain, . ‘ . ‘ . w o ; 20

6475. N. P. Push Button, fancy, i Y = ow & W, W 75

l 6476. Porcelain Push Button, plain, : ; . N . . . 30

6477. Porcelain Push Button, fancy, . e o @ Gl va ‘ 50 |
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6478, Desk Push,
(479, Floor Push,
(-480. Pear Push,

6490. Blectric Vibrating Bells.
2} inches, N. P., Black Walnut Case,

3
3%

W

S o

13

1

£

113

113

i

L]

1]

14

[1]

11

[ 1

11

ELECTRIC BELLS.

Bozx.

111

i

[

@

i

L1

11

"

2 00
2 25
2 50
2 50
o 00
6 00
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6491.

6491. Electric Vibrating Bells, Box. With Continuous Ring, until specially
stopped.
2} inches, N. P,, . . . : i ; ; ‘ ; . 5400
3 g i . L L] L] L - L - - - "ZI' 2':."
35 “ ‘ 3 . ‘ . . . . y . 4 50
4 “ : . . . . ‘ ‘ ‘ . 4 75
5 1 i : < " " 7

G495,
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6492. Electric Vibrating Bell. Box.

24 in. Bell, N. I>,, Enameled Metal Box, : ; . o 2
i L1 (11 (11 i Wi . . . . :-g
g* i i 14 [ [13 13 " R . . . H
4‘ 11 1 11 di (1 (¥ z @ < 3
(493. Skeleton Bells,
2} in, Gong, Single or Vibrating Stroke, . . . . - ! 3
31‘ i 1Y i (43 il . . . . . 3
4 « T T i@ T . - . . 4
5 (19 111 11 114 (11 - : ‘ - 4
ﬁ i L1 LT 1% L1 . . . . . . 5
7 i i 13 [13 i 5
8 11 1 L1 1] i : - : : ?
]{]. i i il 111 (11 . . . . 1..'-']
lﬂ 119 1 11 113 i . . “ o IS
6494, Buzzer. Mahogany Base, N, P. cover, . ; ? 3 > 3 2
6195. Blectric Btriking Gongs. Run by clock-work.
6 in. Gong, . ; : . " ; ; ; . . . |
H ol b - . . - - - . - - - - 22
E:' (11 1 - = . . 23
]n H “ - L ] L ] L] L] L] L] [ ] - Ea
12 b ¢ ™ [ - - [ ] - 28
TELEGRAPH APPARATUS.
6500. The Giant Sounder, latest improved form, with N. P. Resonating

Metal Base, . : ; ‘ i ; ; ; ‘

. 4

50
00
25

ol

=IO b o =Ten
S nd

o
oo

=
=]

50
75
50
00
00

00




6502. Repeating S8ounder, plain points,

6503. Repeating Sounder, spring points,
6504. Circuit Preserving 8ingle Transmitters,
6505, Giiant Sounder,

TR

JAMES W. QUEEN & CO., PHILADELPHIA.

6501. Same as No. 6500, wound to 20 Ohms resistance; can be used on lines
up to fifteen miles without relay,

-

L ]

185

$4 50
6 50
7 2 o
7 50
L e
3 50 71k
.{:Li.h'
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6506

. Giant Sounder, 20 Ohms resistance, for lines use, up to 15 miles,
6507

_ @iant Sounder, 20 Ohms resistance, and steel lever key,

6508, Giant SBounder, 3 Ohms resistance, and steel lever key, ‘

6509, Giant Sounder, 3 Ohms resistance and steel lever key and battery
complete,

i \ il '~-.i 1l
I ~l||]|||l|!i'i|;|! 'I|

wesr e f il
T 2
*'zﬂﬂhﬁm}" "-.....-.--ll'
i i | L e X
1 o, o 3

b aip
.y EE

6515. Steel Lever Solid Trunnion Key, straight or curved,

, N 3 00
6516, Legless Pattern Steel Lever Key,

‘ . = : = : 3 29
6520, Relay, solid trunnion single piece armature, 150 Ohms resistance,

silk covered wire, polished rubber covered coils, mahogany base on
ornamental surbase, extension adjustment,

’ . 7 00

|
ot |

=
|
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P |'!
11
i
Is
|
i
|

6521. Relay, solid trunnion single piece armature, 160-300 Ohms resistance,
silk covered wire, polished rubber covered coils, mahogany base on
ornamental surbase, extension adjustment, : 3 ; . $8 00
6522. Box-sounding Relay and Steel Lever Key, combination set, . 11 00
Box-sounding Relay, without key, . : : : : : 8 50

e . e TR e R e T T .
- . . .
i
; = = X

——

= A 1L = 3
W v ] . e | -5
i L E | VT ST v
m

6523.
6523. Bunnell Pocket Relay, 53x2}x2}, with key, ; ‘ . . 16 00
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6530. The Morse L:earner's Outfit,
complete, with battery wire,
chemicals, and all other nec-
essary materials for operating,
and book of instructions,

6531. Instrument alone, ,

6532. Instrument alone, for distan-
ces from 200 feet to 10 or 15

miles,

375 |
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CHAPTER VIII.
ASTRONOMY.

The following list of the celebrated *“ Joslin” Globes are unexcelled for the character
of workmanship they exhibit; they are the best globes in the market, for the follow-
ing reasons, viz.:—they may be depended upon as accurate, the plates having lately
heen revised, to correspond with all recent political changes. All the maps are
printed directly from copper plates, and are not lithographed. The meridians are
accurately graduated. The varnish is warranted not to erack or peel off, a common
failing. The general workmanship throughout is of the first order. These globes
have long enjoved a rerutatinn for superior accuracy, durability and beauty.

Professor John D. Philbrick, United States Commissioner of Education to the late
Paris Exhibition, says of them :—*“ For school use, I know of no globes equal to
Joslin’s in accuracy, in excellence of material and workmanship, as well as in
reasonaljleness of price. They cannot fail to give satisfaction.”

This globe is adapted to individual beginners and others not desiring the detaDw of
a large globe. It is a most fitting and useful present to any beginner in geography.

The maps are very accurate and handsomely engraved. e
The Terrestrial globe contains the leading political divisions, each of which is

distinctly and separately colored, the principal cities, bays, rivers, islands, capes, etc.
The Celestial contains the stars up to the fifth magnitude (inclusive), and the con-

stellations are appropriately colored. )
The stand is of polished black walnut, to*which the globe is secured at an angle of

9231° from the perpendicular, in a graduated half meridian of polished brass, in which
the globe can be revolved at will. The stands are somewhat taller than shown in

the cut.
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PRICE
€630, Terrestrial Globe, 6-inch semi-frAme..............covvviiiiniiieiinnnn... $3 25

6681. Terrestrial Globe, 93-inch frame,.........ciiiniiiiiniiniiiiinsinmsnening. 775
(:682. Terrestrial Globe, 12-inch frame.........ccceevviiiiiiiicriinninnaa, Givavser 11900

0633. Terrestrial Globe, 6-inch full frame. This style differs from the
gemi-frame in being so mounted as to adapt it for use in working
problems, It is furnished with a graduated horizon on which are
the calendar months with the corresponding signs of the Zodiac,
and also with a full brass meridian graduated to degrees, an hour
dial and an indeX......ccviiiiiiiieiiniinnis s esinns, D0 T8

We will furnish the above, either Terrestrial or Celestial, at same price.
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JAMES W. QUEEN & CO., PHILADELPHIA, PA.

6684. Terrestrial Globe. Bronze pedestal stand, rotary frame. Mounted
in this manner the globe is brought to a convenient height for use
while sitting, and at the same time presents an ornamental appear-
ance, adapting it to the parlor and library as well as to the school-
room. It is furnished with horizon, graduated full brass meridian,
hour dial, ete. The bronzed iron stand is of such design as to com-
bine great strength with light weight and symmetrical appearance.
12-inch diameter, extreme height, 3 feet 24 inches..............cv.....

6655. Terrestrial Globe. 16-inch diameter, extreme height to top of meri-
dian, 3 feet 68 INChes...ovvivsieeeeenmnnrsnneorsrnenrenisnrs srresrrersrsases

6686. Terrestrial Globe. 12-inch globe similar to 6684, but mounted on
tripod of japanned wood, with decoration, very suitable for parlor
or library....cae U P

0687, Terrestrial Globe, 18-inch globe mounted same as 6686.............
We will furnish the sbove, either Terrestrial or Celestial, at same price.

6688.

6688, Terrestrial Globe. 9}-inch low bronze rotary frame. This style with
black walnut horizon, graduated full brass meridian, hour dial, etc.,
is mounted upon a light bronze stand of neat and appropriate de-
sign. The arms which support the horizon are pivoted to the base,
thus allowing any portion of the globe to be turned to the student
without changing the position of the base itself, a very desirable
arrangement. The pivot is of wrought iron, turned to fit a conical
bearing. It can thus never wear loose, and is warranted to remain

in order with constant usage.......cocevrvvireiiiniinne vres senbesen.seeentseds
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PRICH
6689. Terrestrial Globe, 12-inch low bronze rotary frame...................... $16 23

6690. Terrestrial Globe. 16-inch low bronze rotary frame. The meridian
is graduated into half degreea, and the glube is furnished with a
brnas hour circle at each pole... ; vereanas 32 60

We will furnish the above, either Terrestrial or Cﬂlﬂﬁal, at same prive.

6691,

6691. Terrestrial Globe. 9}-inch globe with full frame, mounted upon a
substantial cherry wood stand, with horizon, gmduatecl full brass
meridian, hour dial and index. This globe has all the npplmnus
for use in the solution of problems........... . 11 00

6692. Terrestrial Globe. 12-inch globe with full frnme .- 1425

6693. Terrestrial Globe. 16-inch globe with full frame, almdar to 669“
but the meridian is graduated into half degrees, and the globe is
furnished with a hrasa hour circle at each pole.........cocvvvveniinnnins 30 00

We will furnish the above, either Terrestrial or Celestial, at same price.

‘We will furnish slated globes, of either of the above sizes and styles, 15 per cent.
less.

SCHEDLER GLOBES.

6694, The Bcientific Globe. 20-inch diameter. Scale, 1:25,000,000.
Complete, On bronzed pedestal frame 42 inches high, with hori-
zon, (cast-iron, nickel-plated) meridian divided into half degrees

hour cirple and GUaBTENY. .....cosmraumssirisssssam sivasmeasonns .75 00
Case and packing.......o00ueis 5 00




6695.

6696.

G6I7.

6698.

6699,

700.
6701,

6702.

JAMES W. QUEEN & CO, PHILADELPHIA, PA. 193
FRICE

The Scientific Globe. With full meridian, on bronzed pedestal
frame, with full (cast iron) meridian, and inclined axis............... $60 00
Caie and, PRCKIDE ..o ovssivenssrsssnommonsusssinnsssnsressonisesuspsssssepsnses 4 00
The Scientific Globe. Plain. On plain iron stand, with inclined axis.. 55 00
57 T 0TS T S T U ———— 4 00
The Three-Inch Terrestrial Globe. In paper hox............... 1 50
BOXIBR: errorsancinsnisarssesoneyssssssimisranrsepnreossmmmssesnsarvnssonnssssonveees 25
Terrestrial Hemisphere Globes. 6 inches diameter............... 3 00
8T S 40

SUSPENDED GLOBES.
The Twenty-Inch Terrestrial SBuspended Globe................ $10 00

Cas0 AN DACKINE o i i s o s R e e W R SRR R 2 50
The Twelve-Inch Terrestrial Suspended Globe.......ccocoooevveieneene.. 10 00
Cnse and PReking...... i iuissnsisessnsirisesiaarsassssversorsvromss sovssssse 1 25

The Nine-Inch Terrestrial Suspended Globe..........ccoviiiiiiiinnn. 8 00
G R 1 Gt Vel %t ———————————— 60
The Six-Inch Terrestrial Suspended Globe......cccooviiviiiiiiiininn 6 00
Case and Packing.......cccveeeiiiiiiiineiiiiiriierirnrerreeeerencssasnes 40

We will furnish twenty-inch, twelve-inch or nine-inch sizes of alove, either Ter-
restrial or Celestial, at same price.

6703.
6704. Terrestrial Globe, 12-inch bronze tripod frame........cccooieies o

HOLBROOK’S GLOBES.

6703,

Terrestrial Globe. 12-inch bronze rotary frame........ccccoeviiiinnnn $16 50
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194 ASTRONOMY.

8705, Terrestrial Globe, 12-inch plain stand frame..........ocoovviiiiiiiiniiianie
6706. Terrestrial Globe, 6-inch, semi-frame.........ccceiiiviirnininiiiiiae..

6707. 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 dif-
ferent latitudes, ety el .vcieresrssrsnssrisinrriiressesvsenesosesions T —

PRICE

$9 00
3 24
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6708,

6710.—WHEN USED AS A TELLURIAN,
PRICE
6708. Heliotellus. This instrument illustrates the astronomical phenom-
ena of the sun, Mercury, Venus, the earth and moon, is finely
finished in brass, with key......ccoiieiiniias coanans winsrnes $30 00
6709. Lunatellus. Illustrating the motions of the sun, earth, moon, etc.,
i8 finished in brass, with key, Only......ocooviiiiiii 20 00

&

.._:._.' =

e

6710—WHEN USED AS A LUNARIAN.

NEW LUNAR TELLURIC GLOBE.
The latest perfected Globe in the market. With it you can readily explain to the
upil “Moon's Phases,” viz,:
P ‘I‘New Moon,” “I'irst Quarter,” “Full Moon,” “Last Quarter,” ":{}111 Moon,”
Eclipse of the Sun, Eclipse of the Moon, Tides, Change of Seasons, Summer and
Winter Solstice and many other phases. Mountings are also included, and thus
afford a (ilobe withont Meridians or Horizons, and prevents confusing the ideas of

the pupil in explaining its features. —

§710. New Lunar Telluric Globe, 6-inch Ball................. TR $20 00
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6711. New Lunar Telluric Globe, 8-inch Ball........... covvvsrvniniriiriniiennnn.

6712 Fitz's New Terrestrial 12-inch Globe, mounted in an en-
tirely novel manner. The stand supports on its upper surface a
metallie dise revolving on an axis, representing the progress of the
carth in its orbit, The dise has concentrie circles, with the names
of the months, signs of the ecliptic and subdivisions for each day
of the month. It is also graduated to degrees, with index. At-
tached to the disc, at an angle of 661° is a rod, representing the
axis of the earth, upon which the globe revolves, its centre being
vertically over the centre of the disc; an index points towards the
centre nly the globe, representing a central ray of solar light. The
divisions of day and night, line of twilight, and horizon line, are
gshown by brass rings...........ccociiin s R e e

TELLURIANS AND PLANETARIUMS,

6713.

(713, Tellurian. Showing the rotation of the earth about the sun, and of
the moon about the earth, the cause of eclipses, etc. Mahogany
DRRO BN BT s sian s oA s e R e R N ARG

6714,

#714. Planetarium with Brass Gearing. Mounted on a neatly finished brass
stand. The motion of the various planets around the sun is pro-
duced by a crank working upon cog-wheels connected with the bear-
ings of the severalplanets........... ........ T T R Tt —

24 08

15 00

18 00




JAMES W. QUEEN & CO., PHILADELPHIA, PA.

6715. Planetarium, Large Model. Containing all the planets (excepting the
asteroids) vet discovered On fine polished brass stand, every part

of the instrument carefully finished, .. ................. ;

any hour in the evening, for every night in the year.
simple and satisfactorv map of the heavens

L5 P e R IR A e R T R S

6718. Whitall's Planispherc. On glass for projection inlantern... ......

6719. Fine Terrestrial Globe, 30 inches in diameter (4 feet, 3 inches
high), mounted on a solid black walnut frame..........coooveveeeees

6716, Whitall's Planisphere. Showing the stars and constellations visible at
The most

for the uee of students
and others extant. On strong card-hoard. 15 inches in diameter.

6-17. Same as 6732, Colored.... ....iienriruririnnieanaeiinannanarene

197
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$i0 00
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$750.

6753.
6754

ANATOMICAL MODELS.

CITAPTER IX.

ANATOMICAL MODELS.

SECTION I.—Avzoux's MoDELS OF THE ANIMAL KINGDOM.

6761.

Completa Model of Man. Six feet high. Showing the muscles,
blood-veasels, nerves, and the viscera; so arranged that they can
be separately detached and examined. Two thousand distinet
objects are shown in their proper position in the human frame.
Sufficient to illustrate the most complete treatise on descriptive

uﬂﬂt’{]‘m}r ------------------------ @ @R EE B TR B FEE SR o EE s s & 8 ® @ = ® @

. Complete Model of Man. Similar in all its details to No. 6750, bat

smaller, being only four feet high. ................. MR SRR

. Incomplete Model of Man. Six feet high. Representing on one side

the muscles, ete., 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.......

Incomplete Model of Man. Similar to No. 6752, but only four feet

117 TN . Ceeenenee Ceenaaaes A
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

QIBRe b O oo e R A T B T R e e S e G A A e

. 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 emMbIY0. cesevsnsesessscssrssssassssnssssas

Prices on application.

199
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0756. Bgg of the Bpiornis. Natural size. Four sections permit the study
of the various changes from the fresh egg to the complete develop-
ment of the germ.. ..ottt ciiiiiiiiiiiiaaie

6757. Cerebrum, Cerebellum, Annular Protuberance and Spinal Bulb,
showing the details of the nervous system of man and the other
vertebrata. .......... e T R —— IR >

6758. Cerebellum and Spinal Cord in its whole length, with the origin of
the spinal nerves, and the anterior and posterior ganglia.........

$759. 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 Pachioni, ete.. .. ... coneviiiiiiiinai e, ARk

760. 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, .. ...............coiiinnnnnn,

6761. Complete BEye. Four inches in diameter, showing the muscles,
blood-vessels, nerves, membranes, vitreous and crystalline humors,
each part detachable at pleasure. Showing also the results of the
most modern microscopic research upon the retina, the choroid coat
and the 1B, ...cosenanassewsmans v = s L .

6762. Complete Eye. Cut vertically, with a portion of the orbit, showing
the muscles, blood-vessels, nerves, membranes, humors, disposition
of the anterior and posterior chambers, the conjunctiva, the struc-
ture of the eyelids, of the Meibomian glands, the tear glands and
conduits, etc., as well as the microscopic results on the retina, ete.

G763. Bar. Sixteen inches across, showing the whole intricate detail of
both the external and internal ear, Each piece detuchable. .......
0704. Ear of a bird. Greatly enlarged...... e R R BT R DA
6765, Earof afish, Greatly enlarged. ...... ..ot iiiiiiiiiiiiininnnnanns
6766. Half Head, Of large size, showing in all their delicate details the
parts at the base of the brain, the divisions and ramifications of
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 . ...............

6767. Larynx, Once and a half natural gize, showing the cartilages, mus-
cles, blood-vesselsand nerves. ....... ....cciiiiiiiiiiiiiiiien
6768. Larynx. Same as preceding, but showing in addition, the tracheal
artery and the division of the bronchiz, to their last ramifications
onenteringthe lung. .. ... iiiiiiiiiiiiiiacinarnrtactinn e .

6769. Human Hand. Once and a half natural size, with the musecles, ten-
dons, blood-vessels, nerves, the corpuscles of Pacini, and a portion of
the skin, with its different layers...........co et

6770. Grorilla Troglodytes. Five feet in height, showing the whole details
separable, of its complete anatomy ; viz., the bones, muscles, blood-
vessels, nerves and viscera. Arranged just as in the complete
model of man, No. 6750.................. wa AT R

6771. Complete Horse. Arab type. About four feet high. Complete
anatomy, showing more than 3,000 details, in 97 separate pieces.
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 ekin
to the skeleton. In the cavity of the body are all the organs and
viscera with which it is filled. These are removable at will.......

6772. Incomplete Horse. Showing on one side the muscles, nerves, and
blood-vessels of the outer coatings; on the other, the muscles,
nerves, and blood-vessels of the deep coatings only. The organs,

etc., of the cavity, complete and removable, as in No. 6771....... Z
€773. Jaws of the Horse. Showing the age, at the different epochs of life.
Collection of 30 different types.....occoveininnn. SRR e

" PRICE




6774.

6770.

6777,

6779,
6780.

6781.

6782.

6783.

G786.

6787.
6788.
6789.
6790,
6791.
G792
6793.
6794.
6795.
6796.
6797.

ANATOMICAL MODELS,

Jaws of the Ox. Showing the age at the different epochs of life.
Collection of 14 different types.......... R T — i

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. Complete anatomy, showing the respi-
ratory apparatus, and the air-sacs of Dr. Sappey.................

. Boa Constrictor. Type of Reptiles, seven feet long, Complete anato-

Head of Viper. Much enlarged. Showing the fangs, muscles, glands,
ete,, of the poison apparatus, ,...........cociiiniiriinnnrnnnnns .

Bea-Perch. Five and a half feet long. Type of 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, traches,
nerves, and viscera. Each organ removable separately. The whole
shows more than 600 details, indicated by numbers. Complete
T e —
Bnail. Helix Pomatia (Linn.). Type of mollusca, two feet long, show-
ing the muscles, blood-vessels, nerves, and viscera. Each organ re-
movable scparately, Complete anatomy.... .... T —— SR
Leech. (Hirudo Medicinalis.) Type of Annelidee, nearly two feet long.
Showing the vascular, nervous, digestive, reproductive, and loco-
motive apparatus. Anatomy complete, and revised according to the
Intent PEBRATCROS . i v v s svancies S A0 AN MBS
Silk-Worm. Type of insect in the larva state. About two and a
half feet long. Complete anatomy, showing the muscles, nerves,
trachea, viscera, and the organ for the production of thesilk......

. 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 same 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 zoophyte
show the variation thronghout the whole animal kingdom. Con-
sisting of the organs of digestion, of respiration, of circulation, and
of innervation in the mammals, birds, reptiles, fishes, insects, and
molluscs. All greatly enlarged. Wholeset................... ..

Separate parts of the collection No. 6780.

1. DIGESTION.

Stomach of the Lion.......... et B SEA BlE
Stomach of the Ruminant....... I = g~ o e S o e e
Stomach of the Horse, ............. e = R g ey g
Stomach of the Rodent. ..., e R SR
Stomach of a grain-eating Bird...........ccvveiiiiaiiiaiiiiinn
Stomach of a Carnivorous Bird.......... AT, T cene
Stomach and Intestine of the Cuttle-fish ............... S —
Stomach and intestine of the Crab...........
Stomach and intessine of a Polyp.........ccoivitn .
Stomach and intestine of a Grasshopper.............. A
Stomach and intestine of the Honey-bee..,............. AR
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GTI8.
6799,
6G300.
6301,
G302,
6303,
6504,
G805,
6306,
6807,
G808,

6309,
6510,
6311,
6812
G513,
6814,
G815,
GS8106.
6817,
6818,
65819,
6820,
6S21.

6322,
6823,
6824,

6825,
6826,

6827.

6S28.

6829,

6330.
6831.
6832.
$833.

JAMES W. QUEEN & CO., PHILADELPHIA, PA.

2. CIRCULATION,

Heart and Blood-vessels of Human Fostus. ........... A R
Heart and blood-vessels of Crocodile..,.............. T
Heart and blood-vessels of Berpent................ivveiiniinan .
Heart and blood-vessels of Tortodse, .. ........coiiiiininirnannnns
Heart and blood-vessels of Dugong............ccvviiiiivnnrnniinas
Hoart and (ills of the OQarD: oo iiisdiinaiisaadesviaas
Heart and Blood-vessels of theOyster. .. ........................
Heart and blood-vessels of the Gasteropods.......... A
Heart and blood-vessels of the Outtle-fish. . .................¢cc00t.
Heart and blood-vessels of the IMIusele. .. .. ........covenivnnerns
Heart and Trachea of Insect, ... ..........ciiiiiiiiiinnrecnnenss

J. NERVES,
Brain and Spinal Cord of Man. .............iiiiiiiiiiinienannn.
Brain of $he Ot o e o ai e s o S e e WS i
Briin OF He BUBE. o oowim areinmmnms e eomw:moe o 5w e e w0 s s s e
BERins OF BHE CHOOME .o o c.vimmommemmmmiesmsie s aim 1w £ a0 o s s i m m eoe
Biratn 0f the VIPOr. v cun svrsvrnsssnsuenenscrsessessnyresenemesss
Biain of the TorkOIBE , . . cvnienncnssssisbinessiosssnss e inaene oims
Brainof the Caxp i ssiviimsis simmiasuvsns s e pemressy
Bratn:of e BB . e a5 is o s o o S i 4 i R R e e
Nerve System of the mollusea................. RSB W
Nerve system of the radiaéa.............. N RS KRR
Nerve system of the aracknide.. ... T —

Nerve system of the erab ... .. e A R S
Nerve system of the artieulata, in the state of larva, of chrysalis and
perfect IMHOCL. .« s ovivms vunaneie e sve s eesnsanersesyes ssesss s

4. VESPIRATION,
Of Birds. Showing larynx, tracheal artery and lungs, with the air sacs.

Of Reptiles, lungsof the frog......c c.cvivieiiciiiiiiiiianacnss
Of Insects, trachea and heart..............cccovinie, e

b CRANIOLOGY.

: Skull...$
Human Head of an Idiot. { Brain. }
Human Head, excessively large. %‘:‘:}}IS} } ..................
Head of Young Gorilla, | i) o9 yet without bony ridges$
Skull with commencement of bony
Iead of Adult Gorilla. FIdeR s s $
10 L T Ryl N g0
Skull with bony ridges, very strongly
Head of Old Gorilla{ marked.........oooviiiiiiiii $
Brbn o visisanmmenmssmiinias s peosss
Head of Female Gorilla, Young. { %‘:;:11111 without ridges....$ }

Head of Female Gorilla, Old { Skull without ridges..... }

Brain....ooicesiss

Skull...$ }

Brain...

Head of Chimpanzee {

Head of the Orang-Outang{Sk“““'$ }

Brain..,

aaaaa

-----------------------------
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PRICE
334, ITead of the Gibbon.

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

Skull....& }

Brain...

¢335. Head of the Seal. { o } R
1

6336. Head of the Lion, { PK!-9
6337. Head of the Panther................ ............ceee, s — ”
6338, Head of the Deer..............ooiiiiiiii e
6339, Head of the WOLf. ... . e
6310 Head of the Horse.......... el .
6341, Skull of the Elephant. I)wuhng into two ]nrta, Wllh Jﬂ.“h and
"'IlFlkH, and showing the numerous cellules which limit the cerebral
B A T S s R R e S s s s
6342. Brain of the Elephant. Parts so made as to show the internal strue-
ture, and to be placed in their proper cavities in the skull, No, 6841,

0313. Head of the Kangaroo. { ?;:':EL -8 } .................................
5 ( Skull.. 8
6344, Head of the Sea-Hog. \ Brain... } i
= jHeaﬂ $ }
6345. Head of the Crocodile. LBrain,... [ reeeeeersessessesseasasess

SECTION II.—ANATOMY OF TOE VEGETABLE KINGDOM.

These models are all made ten times the natural size of the object they repre-
sent. KEach part can be taken off separately, and thus allows a caretul and detailed
examination of the sepal, the petal, the stamen, the anther. the carpel, the ovule,
etc., in the different phases of lowering, growth, and germination.

i
Y=

6350. Wall Flower (Cheiranthns cheiri). Stem, leaves, and flowers of
different degrees of development. complete flower and fruit in state

=] e
¥ i *
.._gk -

3 i
Py =

of maturity, showing thetwocarpels.............. ..o i, i
G851 Floweralone: « ey v s A eiei v v
G802 B0 s v s T S e e R R A R s e
6853. Pink (Dianthus caryophyling). Stem, leaves, stipule, bracts, with per-
foct flower and mature fraldb. . .. .o convrsvnsmneenosmens vy san
G804 FIOWEE BLOBR: wousvvwrseiwmmn soommser: s i 355 w0 s s s e e
B850, BEAEE. v cnmpammumnise s s e s S S R S
G856, Pea (Pivum satienum), Stem leaves, stipules, tendrils, flowers, before
BT BEEOE TIOWORRID . o arovim a0 w7550 20 4 0 0
OBGC.. PIOWERRIORR. + » ornomsammnie o0 isses s s S Amem: s R S SN
6858. Pod yreatly enlarged. Showing the structure of the carpellary lem es,
with a series of ovules, in different stages of growth. ...... ......
6859. Pod Approaching Maturity. Showing the pen the envelnpes the dico-
tyledonous mass, and the embryo. . - T
6860, Hare-Bell ( Campanula ranunculus). Cnmplete ﬂmw B e s e
6861. Snap-Dragon (Antirrkinum majus)., Stem, stipules, flowers, before
and during flowering, ovary in mature state, dehiscent............
G902, Flower glome: ; siuis cosiiinia sisiadmnsnivass i ST e
808, Pl . ... oon s B ek s B S R R R TR e e

6864. Chrysanthemum (Chrysanthemwm eoronarium). Stem, leaves, flow-
ers, before and during flowering, capable of division into two mass-
es, and receptacle with seeds........... v iiiiiiiiniiiiiiine
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0865.
6864,
6867,

G868,
6869,
6870.
6371,
6872
6873.
6874.

6875.
68706.

6877.
6878.

65879.
6880,

6881.

6882.

6883.
65884.

6885.
GS806.
G387.

6888

$580.

JAMES W. QUEEXN & C0., PHILADELPHIA, PA.

Chrysanthemum. Floweralone............cooovvivnnienns S

Receptacle with seeds.........covveiinriiiiieiiniaarinaennen .
Sor el (Rumex patientia). Flower alone, with bracts, calyx, stamen,
pistil and Ovary.....ceevtrrrestntiorcseniararticaicariiaranes
Sorrel, Ripe seed, with dicotyledonous mass in which one may see
the @MbDIYO0.. .ot cerisnasnossatossssnsssivsrsarsnnassssssaves .
Bittersweet (Solanum dulcamara). Complete 15 R
Deadly Night-Shade (Atropa belladonna). Complete flower. .. .....
Deadly Night-shade. Ripe fruit, with calyx cut transversely to show
the disposition of the carpellary leaves and seeds. .............. -
Henbane, (Hyoscyamus niger). Fruit separable into calyx and cap-
sule, and showing by sections the mode of opening, when ripe....
Fuchsia. Stem, leaves, flowers, before and during inflorescence ; a
complete flower and a berry, permitting an inspection of the car-
pellary leaves, and the frait. .. ... ..coiiiiiiiiiiiiiiiiiiee

Flower alone. .. ...cccoevessss T A AT e

L T TP R S I Il
Columbine (Aquilegia vulgaris). Fruit whose carpelscan be detached,
showing the attachment of the seed to the placentee..............

Fruit of the Yew (Taxus baccata). Opening to show the ovule.....

Girain of Wheat. Thirty times the natural size, consisting of its husks,
the embryonic coat, the farinaceous mass, the embryo and its parts,
which one can take out and replace by another embryo, beginning
to develop by germination, showing the constituents of the young
pland . ..coanaes i s esasesesueasu e Renet s nr eSS ES

Acorn. With its capsule, envelopes, the dicotyledonous mass and the
embryo......... e A R AR T S e (A S

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

Acorn, ripe, Showing the different coats of the pericarp, and the
ovule with its envelopes, .. ...ocvvuriiirinaneieiarianannanns .

Wood. Fragment of the woody stem of a dicotyledon (quercus com-
munis), of three years’ growth, greatly enlarged, showing, in the
golid wood, the pith, the spiral vessels, the medullary sheath, the
medullary rays, the composition of the woody fibres, the vascular,
annular and dotted ducts, 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 wood fibre. ..........ccoviiiieniieinnn
Strawberry. Cut vertically to show the development of the recepta-
cle, holding in its parenchyma the numerous seeds or akenes. . ...
Mulberry ( Morus nigra). Cutvertically, showing geveral simple seeds
surrounded with floral envelopes becoming succulent.............
Comfrey (Symphytum officinale). Complete flower. ............o.n.
Melon ( Cucimis melo). Male flower complete. .. ......ovvviinnens .
Melon. Female flower complete, with sections made in the ovary, to
show the disposition of the carpels and ovules. ..........ccvvennn g
Moss. Flower of the common. .......... i R .

Collection of thirty-six pieces of flowers and fruits, with woody fibre,
IO, BBB 2. erruersenreranmrssssnneastsssssnstssonsnransenssrisissssiiaresnesssnasiasioe

FRICE
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BOCK-STEGER ANATOMICAL MODELS OF THE HUMAN BODY.

. MOUNTED ON S8TANDS AND PAINTED IN NATURAL COLORS.

These models are of very moderate price and great excellence of workmanship
and design,

Their unsurpassed usefulness as a means of instruction in Anatomy and Physi-
ology has been universally acknowledged. They are made of a hard composition of
plaster of paris, after the models of Dr. Bock and other physiologists. We have
widely introdnced them into the educational institutions of the country.

The low prices at which we furnish these models bring them within the reach of
all schools and medical students,

We keep a large stock on hand. Each genuine model bears the stamp, “Bock-

Steger.”
MODELS REPRESENTED IN GREATLY ENLARGED SIZE.

wo. ‘PRICE.
. Tue HEART, the anterior wall of which can be removed, disclosing the
four cavities of the heart, with their openings and valves................ $8 00
2. TuE EvEBALL, the upper portion of which (containing a microscopical
representation of the layers of the retina) is to be taken off, when the
cornea and iris, the lens and the vitreous body may be taken out...... 6 50
3. THE ORGAN oF HEARING, containing in separate parts the membrana tym-
pani, the ossicles of the tympanum, the labyrinth, and the half-
i e T SIS § | .
4, Tue SKiIN, showing, in a transverse section, the organs of perspiration, a
hair with its follicles, the pulp, the sebaceous glands, and tactile

COTPUSLLeR... i sisiaarisininivg s veessiaswnsserssvsnieiesce 4 00
5. Taue TEETH, the anterior portion of the left maxillary bone being removed
for the purpose of showing their development and structure............ 4 00

" MODELS OF NATURAL SIZE.

6. Tue BrAiN, in four different aspects:
A: View of Upper Portion.cssssseseisesssioyassssssosissssssissasissssssssiosascas 90 OO
B. View of Lower Portion (basis of cerebral nerves).......... «....covue.. 3 50
C. Perpendicular Section along the medianline............cceeiiiiiiiiinians 3 80
D. Transverse Section, showing the cavities......c..coveevnrnvirieriinreenns 3 90
7. Tue HEAp. Three views:
A. Head with Muscles, Nerves and Blood-vessels of one side.............. 6 00
B. Head with Cavities of the Skull and Eye, Upper and Lower Jaw..... 6 00
C. Perpendicular Section of the head, showing the brain, cavities
of the mouth and nose, larynx and pharynx, divided along the

median liNe....ccccenrnivesrerrarsserrrrsrsasesssssnssss 6 00
8. Tur Luxas, with the Heart.
A. Anterior view of the lungs and heart, the pericardium opened.
The anterior portion of the left lung is removed, showing the Bron- 100

B. Posterior view of the lungs and heart, with a representation of the
bronchial rami, air-cells and blood-vessels.....c......covuieriessrveeneens 4 00
9. THE ORGANS OF RESPIRATION. Air-Passages, Lungs, Heart. The ante-
' rior part of both lungs with the heart can be taken off, laying open
the ramifications of the wind-iaipe within the lungs. The connection

of the pulmonary blood-vessels with the heart............ R Pt 12 00
10. TaE LARYNX (viewed anteriorly and posteriorly):

A. Anterior aspect with the hyoidean os and the thyroid gland......... 2 50

B. Posterior aspect with the glottisand vocal cords... ...........c.oeiis 2 50

C. Larynx in connection with the Tongue and Pharynz, which latter
iﬂ' OPEIIEd fmm bel]indu I I e e e e T T E A P AT LN L 3 m
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o, PRICE.

11. Tug JorxTs, partially opened, with their bones and ligaments :
A. Arm-joint of the shoulder, opened.............. sasnsesaberiaspsnisnitsarisy B Ol
B Fibnp3oint o, BARYIOF VIO W s e sssnpmsamnanmmsvsssirssssnnsspsisisas o 00
C. Elbow-joint, b, Interal wiew. .ccicciviuiininiiissiisisiiisies 200
D Wriatjointsdnd Hand. oooaasinnnie ssinsemsvisiisese 3 00
F, Iip-joint ....coovivnvininnnn. aowemeniobtioese B O
S IMOB ORI vavssumusnmppunnsn ensissnsns e maumsishass s o doasns s AR RN s b ean 2 50
(1. Anklejoints and Fool.....auunnmisaimnnnsanasnnurianvann &9

12. Tue TruNk (Torso) with the viscera of chest and abdomen laid open..... 30 00

Latest additions:
13. The human SkvLL and Bra1ns, the various parts of which can be taken
["-I-I-----a-----------t-u--------- s EmE s s aREE RN s AR AN AR R A A BB A r s RS SEE e s En ].:3 00
14. The LArRy~NX PuaNToM. Mask of the face, mouth open, for the purpose
of practicing with the Laryngoscope....ccouaciiiricainiiniiinnirncisasncassanen.. 10 00
A cOMPLETE SET OF 28 MODELS, PACKING AND SHIPPING INCLUDED, $150.
For single Models, packing-boxes charged at cost.

NEW BOCK-STEGER MODELS.

6900a. HumAN ITEART, similar to No. 6900, but smaller...........covvvvenevereneen. 35 50
6901la. ¢ EYEBALL, similur to No, 6901, but smaller.........c..ocevvvveneneee. 85 00
6902q¢. EAR, similar to No. 6902, but smaller....ccc.ccc. ivevirinnies mveeiene 6 50
6935. MopEL oF ARM, natural size, neatly mounted on wood stand, showing

upper layer of muscles.........ccoocerieriereniinre crverririinecieisnienere. 15 00
6936. Moprrn or ARM,similar to No.6935, but showing the under layer of
6937. MopEL oF LEG, natural size, mounted on neat wood stand, showing the

upper layer of muscles, beautifully colored............cccconerneieinssiens. 18 00
6938. Moprrn oF Lea, similar to No. 6937, but showing under layer of

IRBELe8 s iivensiv svussivis s TR GaTn s P e e g T e e | 0 11,

DixoN, CAL., May 26th, 1882.
Messrs. Jas. W. Queen & Cb., 924 Chestnut Strect, Philadelphia.

DEeAR Sirs ; The Physiological models came three days ago in excellent condition.
We, and many others who have scen them, are delighted with them. They are pro-
nounced to be marvels of workmanship and design.

I feel inclined to write an article calling attention to them and the manner of
getting them for the California School Journal. 1 think many other schools
would like to get the same apparatus oa the same terms.

Yours truly, J. T. WALLACE.

ErMmiraA, October 20th, 1882,
Jomes W. Queen & Co.,

DEAR Sirs:—I have read the lists of apparatus you were 8o kind as to send me,
They seemt eminently adapted to the purpose intended and advertised. The only
criticism I have is upon some pieces, like the model screw, for example, the price of
which might, in my judgment, better be applied to snmethingi more novel—perhaps
in purchasing a better set of pulleys and weights. Perhaps, however, my judgment

is founded upon my own plan of making in class so many pieces of apparatus. I
know the majority of teachers have neither the wish nor the time to do this, and
many would not even take the trouble to get a common iron serew to show a class
and explain its complex principles. Wishing you great success in selling this im-
proved apparatus, as it is 1n so many respects, I am

Sincerely yours, J. DORMAN STEELE.
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HUMAN SKELETONS, Etc.
We furnish the best French and American Preparations.

The prices of Skeletons vary with the character of the development of the boney
their degrees of hardness and whiteness, and the amount of fat contained in thely
extremities. We are prepared to furnish all kinds of Skeletons, both illustrating
Hueman Osteology and that of Animals,

No PRICE.
1. Skeleton, articylated with wires, . . . . . .« . . $3500
2, Do. do. do. medium quality, . . ; . 42 00
3: Do. do. do. fine quality, ‘ ; T .00 00
4. Do. do. do.  extra fine quality, « . $5 00 and GO 00
4a ®Bkeletons, disarticulated, in boxes, best French, . . ; ; . 00 00

These are the best French £keletons, are well bleached and eleansed, very care-
full< articulated, and furnished with brass ring for suspension,

5. Ualf Skeletons, disarticulated, in boxes; consisting of the skull, spinal
column, twelve ribs, sacrum, one os innominatum, one arm and one
leg, hand and foot; the latter two and the vertebrz are held together
by catgut, . . ; . . . . TR . . . 2150
These consist of bones of second quality.
6. Skeletons, articulated, with the bones separated (Beauchene’s method),
with support in copper, pedestal of polished oak, on rollers, §150 00—$200 00

7. Foetal Skeletons, . : i . 15 00
8. Skulls, disarticulated, in I}UTEE mth upartments for ea.ch bune $14.00,
$16.00, $18.00, according to quality.

9. Entire Skulls, articulated, . . . : i B . $6 50 to 10 00
10. Do. do. with horizontal section, . ] . . 9 50
11. Do. do. two sections, one horizontal, one vertical, . 12 00
12. Heads, divided by 5 sections, showing the nasal fossee and sinus, . . 18 00
13.  Do. do. 7 do. do. sinus; the temporal bones

disarticulating to show the middle and internal ear, . . . . 27 50
14, Hands or feet, the bones strung upon catgut, each . . i i . 3 50
15. Articulated female pelvis, with ligaments and feetal skull, . . . 14 00
16. Skeleton of the Horse, articulated, ‘ ; . : . . 130 00

Note.—Skeletons Nos. 1, 2 and 3 we would highly recommend for schools.
Skeletons should not be exposed to the light when not in use, as they are liable to
become yellow,
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N CHAPTER X

e | BALANCES OF PRECISION

|

}ﬁ' . 1 Yo 17

# ANALYTICAL AND AssAY BALANCEs, “TROEMNER'S.

s |

o | We specially recommend these balances.  They are in general use al the United States Trea-

E*- ! sury, and by all the United States Mints and .Assay Offices; also by the Canadian and

e | Chilian Governments, and the first Colleges and Universities in the country.

Ml = FRICE
; 6940. Analytical Balances. This instrument is intended for scientific

fand research, and combines, in the highest possible degree, all the con-
? ditions of sensibility, accuracy and constancy attainable. The

e beam is German silver, 18 inches long, and is divided into {4 milli-

: grammes, for use with rider. This instrument with one kilogramme
e in each pan, is sensible to one milligramme or to one millionth of
o the load. Mounted in polished mahogany case, with counterpoised
sliding glass doors, the instrument is thus protected from injurious

i vapors and gases found in almost every physical laboratory.
g Price, without weights.......cc.ccootririiirirniinainnnainiiniseinee, $150 06
s |1
@
:.-;'-:"I
R
]
) 6941-6943.
|
Bl 8941. Analytical Balance, capacity 200 grammes in each pan, sensible to
W 5 milligramme, mounted in fine polished glass case; finish similar
e | to 6940. Beam of German silver, 14 inches long; divided into
o | milligramme, for use with rider; all agate bearings, with improv
| arrest for pans, with specific gravity apparatus, etc., complete.
o Price; without welghts.. . i suaunniaamaaniauaacaans: 300008
i 6942. Analytical Balance, capacity 100 grammes in each Yan, sensible
K to {4 milligramme; German silver beam 12 inches long, divided
ol in one-half parts of milligrammes ; all agate bearings, similar finish

!\Dif wHu. ﬁgillrllprlrillijlllll'll-llll."ll|l-|ll.lljliiI-ltlillllll‘j-llillmlllllliliil. 86 m
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PRICE
6943. Analytical Balance, capacity 2000 grains; sensible to y}; of a

grain ; brass beam 10 inches long, with fine steel bearings; movable

34-inch panr, set screws, spirit-level, etc. Price, without weights. $40 00
€944, Same balance us No. 6943, has attachment for rider, and pan arrests.

Beam graduated to one milligramme.............ccoo.vveinieniniiirinnnn . 90 00

6945-6946.

6915. Assay Balances. In French polished glass case, beam resting on
agate bearings. Sensible to ;}; milligramme............................. 65 00
6946. Balance of the very finest construction, in mahogany case with slidin
doors, arranged with rider apparatus, beam being divided into ;
milligrammes ; all bearings of agate, with adjustable pan arrests.
Needle deviates 10 full divisions on ivory scale for 1 milligramme. 80 00

ANALYTICAL BALANCES,

6947-6949.

For weighing Ores, Minerals, Gold and Silver Coin, Jewelry, Chemicals, etc., etc.

On fine polished mahogany box, with drawer. Lacgll:ered beam, with box ends,
adjusting screws, movable pans, ivory indicator; sensible to 4 grain. Price does
not include weights.

No. Length of Beam Diameter of Pans. Capacity.

Y Ly SRR |15 ) v, 1 A PR YL TSR, I sem—" . B
G048 e I % Gisiissiiasnass 4F T sl e 18 00
T B % onssosmm R 1L e— 15 00

Pans can be suspended by chains if desired.
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690{}—6955
No. Length of Beam., Diam.of Pans. Marble Column. BrassColumn. Iron Column,
6950 ... .. 20 mches ..11 inches............ $42 00.............. $25 00 ...........520 00
6951...... 1 £, I s b7 L, | 22 00...cc00vene. 18 00
G008l & s B ¥ s | B 20 00w . 16 00
6953...... 1], Sl 8 % eamans L s 18 00............ 14 00
e T, (L T "= cooemes 00 mesessmus 16 00............ 12 00
0955 ------ 10 I‘ FAEEE RS 6 “ --------- SErsaBIETRR SN 14 m!ll-liivilll 10 m

69566957 .

6956. Balance for Gemneral Weighing, capamtjr 1 ounce to 4 Ilbs,
without weights............. PP

6957. Do. smaller size, wtth wmghta irom 1 ounce tu 2 lha.

6958-6959.

Balance. Brass mounting on a mahogany box, with weights.
068, Beam, 74 Inchesinnsnmsanniannanaimisssakniiisanineg
ugﬁgn * 5* B A SR s EER R PR R R R R AN R RN RS BB R AR A RN R R F R

FRICE

$3 75
2 00
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On polished box, with drop lever, especially constructed for laboratory use.
Including weights.

N).  Diameter of Pan, Beam, Capacity. PRICE
6960...... Sinches....................... O inches..................] J T ERR————— )
6961...... . . T 18 Snsiiaaaini 12 00
6962 3 * ¥ g % 10 00

6963,

6963. Handsomely finished Scales, with 3}-inch movable nickel-plated
pans. Side beam on front of Scale, with sliding weight. Beam is
divided into 120 divigions, each division representing one grain—an
extra row of metric divisions is placed on the bottom edge of beam
each representing one centigramme. Platform or shelf is atlaeheci
to base of scale, in which are fitted separately a set of solid brass

ey A ) o L PNIL T G R i S SO R s R 9 00
Gramme instead of troy weights will be furnished when desired.

ROBERVANTL FCAIES,

= -.-.._“-_EE-':--'"
6964-6966.
No. Diameter of Pans, Capacity.
6964.......10 inches..........ovues R ——- £ § 30 ¢ AOON s B Sy 10 00
6965....... B 8 cescmanni s B0 cnnenes I R 8 00

6966.ccice B X rriirirsersessesinneennens - wes B ® e, 00
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STUDENTS' BALANCE.

- e \-,
1 5, b
C<= S
6967.

6967. In polished mahogany case. Counter poised doors, sliding upward.
Scale bas 8}-inch beam, 2}-inch nickel pans, and is sensible
to .}, grain. Being rpecially adapted to delicate weighing, such as
POIBONE, BLC.; @LC..vvisrsresiereinensoressrortstsantiensranessrssentesssssnssns

SPECIFIC GRAVITY SCALE,

6968.

6968. Constructed after the plan of Dr. Mohr, Price, complete........

FRICH

$24 00
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WEIGHTS OF PRECISION,

In fine velvet lined polished block. nghts lacquered and adjusted with the
Ere:a.t&st care and precision.

0, (969 PRICE
1 Platinum gramme to Imilli............... e e s e e ey $7 50
1 i ahee R R S 8 00

10 Grammes t0 1 IIlli. ..o e ettt 9 00

10 o R R R R B R R S R S R 9 50

20 Grammesto 1 m1111 .................................................................... 10 00

00 o g I . T T e 12 50
100 “ o L o oo e R e R et W R e B 14 00
200 " ‘i’, . R R T R R e 13 00
600 “ M. vsmommnibiiie P~ i SO § S S e 18 00

Giold. asaky WolPHR ..o poumsmsmmiivmis s v v siass sraamsasaTaa e 8 00
All riders weigh 10 milli., unless otherwise ordered.
w2, G370, GRAINS,

10 Platinum grams to v gram ......................................................... 5 00

10 “ T % teireeeies e st ssasnsasanee e s 7 00

10 « BT - e —————— Y
100 Grains to y§; grain.. 8 50

1000 o 1 grain, 3 nders ......................................................... 10 50
1000 © thy % F e 11 00
000 # Fhs B e s e s, 12 00
4 oz. troy to v B sasinsanaresenpmaso i En s . 8 00
Asmay ton weights, 4 A. T. to 5 Ac T 6 50
GRAMME WEIGHTS, '
No. 6971, In Mahogany Block.

20 Gramme to 1 centi FPAIIIME. ..ottt 3 50
100 © TR O PN 6 00
500 Grammes to 1 {rramme ............................................................... 8 00
500 e P P 0 10 00
500 i A S - i,

1 Kilo. t0 1 gramme.........ccoooimmunminnsnnniins s e 10 00
M W agnll s AR R RS s 12 00

1. ¢ % milRae IR 1 oo Ol 7 <t 7 T oo 14 00

B s e TR A G A U R SN PR T 4 00

g OrOY 1o B S 5 00

5 @ “ R T TSR eA—— 7 50

10 “ “ I = S P P e R S 10 00

TROY CUP WEIGHT.
(Acerrate.)
1
No. 6972,

32 0z, dOWNL..euverrnnrrnrnnnnss i gg
I 3 60

8 111

4 “ 1 50

75

~ E‘H:h X -:_

AR

-

Ty
£]
4
lI|I. [

T T e
A L

= e, ol
i g e
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ALUMINIUM GRAIN WEIGHTS.

DEEI

6973,
No, 69738, PRICE
& tﬂsmins IRI' BE"..............-...-.--.nau-n---------ltrnntrfrn-tt-lt;tn-ttn-itn-l-corl EU
PE]'.' dﬂZq. EEt --------------------------------------------------- LR LT RN IR SERENEEEANNE

BQUARE ALUMINIUM GRAIN WEIGHTS

&o. 6974,

§ 15: 10 gralon, Per Bet... cuvrvsravmrissnrreumvonssrsevs samressrsssarsnons . 50
Por Aok #et. saminnsiniivmmas i s T iR

BRASS BLOCK WEIGHTS.—AVOIRDUPOIS.

In Oiled Walnut Block, thoroughly finished and accurately adjusted.

No. 6975, Brass. Nickel Plated,
(2 TR T A B B0 s 5 G
€ Y4 W R | 8 00
S T 3 R || (|

NEST WEIGHTS.—AVOIRDUPOIS.

Very accurately adjusted.

6976.

o, 6976, Solid Brass. Solid Zine, Sealed Iron,
1ibto} ounce.....coovuuuunn.e.... o 1 A ——— $2 00 v imiasineseen B0 B
IR e e——" 500 susicuoey: 800 vy 1D
C LN L — B 00 .ooiveeiiinnnns 450 ....ovvvviieenee. 1 25

Our zincs and solid brass weights are of the finest finish, and cast from new
metal of the best quality,




7000.

TUO01.
7002
7003.
7004.

70006.
7007.
7008.
7009,

7010.

7011.
7012,

T013.
7018.

7019.

7020.

7021,

CHEMICAL APPARATUS.

CHAPTER XI
CHEMICAL APPARATUS,

2. APPARATUS FOR THE MANUFACTURE OF GABES, &C.

Apparatus for the manufacture of Oxygen from the chlorate of pot-
ash and binoxide of manganese. Consisting of a copper bottle of
over a quart capacity, with lead pipe of large calibre, fitted to it by
a ground joint (thus dispensing with the objectionable gallows
serew arrangement); and passing at the other end by a serew coup-
ling to a strong wash bottle, for washing. Six feet of rubber tubing,
with connector, lead the gas from the wash bottle. Complete ..

Copper Retort of No. T000. . ... .. ..o iiiiiiiiiiiiiiiiinanny
Copper Retort and Lead Pipe of No. 7000, ...........coiiiiiinnnes
Wash Bottleof No, TO00. . .c.c. ciasidiimsassvnes savsiveaiessiees

Apparatus for the manufacture of Oxyge: from the chlorate of pot-
ash. Consisting of a strong iron basin-shaped vessel, holding a
gallon or more, with feeding arrangement cover, and iron exit
pipe 14 inch in diameter. For the manufacture of large quantities

Apparatus for the manufacture of Hydrogen. Glass jar, holding one
gallon, with top, inverted bell, support for zinc and stop-cock. . ...
Dobereine:’s Lamr. Same as No. 7006, but with the addition of a jet
and holder for platinum sponge, with sponge. .. .........ccenn
Dobereiner's Lamp. Small model. ........... cocveiiieiiaanans
Attachment to No. 7006, for the production of musical sound. Con-
sisting of a brass jet 11 inches long, and three tubes of different
Jength .o v v ensme s e s e e e esabEs s
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............

With wash-bottle. ;.o iivivivivenasiies N -

Automatic Apparatus fo- the manufacture o Hydrogen in large quan-
tities. Consisting of a heavy copper tank with handles, a floating
cistern of copper eleven inches in diameter and twenty-six inches
deep, with false bottom to hold the zinc. Sponge-absorber, and cop-
per exit pipe leading to a strong wash-bottle. Without wash-bottle.

No. 7012, with wash-bottle.............ccovonnes S R R
India-Rubber Bag, oval, best quality, for storing oxygen or hydro-
gen, with stop-cock, 1 gallon................ U V—
India-Rubber Bag, oval. best quality, for storing oxygen or hydrogen,
with stop-cock, 2 gallons, .......oovivniier caiiiiiiiiinniies .
India-Rubber Bag, oval, best quality, for storing oxygen or hydrogen,
with stop cock, 3 gallons. ....... ... s Y

Brass Stop-cock, for Nos. T018-7024.........ccivmeiiiiiismmmmmnramnniees

210

12 60
4 50
G 00
4 00

}
f
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7021,

7022,
T023.
7024

T025.
7026.

7028,
7029,
7030.
7031,

T032.

7033,
T034.
7040,

7041,

T042.

7045,

T044.

T045.
7046.

T047.

T048.
7049,
7050.
T051.
T052.
7053,
7054.

7055.

7075.
7076.
7077.
T078.
7079,

JAMES W. QUIXIN & €O, PHILADELPIIIA, PA.

India-Rubber Bag, oval, best quality, for storing oxygen or hydrogen,
with stop-cock, § gallons, . . .c.cii v viviiniienns suiisiciie e

India-Rubber Bag, oval, best quality, for storing oxygen or hydrogen,
with stop-cock, Ggallons, . .... .. viieviviinineciniansecniossns

India-Rubber Bag, oval, best quality, for storing oxygen or hydrogen,
with stop-coek, Sgallons, . . ....... ... ... o i

India-Rubber Bag, oval, best quality, for storing oxygen or hydrogen,
with stop-cock, 10 gallons, ......ec0cceeeerrovecctnccrrnencccnae
Mouth-piece attachment. .. .. ....c¢coiciiiiiiniiieiiniiivsisescan
Bubble-tube attachment...........co0iviieiiinricianncncntverens
India-Rubber Bag, 24 inches by 30........cccccoienimiiiicenisasrossonssenss
India-Rubber Bag, 30 inches by 40...... ... ..
India-Rubber Bag, 30 inches by 40, very superior............ccccovuiruiunns
Hydrogen Balloons of French m‘uber Bach:........ e SR
Hydrogen Balloons of French rubber, large size. Each.............
Hydro.en Balloons of Gold-beaters’ skin. Each....................
Hydrogen Balloons of Collodion. Each...........ccoiiviivnninna.

Gasometers. Dair of copper, neatly japanned, with floating bells 10
inches by 30. Mounted on base with castors, with the balance-
weights enclosed in tubes at each gide.. ...............co0iuant,

Gasometers. Pair of galvanized iron, on strong oak frame, with
guides, balance-weights, and outlet stop-cock. The floating bells
are 30 inches in diameter 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 cc:-ntmn sand in the ab-
sence of weights, Per pair....iiveccvcicrsiioiniiocsssascsvases

Gasometer. Similar to those in No. 7041, but 36 inches in diameter

by 72 inches high, for storing large quantities of gas. Each.......
Hydro-oxygen Blow-Pipe. For deflagrating metals. '\i’er}' strongly
made, and substantially mounted...... S ——— N .

3. MIsCELLANEoUS CHEMICAL APPARATUS,

Phosphorus Cup. On stand to place under receiver in obtaining
WRINROEBIR oo o s 0 o i R

Eudiometer. Bunsen's................ AR O AT TR R R
Endiometar. Ure's, Baight. covevversnovsnsnsmnsonassnnmen v R—_—
Eundiometer. Ure's, U form.........coiiiiiiniiiiiiiiiiinnananas
Eudiometer. Hoffmann's, V form on stand.........
Eudiometer., Hoffmann's, V form on stand, large model ............
Atomizing Tubes. Bach. i iiciissaeisismniasisadssssdayse
Arsenical Test Apparatus. Marsh’s. Complete and mounted......
Arsenical Teat Apparatus. Freseniug’.........coviiiiiniivananiie.
Arsenical Test Apparatus. Mitscherlich's. . ....... RN AT "

Apparatus for the Manufacture of Carbonic Acid. Consisting uf a
gallon receiver with clised top, containing an inverted bell-glass,
und lead dish, and furnished with stop-cock..........covcvuvn...

Monnchmmatic Right: Complete:..ciiansnumiicatemaniirie
Glass Beakers, common form, in nests of 4; uptodoz...........
Glass Beakers, common form, in nests of G; upto16 0z.............
Glass Beakers, common form, in nests of 9; upto48oz.............
Glass Beakers, common form, in nests of 12; up to 140 oz......... .
Glass Beakers, tall form, setof 8..,............ 0 R T S

With lips, 10 per eent. additional.
Large gas stop-cock for Nos. 7028, 7029 and 7030.....cc.iiiremenennn

PRICE
$3 75
4 00
5 00

6 00

75
1 00
9 50
11 50
18 00

50
1 50
2 50
100

100 00

125 00
100 00
15 00

=l SR
=
=

=
=
=

15 00

-
S

00

oo
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PRICY
7080. Blow-Pipe, jewclers' form...... e 1 pwswsans 0 2B
7081. Blow-Pipe, with bulb............... ST T T e in 79
7082. Blow-Pipe, Berzelius’... ......ce00000v0 SRR T, 2 00
7083. Blow-Pipe, Plattner's, most perfect form................... e .e 2 00
7084, Blow-Pipe, Berzelius', nickel-plated..................... T 2 50
7085. Blow-Pipe, Plattner's, nickel-plated .........c....ccviiiiiiiinanse, 2 50
7088, Bolt Heads, pint BIZ€. .. ...ccoeiversriaiotonssccssasaseiasssasass 7
2087, Bolt Heads, quart #iBe. ... v saidim e i sesans aadisi e 1 00
7088, Liebig's Condenser, of glass mounted.............cccoiuiunans, 3 00
708). Liebig's Condenser, of japanned $in,.........cooveviiinneiinnaiins 6 G0
7090. Liebig's Condenser, of brass,........... R -, S ~ oy P 8 00
i 7100, Cork-Borers,set of Jof brass.... .......cciviiiiiiiiiiiiiiiennns 5]
7101. Cork-Borers, set of 6 of brass. . .....ovvvvunrrnrinreasennnnens oo o 175
7102. Cork-Borers, set of 120f brass........ ... ciiviiiierrerinnnencnans 375
7103. Crucibles, Hessian, per nest of 5, from 4oz to8oz................ . 15
7104, Crucibles, Hessian, per nest of 3, frmu oz.tol qt......... Ceeees : 39
7103, Crucibl' 8, Plumbago, 40z. .........covvunn. T R o m 15
7106. Crucibles, Plumbago, 6 0z..........ccc.. ... A RR— I 20
7107. Crucibles, Plumbago,8oz......... . T - il 25
7108. Crucibles, Plumbago, 12 0z.........ciiviiiiarrieienrsneracnianias . 30
7109. Crucibles. Berlin porcelain with cover, 3 0z............. Ceaeeemaas 18
7110. Crucibles, Berlin porcelain with cover, 1toz............. e e weaas 40
7111. Crucibles, Berlin porcelain with cover, 2 0z.........c.coovviiniiinn 50
7112. Crucibles, Berlin porcelain with cover, 4 0z, ..........cooiiinntns . 60
7113. Crucibles (Beaufay's), clay free from iron, 2 0z, .............oo0nun 10
7114. Crucibles (Beaufay's), clay free from iron, 4 0z............ . 15
7115. Crucibles (Beaufay's), clay free from iron, 6 0z............cccovne “s 20
7116. Crucibles (Beaufay’s), clay free from iron, 12 oz......... R R . 25
7117. Crucible Tongs, large. ........... T NS SRR mp—_ 175
7118. Crucible Tongs, small, steel . .......cccvvreiciiiiiienanan T . 1 50
7130. Deflagrating Spoons, 14 incheslong............ooivviniiiiiiay 25
7131. Deflagrating Spoons, 20 incheslong ............coiiiiiiiiniiinnn 40
7132. Drying Oven, with Kemp'’s regulator......... R R AR } 50
7133 Dropping Tubes, each. ... ... ..o . i 10
7140, Eolipile of Glass, forether............... oo e 25
7141. Bvaporating Dishes, of royal Berlin porcelain, holding 2 oz.......... 30
7142. Evaporating Dishes, same as No. 7141, but holding 3 0% ; . icvaveiicua ; a5
7143. Evaporating Dishes, same as No. 7141, but holding 4 0z. ............ 45
7144. Evaporating Dishes, same as No. 7141, but holding 6 oz....... O 65
7145. Evaporating Dishes, same as No. 7141, but Lolding8 0z............. 70
7146. Evaporating Dishes, same as No. 7141, but holding a pint........... 1 00
7147. Evaporating Dishes, same as No. 7141, but holding 2 quarts.......... 2 No
7150. Filtering Stands, of hard wood........... . A R 1 00
7151. Filtering Paper, German, per qUIre. .....cecveeerrrannares sovrans 40
71532. Filtering Paper, Swedish, per quire,......... 125
7153. Filtering Apparatus, Bunsen’s............ R T eee 11 00
7154. Flask. Glass, without lead, round bottom, four ounce.............evvun 20
7155. Flask. Same as 6954, but half pint..... PR R 25
7156. Flask. Same as 6954, but pint........coaeuiovs R o5 %~ 5 35
7157. Flask. Same as 6954, butquarb. .. .......ccciveiienarrersecnannas 40
7158. Flask. Similar to 7154, but with flat bottom, half pmt I~ 25
7160. Flask. Same as No. 7158, pint......... e R e e 8 e

35
7161. Flask. Same as No. 7158, quart....-..coiiiiiariianririinnnees 40
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71062,
7163,
T164.
T163.
T160.
T167.
7168,
T16Y.
T170.
T17L.

T1572

g ¥t

T177.
TI78.
T179.
T180.

TI81,
7182,
T183.
T184,
TISD,
T1506.
TIRT.
T200.
T201.
7203,
T203.
T204.

7205.
l"t}{“"-

TI064.
'7 207,

T208.
7209,
7210,
T211.
T212.
7213.
7220.
7221,

7222.
7223.
T224
7225.
T226.
7227.
7228,

7229.

JAMES W, QUEEN & (0, PHILADELPHIA, PA,

Flask. Same ns No. 7138, half gallon .................. e i @
Flask. Same as No, 7158, one gallon. ..........coeviiiiinnniniinn
Flask. Same as No. 7158, two gallons. . . ......c.oiiviiinannnnens v
Forceps. Strong steel for bending wire, round jaws......... —
Forceps. Strong steel for cutting wire. .. ... .. , PP R e P S
Forceps. Steel, with platinum points, double form............. il
Funnel. Of glass, ordinary style, four ounce................. G
Funnel. Of glass, ordinary style, eight ounce...................000
Funnel. Of glass, ordinary style, pint.......... P -
Funnel. Of glass, ordinary style, quart. ......... ..o iiiiennienn,

2 Funnel, Of glass, ordinary style, half gallon.......................
. Funnel. Of glass, ordinary style, one gallon..................... =
T174.
TLTH.
T170.

Funnel. Porcelain ribbed, pint.........ccoimviiiiiiiiininiinnnes
Funnel, Porcelain ribbed, quart.................. I

Funnel. Best Bohemian glass, angle of 60°, stem with parallel sides,
for Bunsen's filtering apparatus, two inches diameter.............

Funnel. Same. Three inchesdiameter.........voivevversssennas
Funnel. Same. Fourinches diameter, .......ccovviveceernnansss
Funnel. Same. Five inchesdiameter. .. ..........c0iineinunninns

Funnel. Separating, conical, of best Bohemian glass, with stop-cock
ground into the stem, fourinches......... ........coiviiann.

Funnel, Same. Sixinches... ................ S cagan
Funnel. Same. Eightinches.,..............c..coovinn e
Funnel Tubes. Plain, glass, conical..........coiiiiiiiiniiinieas
Funnel Tubes. Plain, glass, globular top................... ——
Funnel Tubes. Welter's safety, with one bulb, .. .................
Funnel Tubes. Welter's safety, with two bulbs....................
Funnel Tubes. Welter's safety, with three bulbs. .. ...............
Graduate Glasses. English form, with foot and lip, two ounce.....
Graduate Glasses. English form, with foot and lip, four ounce......
Gradnate Glasses, Eaglish form, with foot and lip, eight ounce.. ...
Graduate Glasses. English form, with foot and lip, sixteen ounce...
Graduated Cylinders. On foot, for mixing; 100 cubic centimeters
graduated 10 )i €. C.oovieiieeniiiiei ittt iittitsiianseen,
Same. 500 cubic centimetres gradnated todec.c........... AP RN
Same. 1000 cubiec centimeters graduated to10c.c....covvviiannnns
(rlass Tublng. el poull. . cevsssvsnssssnans TP A PRI Sy
Molhr’s Burettes. With spring compressor, 30 c.c. graduated to
TG0 s nvsavs ssnnsivesivaniaan T T R .
Same. 50 cc. graduated to § c.Covvvvn v i
Rotating Btand, forten burettes. ..........ciiiiniiiiniiineannns
Spring Compressor, Of wood..........covoiiieiiniiiiniinna
Spring Compressor. Of brass........... e R T RS
Pipettes. Plain.............. AP e A S R NS
Pipettes. Bulbed.........cecvoeivuersnnsscanancns e enaeenaanes
Hydrometers, Beaumé's, for spirits. Each..................0.... i
Hydrometers, for ether. Each............ = S S O SR
Hydrometers, for sugar. Each........... «..coiiviiiniiiianin,
Hydrometers, for milk. Each.......... Rt R

. Hydrometers, for beer. Each............cccciiiaiiiiniiiraccnces

Hydrometers, for bark liquor. Each............ooiiiiiiiiiaieanns
Hydrometers, for wine must. Each.....................00 — .
Hydrometers, for coal-0il, Each......... a0 R NN A T .
Hydrometers, for alkali. Each..... TR -y N T
Hydrometers, for acid. Each..........ccevicvinciianiiann,
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7186‘
7082. 7207-7208. 7078.
7141-7147,

' 7270-7280.
S
'\ J " | Il \

7158-7164. 7168-7173.
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220 JAMES W. QUEEN & 0., PHILADELPHIA, PA.
7230. Hydrometers, for acid, with thermometer. T R ¥
7231, Hydrometers, for salt. Each..... ...

Ly LR TS |
13'54-'.

Hydrometers, pair of Beaumd's, w 11;h sp. gravity also marked on the
scale, from 1,000 to 80U sp. grav., for heavy, and from 1,000 to
1,933 sp. grav., for hght. llqmdu in a neat case, with thermowmeter

SO BB « o s o N e e AR R R N RS 0 e
T233. Hydrninot.an., Twlddln’u, Iur dyers and calico-printing, Nos. 1, 2, 3,
T R . e P S PR L
7234. Hydrometer. U. 8. Revenue, for ulﬂuhnl with thermnmat.er .......
7235. Hydrometer. Same as No. 7034, in neat mahogany case with key,
with jar, for Hoabing. . . . cussivinenssssvosssensvivsssrsnsasesese
7246. Hydrometer Jars, plain . . ........ciiiiiiniiiinneiornnnnnnensonss
7287. Hydrometer jars, with lip............co0v0e PP =
72:38. Urinometer, with sp. gravity scale, plain. ..........., —
7239, Urinometer, with sp. gravity scale, in case, with jar. ...............
7240. Urinometer, in morocco case, with graduated glass. ... .............
7241. Urinometer. Same as No. 7240, but with the addition of thermome-
B T i O 10 00 0 L0 O o B B e
7242. Urinometer. Fine finish, with thermometer, and butths for reagents,
in neat Morocco case, very complete. .. .cvccivensvivesss snannsven
7243. Picnometer..........«. R N ST [ O S A TN N AT
7244, Picnometer, with thermometer., .. .......co00vvvnnnnns i aeee e .-
7260. Mercury Trough. Of porcelain, holding 5 lbs..... R . .
72G1. Mercury Trough. Of porcelain, holding 161bs..........cvevennn. .
7202, Mo-rtars. Glass, with pestle, 3 inches, .. ............. Al s
7263. Mortars. Glass, with pestle, 3 inches..........ccoiiveviiicnaneee
7264, Mortars, Glass, with pestle, Ginches, ..................... e
7265. Mortars, Iron, with pestle, smooth inside, 4 inches across top......
7266. Mortars. Iron, with pestle, 5 inches across top............ AP e
7267. Mortars. Iron, with pestle, 6 inches acrosstop................. o
7268. Mortars. Iron, with pestle, 7 inches across top.........cecvivinn..
7269). Mortars. Iron, with pestle, 9 inches across top............ DRSO
7270. Mortars, With pestle, best wedgewood, :} inches across top........
7271. Mortars. With pestle, best wedgewood, 4 inches across top......
7272. Mortars. With pestle, best wedgewood, 44 inches across top........
7273. Mortars. With pestle, best wedgewood, 5 inches across top.........
7274. Mortars. With pestle, best wedgewood, 5% inches across top......
7275. Mortars. With pestle, best wedgewood, 6 inches across top....... E
7276. Mortars. With pestle, best wedgewood, 64 inches across top... ....
7277. Mortars. With pestle, best wedgewood, 7 inches across top..........
7278. Mortars. With pestle, best wedgewood, 8 inches across top.........
7279. Mortars, With pestle, best wedgewood, 10 inches across top......
7280. Mortars. With pestle, best wedgewood, 12 inches across top....... i
7281. Mortars. With pestle, porcelain, unglazed within, 4 inches diameter
7282. Mortars. With pestle, porcelain, unglazed within, 44 inches diameter.
7283. Mortars. With pestle, porcelain, unglazed within, 53 inches diameter,
7284. Mortars. With pestle, porcelain, unglazed within, 6 inches diameter.
7285. Mortars. With pestle, porcelain, unglazed within, 63 inches diameter.
7256. Mortars. With pestle, porcelain, unglazed within, 7 inches diameter.
7287, Mortars. Agate, with pestles of same material, 1} inch diameter. .
T288. Mortars. Agate, with pestles of same material, 2 inches diameter. ..
289). Mortars. Agate, with pestles of same material, 2} inches diameter. ,
7200. Mortars. Agate, with pestles of same material, 3 inches diameter. ..
7300. Ozonometer. Small model......... T G N A R e S e
7301. Platinum Wire. No. 36, peryard.......... R R
w08, Platinonm Wive, Mo, 80, POETARL. . wvunv swisnnysvsnmsesesiosses s

PRICE

$2 00
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7303.
7304.
7305,
7306,
7307,
7308.
7300,

T310.

T311.

Told.
7314,
T315.
T310.
7317,
TOLN,
7319,
7320,
7321.

T:;n'_llﬂ

TL!'-'-I

T300.
7330.

7350,
Tanl.

7352,
7353,

T354.
Ta00
7350.

T907.

T370.
T371.
T372.
7373
7374.
T370.
T376.
7390.
7301,
6392.
T393.
7394,
7390.

JAMES W. QUEEN & CO., PHILADELPHIA.

Platinum Wire. No. 24, per gramme ........ R —— o
Platinum Wire. No. 18, “
Platinum Wire, No. 12, % i,
Platinum Foil. ¥ PP
Platinum S8poons. .

Platinum Sponge, best, each ........ccocivivinnnnn. S - 1< =

Pneumatic Trough. Deep form, of neatly japanned tin. with Hlull!‘:g
shelf for jar........ i e R R :

Pneumatic Trough. Same as No. '?309 but made r.-f ntrung copper,
neatly japanned. . ......ceceeiiiranrinstareates setronnrannans
Receivers. See Chapter 111, Section V.,

Retorts. (ilass, free from lead, plain, 1 ounce ... ... ... .. ..., !
Retorts. (ilass, free from lead, plain, 2 ounce. .. ........... oo
Retorts. Glass, free from lead, plain, 4 ounce, ... ... ... .oeeenn.
Retorts, Glass, free from lead, plain, Bounce ....................
Retorts, Cilass, free from lead, plain, 16onnee. ... ... vvvnnnn,
Retorts, Glass, free from lead, plain, 32 ounce. ... ... ..., RO
Retorts. Glass, free from lead, plain, 64 ounce. ... ... .... . ...
Retorts. Glass, free from lead, plain, 2 gallom . ..... oo iiiaennn, :
Retorts. Glass, free from lead, plain, 4 gallon. ... oo ciiann s

Retorts. Glass, free from lead, tubulated with ground stopper, 2 oz..
Retorts. Glass, free from lead, tubulated with ground stopper, 4 oz, .

22 Retorts. Glass, free from lead, tubulated with ground stopper, 8 oz. .
T2,
T4
T30,
TH206.
. Retorts. (lass, free from lead, tubulated, with ground stopper, 4 gall,
7328.

Retorts. (Cilass, free from lead, tubulated with ground stopper, pint,
Retorts. Gilass, free from lead, tubulated with ground stopper, quart.
Retorts. (ilass, free from lead, tubulated with ground stopper, 4 gal,
Retorts. (ilass, free from lead, tubulated with ground stopper, 1 gal.

Retort Stand. Of iron, with three rings, on ircn base, improved form
Retort Stand. Of wood, with cork shields, . e
Retort Stand. Universal, iron base, w uc}duu arms, very firm and

Spatula. Of steel, with handle, blade 5 mclwu Inng .......... .
Spatula. Of steel, with handle, blade 5 inches long................
Spatula. Of steel, with handle, blade 6 incheslong...... ..........
Spatula. Of steel, with handle, blade 8 inches long................
Spirit Lamps. See Chapter V1., Section L
Syphons. See Chapter ITI., Section IV,
Specie Jars. For collecting gases, very strong, 1) s 41 OO

. Specie Jars. For collecting gases, very strong, quart... .. e e

Specie Jars. For collecting gases, very strong, beallon,,,. ..o.0u.,
Specie Jars. For collecting gases, very strong, gallon..............
Test Tubes. German glass, free from lead, 3 inches long, per dozen.
Test Tubes. German 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, 0 inches long, per dozen.
Test Tubes, German glass, free from lead, 7 inches long, per dozen.
Test Tube Racks. White wood, per dozen tubes. .. ................
Test Tube Racks. Of mabogany, with pins for draining........... .
Woulfe’s Bottles. With two necks, 4 pint .......... e e
Woulfe's Bottles. With two necks, pint.........cocuue.. P R~
Woulfe's Bottles. With three necks, 4 pint.............. o
Woulfe's Bottles, With.three necks, pint.......... P OGP PO
Woulfe's Bottles. With three necks, quart. ..,........ R
Watch Glasses. Assorted, per dozewn.......... TP I e ;
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MISCE} LANEOUS GLASS-WARE, ETC. 223

MISCELLANEOUS GLASS-WARE, Etc.
New Re-agent Bottles, Lettered.

“These bottles have the ‘chemical names and equivalents’ distinctly blown in the
glass, thus avoiding the danger of confusion and the unsightly appearance of paper
labelled bottles, also the heavy expense of bottles with engravedp labels, We have
moulds for the following { pint, } litre, humid re-agents :”

ek

. HYDRIC SULPHIDE, (AMBER.)
N CHLORIDE,
A ACETATE.,
i SULPHATE.
25 NITRATE.
POTASSIC FERROCYANIDE.
o SULPHOCYANIDE,

-

e B S ey

g CARBONATE.

a - ' LPHATE.

z ] “ ODIDE,

=1 « FERRICYANIDE.

5 ] i HYDRATE.

g 1 “ ACID CHROMATE.

« 1. DISODIC HYDRIC PHOSPHATE.
&2 15, AMMONIC HYDRATE.

LG, o EULPHIDE, (AMBER.)
17. o CHLORIDE.

18, " CARBONATE.

19. g OXALATE.

20. BARIC CHLORIDE,
21. CALCIC o
90 “  SULPHATE.
23, “  HYDRATE.
24, MAGNESIC SULPHATE.
25, MERCURIC CHLORIDE.
26, ARGENTIC NITRATE, (AMBER.)
27. PLUMBIC ACETATE.
28, FERROUS SULPHATE.
29, FERRIC CHLORIDE,
= 30. ALCOHOL.
= 31. AMMONIC SULPHOCYANIDE,
- 82, BARIC HYDRATE. ¢
33. *“ CARBONATE.
34, AMMONIC SULPHOCYANATE,
5. ETHER,
36.»CUPRIC SULPHATE,
37. PLATINIC CHLORIDE,
88. 39, 40, BLANK,

B Q11T 84 10 sz pinld

“These hottles are made of glass containing no lead, zine, or other metallic fluz, and in
the points of true shape, thin dropping lip, and perfect stoppering, we believe them
to be superior to the imported bottles in general use. Prominent chemists and the
leading Universities express entire approval of the lettered Re-agent bottle.”

PRICE
7400. Set of forty 4-0z. bottles, with ground letters .........ceesarsersssaserrnanisnsens.$0 83
7402. One set of twenty-seven }-pint bottles, 1 litre, 3 blanks...........ccccvvnes 5 00
7403. One set of twelve pint Re-agent bottles, & litre............ocooiiiiiiiiinns 3 25
7404, Pint stoppered acid bottles, lettered, Nitric Acid, Salphuric Acid,
Muriatic Acid, per doZ......co.emiiiiiiiiiiiii 3 50
7405. Acid bottles, same as No. 7404, quarts, per doz .............c...ceee. 4 75
Bottles, of white glass, narrow mouth, with ground stoppers.
7407. 1 gallon. Per dozen.......... P PP PRSRIRPPPEPPPP e 650
7408, § ¢ e AR AR erer e 4 50
7409, 32 ounce. o R R e R e AR RS 2 50
7410. 16 “ i PPEPT RSy pa LR S S A 2 00
7411. 8 “ “ russrmeRtpasenas Pssnassanser et 100
7412. 4 ¥ A SRR AN SN SO SR TSR S h FOA RS FOUTRN S
90

?413- 2 e “* e It R TN N U R A RN E R AR A AR R R L L
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PRI
414, 1 ounce. Per domen....iiitimsiiaisiviiinesiisiars iessnasessesasbiasaiaies 80)
7415. } ¢ ettt aea et iaseabaes 75
Bottles, wide mouth, white glass, stuppered
7417. 1 gallon. Per dunn ................................................................. 7 00
7418. 4 ¢ B e S 5 00

7419. Quart s, o~ Lo gy S o A

7420, Pint % maieTs T A S T S S T e
7421. 3 ¢ B e e T B R R ST
7422, 4 ounce, R R R R W R R S R
7T423. 2 s T R —
T425. 4 ¢ PO PPN ..~ s

Bottles, wide and narrow mouths, of white glass, for corks.
T427. 2 ounce, PerdOZen.......c.c.ociciiirnineriisssiornorasssanssnssssissiniinsosasanis

7428.1 B S R R A S R e

7429, 2 R R R A R A e
7420. 4 ¢ R R R A T R R T e e
7431. 6 “ O Ei R T R S SRR S S AR SN S S E R
7432. 8 TSP
7433, 16 ¢ “
7434, 32 * T ORI P S (S

Bottles, heavy glass, stoppered, with ground glass cap and enameled
labels for hulphurlc, Nitric and Muriatic Acids,

7436, § pint... .

7437, Pint.. . P e
Buttlﬂs sumlar I:a ho Tda?’ but “lthuut ename]ed lahela

7439. 4 pint ..

7440, Pmt ................................. AR R E
T44.1. QLIBI'I. T e o e e e T R A R R R R PR RN EE N R RN R L AR L
™

7443,
7442, Kipps' Apparatus, for sulphuriated hydrogen. .....ccvuvcivrinn wnieian

ol

‘I'ﬂ'
80

1)

)
25
30
35

60
80
100

7445-7-1.

6 00




i

i o . R e
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MISCELLANEOUS GLASS-WARE, ETC. 22%
PRICE
7443. Chloride Calcium Tubes. Three forms, each..........ccoevvvreverennns 25

Receivers for Retorts, globular stoppered.
7445. 4 pint
7446. =
7447. Quart

7451,

7449. Liebig's Potash Bulb.....cuuusmmnmasnisummrmssssisrases 50
7450. Mitcherlich Potash Bulb..............ccooi 40
7451. Btop-cock of Glass, accurately ground—bent......................L. 125
7452, Stop-cock of glass—straight...... ROV, O g ) o 1 25
7453. Glass Rods for 8Stirring, ends melted, 4 inches long. I’er doz..... 25
7454, Glass Rods for Stirring, ends melted, 6 inches long. Per doz........... 50
7455. Glass Rods for Stirring, ends melted, 10 inches long. I'er doz.......... 75
745€. Bottles with Tubulature. Quart................

~4

57. Bottles with Tubulature. Half gallon....................

-

7460-7462. == :
7463-7464.
7460. Bottles with Tubulature, stoppered. DTint..........cccoomeremanees 75
=4162. Bottles with Tubulature, stoppered. QuAart........ ....ocooooerimemremeees 100
7463. Bottles with Tubulature, accurately stoppered, with glass stop-cock —_—
ground into the tubulature. T T
7164. Bottles with Tubulature, accurately stoppered, with glass stop-cock e
ground into the tubulature. QUATL..eeeveiereansnmrnenorannnsessassersaneses -
v467. Precipitating Jars, ] pint.......ccciimmimmnrse s 5“
7408. Precipitating Jars, § PIt...ooovenninn s =
7469, Precipitating Jars, pint.............. ki o
7470. Precipitating Jars, quart....... R - T — 0
171, Percolators, Pilt. ......cocecuimisrmmminnnimmni s Erg.
" 179 Porcolators, QUATL.....e.. aiesrerreramssineisnen st e ; G—J
473, Percolators, § gallom..... cveeeeremmmmmnriiiiiiimmnnnnnnnsannranenssnnns sene o
7474, Percolators, allon.......ueeeeiieesnsosesaraninsisssssssssnnnnasresnennnse st 5
7475. Thermometers, Chemical. Graduated on tube 212° to 3ii075 o 565
T T e ke [l 2 2

7476. Thermometers, Chemical, with cnameled

cale, 120° fahrenheit to
) veeeeeenl 00102 0
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. 7177. Oxygen Globes, 12 inches in diameter, with short neck and ground
rim; for the deflagration of phosphorus in oxygen. Mounted on
2y, BURBEL i omsvorins Soiian s A S R S P T LA RS R AR R T ST
fes | 7478. Globes without stand and mpoon............coooiiiiiiiiiniii
st | Bvaporating Dishes, Porcelain. These dishes are well adapted

; for experimental purposes, and are not attached except by solutions

g of the caustic alkalies.
e | 7480, 2 OUNCE.coornssersasisissiivisn O5 conts. 04 ounce.......ooiiiiiniiinnnneian
i CA8Y:4 B e so N R ccsasmosmsert e
~ih 74828 M isoessssen 3o M 2F K rversrensemrrneninaressianns
7483. 16 “ .50 kW s
.E"_:-"‘j TASL B2 s eseans 90

S "
:_J-!. g \?,Fg
| -
o | :

i | :
.’:-'.5‘ ;

: 3
= :_

o .;f i

%! IL :

it |'r

>

i T487.
i TABS. WARI BOEELO ov.vnvosonesnessissisusssiisnssnsns sosnsensassonsssassenesnassss
iy 7436, Gas Bottle, for Clloring, cte., with Wetler'’s eafety tube................
*.‘ : 7487, Bink's Burette, 50 c ¢, graduated to }
J & 7488. Steam Atomizer, of improved construCllon......covreeerarevinenaes
?;§ .l 7489. Water baths, Porcelain, 2 oUNCC....coitrmrimrvmrmmmmsriiisrrnrnsrne
,-;'1 7490. Water Baths, Porcelain, 4 ounce.. ....oooooorimmmnenimisnnesrnmimmns s
i
ey |
¥
W
i
E#I.I
il
J':'j!
J'.-: i 7485.
f*aj 7492, Water Baths, copper, with three concentric rings, 6 inches in diam
el | 7493, Bladders..............

rnice

1 35
2 00
5 00
7 00

bo = O =
=
=

T — S ——— i e —. . wme | ——




i

_———-——.n—-_:._ﬂ-_: e . . e

7404,

7500,

7501.
7002,

7 506.
7507.

7508.
7509.

-] =T =~I
&n

Cr

=1
on
B i ek ek fd ek

=7
&=

~1 =1
o o O

7521.

7523.
7C24,

nd =4 § 14

i IJ..IJ.

7526.
T5ET.
7628.

S

0P P

MISCELLANEOUS GLASS-WARE, ETC.

Blow-pipe Case, for analyris, containing set of re-agents. Plattner’s
blow-pipe, (in sections), with platinum tip, blow-pipe, lamp, tongs,
forceps, Berzelius hnmmer platinum spoon, wire and foil, agate
mortar, steel anvil, etc; ete., IO CRBB . ... u0overesiiisscidiorssiorssssoraasia

Blow-pipe Re-agent Case, ﬁlled with re-agents................coceieniiniinn

Carbonio Acld APPARYAtUE ... .icaiiiiissinsiscesisesssisiisssisars

Apparatus for Generating Chlorine, etc Quart flask, safety
tube and bent tube...... R S —
Arsenic Reduction Tubes. Per doz...........oovvvevriiieniiiiiiananns
Graduates, Metric. 25 ¢ . simannnnimesissssmscissesorss
L L B enrne S R~ 5 =

¢ o BO * cnoccavaorsnsiisiisieiavis B —

v & T 22 avamacrmearaanesnsnarnenssennbbling GAas s R vs

H s TR ™ coincunmamme S R R R

o e Pt U OO = zwecot ot 4

. s PO 5 i e A S S

Brushes for Cleaning Test Tubes....................coooiiiiiiiiinns
Wash Bottle, for washing precipitates with a constant supply of

Clay FUIDACE .....coocouiniiiniiiiaiiaetaitiiisatieasrsianiscassnsrasans
Furnace Cupel, fine clay, iron bound, with muffle.............coienniin
Furnace, Liebig's, for organic analysis, sheet iron, 24 inches long..
Hibbs' Assay Furnace.................... G S RS
MUTTIES fOr BAMIC. 1\ e enieeenseenssnmassscsssrsnreressiniassossnssnsgansesassesssinncess
Improved Cork PIefSer...........cocccvviiiaiimiiniamiiiieissassieianinan

7520.
Tripods, iron, with movable feet...

Filters. Cut in cirenlar form to r-mt lhe ﬂiﬂ'erent gize funuela

heavy French filtering paper in packages of 10L0.
Tilters for 2 ounce funnel, per package..........coiiemmuimmmmneseaniins

] i 4: 1} 111 1 i
i it 3 [ 1 11 L1
i 11 pint {1 i 11 i“"
1 111 quul't L1 o [ 1}

() 1} E.l il 1 ({4 [}
g .

227

FRICE

$22 00
175

e
]
on

80

30
40
80
70
80
125




228 JANES W, QUEEN & €O, PHILADELPHIA, PA.
PRICE
7529. Carre's Ice Freezing Apparatus.................c..cvvvieeiniiinninennnns §75 00
70J0. Blow-pipe Forceps, German Silver, with platinum points............ 2 00
codl. Anvile, pobishitd BBl ..o vnvaimsimmemiosis s so s s 1.25
7532, Bellows, foot of latest construction.............oovvvivvinininrenieenieeiie, . 5 00
7533. Alkalimeter, Bink's, 50 c.c. grad. to }............... e raeaas 175
7534. Hofman's Apparatus, for decomposition and r('{‘ﬂmlﬂ_'nlﬂll,!ﬂ of
water by electricity. .. . e 9 00
7535. Bunsen's Filter Pump ...................................................... . 11 00
7536. Cork-screws, best... R R SRR 30
7037. Bunsen Burner, \uth I‘mf ‘t[urlunn arrangement to prevent thc
receding of the flame.........oo oo 5
75338. Rotating Btand, holding 12 burettes..............ccooviieinennnn.. Tty 4 00
1009, Binnd for two IPetlef: s i v s i s A R R R TR 1 50
Set Chemical Labels, with old and new nomenclature. Per sct... 25
7540. Band Baths. Hcmispherical, of sheet iron, 3 inches in diameter... 10
7541. Sand DBaths. Hemispherical, of sheet iron, 5 inches in diameter...... 25
7542. Crooke’s Radiometer, of best construction. (Imported.)............ 7 50

Fletcher’s Blowpipe Apparatus all sizes,

g7 FELA

oy |.Illiﬂ-'|-|!' & s
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QUEEN’S NEW AND IMPROVED SET OF PHILOSOPHICAL
APPARATUS. No. l. Price, $100.00.

We would ecall attention to the complete character of this set, containing, as
it does, one of Ruhmkorfl’s celebrated Induction Coils, one of (Geissler’s beautiful
Tubes, Meter and Yard, Queen’s new Toepler-Holtz Electrical Machine, ete,

It is sufficient for the performance of the leading experiments in ordinary
text-books, and we would recommend it to such schools as have not the means to pur-
chase a more complete collection of apparatus. The numbers attached to some
instruments refer to our large and profusely illustrated catalogue of Physical Instru-
ments, which can be obtained upon application. Those articles without numbers
have been specially added to meet the wants of this set.

We are the largest manufacturers and importers of School Apparatus in the United
States ; our facilities enable us to supply belter apparatus, and more of it for the money,
than can be obtained elsewhere.

] MECHANICS. i HEAT.
No. Price. | No. PRICE.
—, Meter and Yard......ccooeceermeenaeeneanes S0 5 5034, Pulse Glass, Franklin's ........ veevesress. $0 75
4034, Set t:apillur}' DR, o iaavis b aasirasiss 25 4900, Air Thermometer......ccenienenscnnnes 25
4075, Centrifugal HOOPS. . ccocieeennnrinnnes 3 50 —, Mercurial 'l‘hermmuetur.......,....‘.... 50
4061, Setd Collision Balls....... ccoocimeneeees 4 50 | 4831, ‘~p1r|L LAY iisecivinsnsasansc soinihussiianinsn DR
4060, Imertia .#.Fpuratu% ansanina 100 4004, ( mnpnuml B-ﬂ.l' i 100
4029, 14 doz. Prince Ruert Ll'ruph o 20 . 14 1b, Glass tubmg. BSSOTLEd . vrorere 20
7156, Glass Flask........ccccrvucicinciresannensinens 40
£10 95
PRER ARG STATIC ELECTRICITY
4260. Air Pump, mnstimprnved.,............E‘lﬂ 00 i ITy.
——. Receiver for Air Pump... —. Queen’s No. 1 Toepler-Holtz Elec-
4320. Fountain in Vacuo.. R— ] . ] trical Machine,givesbriiliantdis-
4310, Hand and Bladder Glass... . 100 ‘"hmﬁsﬂ" “”;ﬁ‘t”af"Eer'hE“]““"Eﬂ, I~
g works in all wealhe esstesnoi s
4315, uﬁgg.:g Hemispheres, 4'inches 550 | 5374. Spiral Tube, very beautiful............ 250
——. Barometer Tube, Ginss Cup and %El}} Is‘fg%‘f:cgg‘; Fﬁ‘lzt }1:32
Mercury P:pel;t,e for filling above: 0 5345. Electrical lhsdmrger with Rubb-er
$33 50 Handle... T T ITIR.. 7 1
OPTICS 5204, Pair of Imﬂ.gﬂ Plates... eevenseeneees 1 B0
* 65297, Pair of Images... M= M
3055, Microscope, No. 1....ccciiiennnvineannes €3 50 -
——, Coneave and Convex Mirrors......... 300 .
1766. Prism, Solid Flint Glass........ccceeunee 50 HYDROSTATICS.
1790. Set Six Demonstration Lenses, two 4163, Equilibrium Tubes, Set of Six
inchesin diameter, in aneat wood ‘orms, Base of Tin, neatly
0 1 = N 2 50 Jﬂpﬂ.llﬂ(‘d . 83 50
e —-. Hydrometer for tn.kmg ‘the bpemﬂc
89 50 l::: avity uf}uquids ....................... 5
Hydrometer Jar ]
MAGNETISM AMND GALVANISM. 4170, Bottle ImP and Bottle... D
, GeiSSIer's TUDE ..oovveeeremismmssecsssossasses 30 75 | 4204, Biphon, GIASs......ccecemsmnscenscrassrsnces 40
.5179 Grenet Battery.. aviserane | 200 4361. Water Hammer .. siasisinen & 00
5726. Induction Coil (Ruhmkorft)... . 600 | 4238 Lifting Pump, all of Glass, with
5176. Horseshoe Magnet........coovmiiiiiininns 60 Conical Va '-.fi.‘.a............T ............
5637. Electro-magnet......uecmnuammiiiens 18 4239, Forcing Pump, all of Glass, with
5146. Magnetic Needle.......ccormrnrnnnrsseranens 2 00 Conical Valves........ SRS
$12 85 $10 65
MEChﬂn ics -------------------------------------------------------------- AEEsElEmdEEEaREEEE RS RREeER re BEERREEN rsamen sl;ul 95
e i e O S S TR T S F PR, lr'g
ﬂptlc*! T T TR TR LT T PP R DL DL R ?l L i
Magnet:sm ‘and GAIVEATIISIIL svssoseessessmonsessmnsssoes sasens toessnssnsassnesesansssasntosssan stsssssssarsss 15 E;
IIeat R R R A T TR G G E AR RS R SRR RERP R R A s a R Ay ppEEEEEEE iR R R RN a S F I'_
Stﬂtic Eleﬂtriclty Tl s e R R R R R R R R R R R R R R R L L Ll ..--pp-pl-l-lll-l!+llil"l'-lil-l-l-!l'-li 3‘3 ?I'.]
HyAroStaLICS. uuus e rvnrrenrmras o ianrsanssnmas sasnesessaanan s ses tasstsananans hoesensersens ioeNtIRRTNRau st BRRnES 10 6o
$116 30
Bﬂxiug n-l].d Pﬂ.ﬂking .............. aadsanaen VESE R sap nunmn BEEsEEEE RREE EEEEEEE Y SEsEE arn SR RAES paamnm VREE LEE TS S S ST 2 m
Tﬂt&] ||||||| I Il T sy e AR PR R LR R L LS L TTETTTY PR LT T T T T o ull-o--“lll"""'*'“"H:'"’lls m
Net Pﬂcﬁ P’Er EEt. mmpl&te ------- WiEE AR ERE s rRAERE AR RS F R ERREE G BER R PR R -n-univlll-l-----"'lii'll$1m m

Fegh
A

5




230 JAMES W. QUEEN & CO., PHILADELPHIA.

QUEEN'S NEW SET OF PHILOSOPHICAL APPARATUS. No. 2

Physics, ” new edition.

Price, $150.00.

l’hllm;npln, or any other good work on Physics,

Expressly prepared for use in connection with Steele’s “ Fourteen Weeks in
Also suitable for use with Avery’s Philosophy, Baker's

PROPERTIES OF MATTER. ACOUSTICS.
No. PRICE. No. PRICE.
——. Meter and "hnnl W B0 B0 | — Di%’].sa.ﬂon. with Style for Drawing
40281, Balance... venrsnenes 1 B0 ibrations on Smoked Glass....... $6 50
GUTi. 1'.‘{,|E'I1tb hu]; ]_h llr L 4 U.g e 5l s O i i e e e S ldid ek sh i s 200
4060. Inertin Apparatis......ccvicnnnenaes 1 00 . RESONANt JAC . cimeiiniine srsssmmneenn 2 D)
4061. Collision Balls.......ccovvnrercierssereenes 4 50 | 4676, Bonometer .. T L1 ]
—, {(*ollision l‘[ntu, of Mar!;lu, with . Gilass Plate I'nrl hlmlui Pihllm ...... 200
Ivory Ball...... cocvmesmeanenneiannees 3 80 | 4720, Holder for C hladui Figures............ 5 00
4088, Gv ru\.q_ulu_ 2 hi 4624, Organ Tubﬂ..........”......,.,h”........ o 250
4030, 1 Pair Cohesion Plates, umlw e 1D -
4029, 14 dozen Prince l{upt,rt Drops... 20 g30 o0
4034 15et ( apillary Tubes........ 1 25 OPTICS.
. ‘s]rpurn.lu*-.. for Diffusion ot I.uluhl'-._ 1 00 | 3056, The School MiCrOSCOPE....cueeeerusns £ 00
Apparatus for Osmose of 1. “I““i‘* 4 00 | 1766, Prism, Bolid GI&88...c.eersermmesccnsssnsess B0
1001 1790, Set 6 Demonstration Lenses............ 25

— Apparatus for Diffusion of Guases..

—, Centre of Gravity... coveerecessss sesmenees 120
i)

- ‘\II].'ILI.rlllIH ﬂll‘{ i‘“”“l“!l ﬂrl.r“‘ﬂ.“ i :F :5“ - — {:Ulluu"u u:“‘l Uurlrex Mirmm"_“““ 3 m

5., CLrAl FOIces.. . ..caiiiiiannmmssmsassseess 3 b0 §12 00
$30 55 Crooke's R aiHEﬁthT' 81 50
—_— LrokKe 8 RAAIOMEeter.....cciaicinnnnsss i
MECHANICS. 5034, Franklin's Pulse Glass............oeniee. 75
——. Lever and Fulerum.. weiesevensess £1 850 | 4909, Compound Bar..........ccccisnieiea swnniny e 0
4115, Berew, in frame of r_J:u_rr}r vermrernreares 2 50 | 4831, Bpirit LAMP..oe e viireniiccnreenrraees 01D
8113, We i;_u hinged.........ccceeesencnserssnsnanns 1110 4700, Air Thermometer.. .. oo memen cvnesiia 25
— I“ullt"}r allll reig]]w _______________________ ) | — ti]ﬂ.“'ﬁ E‘]Mk. ]'ﬂllt ........... FEEESEEAREEEEINLLS I'lr]
| . Biand for Flask....c e ecrmsrmeaesenes ol
£7 o) | ——. 141b, Assorted Glass Tubing............ 30
HYDROSTATICS.
85 45
4163, Ret of E utllhrium Tubes, 6 forms,. $3 50

—_— H}:irnm}:ter T T i, o ———“— 50 1 MAGNETISM, GALVANISM AND

— Jur 50 ELECTR'C'TY.

4204. Siphon, nf{:hua 40 Geissler's Tube... 80 75
L ¥ H ¥ 1 ' FEEEEEEREE R SRR L
4238, ('“ﬁ:h{lﬂ : “mp with ~ Conical o np | 480, :’mlth{engglﬁnitury s 4 l£

SR & 5727, Ruhmkortf Induction Coil............. o]
$eo ('I'{L;":h]élrw : ump with {’mmuf o pn | D657, Electro-magnet, 3-inch......cocee. 1 60
ﬁn{tla Im.p s RS EEEE RS SRR e - TI'.'. ﬁlil_ {‘{"r hl“.?'nENt! ﬁ—flllf_"]l..,E.....aoaun+ilnl1-il P %
_“‘ . 1- 1a-u:-u.--uuu-u--n-uii--i-ti-i-n-ln 5[:{; ﬂ_g[llet L. l,:ﬂ{ e Ull m!. ............ a2
4361, Water Hammer...........covevviinvanscennas 1 (0 876, Gunipowder Gl i 1 00
$10 65 | — uuef:n .lS I{? %'iiuepliir-llulltz l:.lec'i
PNEUMATICS trica achine, gives long an
" l:-rlllmntdlachargeq works in all
4260, Alr PUMP..cciiiniiiionmmmncneinsismssisnsenees &’ﬂ 00 WeRLRers. . iasannrnsnsasas sessaasans 25 00
—. Receiver for Air l’umfl 5311. Leyden Jar, QUATt..ccomesssssssennsesnanne 1 )
4310, Hand and Bladder (ilass,. 1 00 | 6345, Discharger, with Rubber Handle... 225
4315. Madgeburg Hemispheres, i-inch.... 550 | 5275. Electncu.l Chime, 2 Bells ........c...... 195
——_ Barometer Tube, Cupand Memur}, D290, " .T'lyer......... PN -
ete.. veeverennenennnnnenees 2 00 | 5204, Metallic Plate, for Images... . 150
4355. Guinea and "Feather TUDE. ... ..o 7 00 | 5297, Pair Pith Images........ e irosbe s simniis 79
o o0 $51 TH
P]‘ﬂpﬁl’l[ﬂﬂ ﬂf Lratter! -------- AR AR RN R R PSSR RS PR PR RS PR R E R AR RSN SE AR A R AR R R RE R m &ri
1% [T ol v b i e DSl o b e AR s e A i i e R S e O SR R A P oA AN 7 60
Hydrostatics..oemuemiassevene L S e 5 e P R S PR P SE—
PIlEumatiUﬁ........-..unu.n.unnnu-unu+-----u-+---u----u------rn-u---------------....-...+u -------------- ree 35 50
}q[pncs ................................................................................................................ REER |- l.':lg
Eat. SRR FRRER AR GG E A PE SRR R B AR AR R AR AR NN SN AR PR AR AR R R AR rn PR RS gaaen e E‘ 4-
Mugnet.lﬂm Galvanism and Ele{:triclt}r .......................................................... NaAiN s bl 75
$186 00
Bﬂxlllg ﬂ-ﬂd Pﬂ.ﬂking ----- RN R FRERR R RS REERER O, YR g R R R TSRS E RS g e s s EdRA SRR r e R T 3 m
§$190 40
Pl'il?.'e I}El' E‘Et. cﬂmplet’&-nt-u|||--l|-l--l-|-ln.l-l aesasa BRI T ananen REFRER iREdadgnsananennna ™ BNy e e gaanas illﬂllll'“ﬂm m

~ This set is intended to supersede the ones commonly used, which are deficient both
in quality and quantity. The above apparatus is of a strictly first-class character.




NATURAL PHILOSOPHY. 231

We have arranged this new set of apparatus expressly for use with the new edition
of Steele’s Physics. It is intended to supersede the ones commonly used, which are
deficient both in quality and quantity. The above apparatus is of a strictly first-
class character, being manufactured under our immediate supervision. The numbers
given refer to our large Illustrated Catalogue of Physical Apparatus, those without
numbers are specially adapted for the wants of this set,

We would call particular attention, not only to the excellent character of the above,
collection of Apparatus and the improved forms of Electrical Machine, Air Pump,
and other standard pieces, but also to the various novelties introduced, viz. :—Metre
and Yard, Ruhmkorff’s Induction Coil, Giessler’s Tube, etc., and last but not least,
Professor Crooke’s wonderful Radiometer, which has awakened such intense interest
among scientists everywhere,

SET OF APPARATUS TO ILLUSTRATE AVERY’S ELE-
MENTS OF NATURAL PHILOSOPHY.

(The fizures at the left refer to paragraphs in the text-book.)
Professor Avery, the author of the above work, has carefully revised this set for us.

Properties of Matter Sets. PARAGRAPH No.

N 208. Screw in Frame, . ; . 4115
g ¥o- | 210. Endless Screw, . . .
175, Fairbanhs Balance, . . 4028 For the seven pieces, $50.00.
35. Brass Weights, kilogramme to -
grnmmvf i E.’ ‘ . 4029 Liquids.
38. Inertia Apparatus, . ; . 4060
46, Cohesion Plates of glass, . 4030 | 216. Apparatus to demonstrate the
46. Adhesion Dise, . . . 4033 ilh_quatl_lt}' of Pressure in all it
g irections, . . . .
For the six pieces, $13.00. 922, Hydrostatic Bellows, . . 4203
223. Hydraulic Press, . . . 4196
Dvnamies. 234, Paschal's Vases, . . . 4166
L ' 235. Set Capilliary Tubes, . . 4035
70. Momentum Apparatus, . . 239. Archimedes Principle, . . 4172
74. Centrifugal Force Apparatus, 4078 | 250. Nicholson’s Hydrometer, . 4173
83. Parallelogramof forces, . . 4101 | 252. Universal Hydrometer for
05. Collision Balls of ivory, . . 4062 Liquids, both lighter and
97. Apparatus to illustrate reflec- heavier than water, in case,
tion of motion, . ) . 4069 | — I?}*dromete_}- J:lr,. 3 . ;
111. Horseman to illustrate stable 254. Vessel for E:P“““"F Fluids, . 4221
equilibrium, . . . 261. Model of Water Wheels, over-
113. Equilibrinm Iigures, . . 4146 shot, undershot and Breast 4032
116. Leaning Tower, . . . 4143 Wheel, i & 8 @R
119. Guinea and Feather tube, . 4355 | 264. Barker’s Mill, o R
122, Atwood’'s Machine, . . 4128 For the twelve pieces, $145.00.
145. Pendulum Apparatus, . . 4125
For the eleven pieces, $190.00. | Pneumatics.
269. Rubber Bag for showing Ten-
Simple Machines., sion of Gases, . . . 4384
- 274. Apparatus for Torricelli’s Ex-
168. Simple Lever, y . periment, . . . .42l
179, 192. Illustration of Pulleys, 279. Barometer, . . . .
Wheel and Axle Capstan, 280. Aneroid Barometer, . .
ete., . . . . 4103 | 281, Baroscope, . . . .4208
185. Illustration of Wheel Work 283, One dozcn Bursting Squares, . 4380
on stand, . . . ! 283. Wire Guard, . i ‘ . 4381
198. Inclined Plane, . . .4111 | 283, ValyeCap, . . . . 4382

205. Wedge with hinge,. . . 4113 285. Marrotte's Law Apparatus, . 4351
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PARAGRAPH No.
286. Marrotte’s Law Apparatus for

less than one Atmosphere,. 4393
288, Large Lever Air Pump, .

295, (4) Bladder Glass, . . . 4311
203. (10) Mercury Shower Ji.ppﬂ.-
ratus, . ; : . . 4375
293. (9) I*uuntum in Vacuo, . 4320
208. (11) Upward Pressure .’tllra
ratus Weight Lifter, . . 4385
203, (12) "'chLgdeburg II-.*nuuphr-ru, 4310
203. (13) Bacchus Illustrations, . 4320
204, 2906. Lifting and luruug
Pumps, ‘ . . . 4242

301, Tantalus Cup, .
IFor the nineteen pieces, $240. Uﬂ

Magnetism.,

302, Natural Magnet I[L{}(Ieatc-nc] 5138
303, Iorseshoe ‘o["lg‘m.t ; H178
503, Bar Magnet, 6 inches, . . 0141
314. Magnetic Needle on Smml . 5146
314, Astatic Needle, . : . 5155
314, Dipping I \uedle . . . H149
318, Ineclination (_zCllp 185, . . 0152

——. Magnetic Needle, . 5148

321. Com undHnmvshnu"‘b[ﬂguem H187

321. Rolling Armature Magnet, ., 0186

IFor the ten pieces, $65.00.

Frictional Electricity.

322, Glass Rod, . ; . . 0212
322, Shellac Rod, . . : . 5213

322, Cat Skin, . . . 0215
d 24. Pith Ball Eloctrﬂﬂt‘np{:&, 2 . 0223
351, Electroscopes, : : . 0225
338, Induction Globe, . . . 5222
340. 2 Inductior: Cylinders of hrasa 5221
342, Electrophones, ‘ : . 5240
347. Dielectric Machine, . . 9252
349. Holtz Electric Machine,. . 5262
352. Condenser of Epinus, . . 5335

357. Electrical Battery, . : . 5340
355. Discharger with rubber }mn-

dles, . . D347
356. L-:"'. de"l Jar w 1th movﬂ.blL {:a.st-

ings, . . - . D317
358. Biot's lImephere ' . 1}_.]8 |
358, Hollow ":‘:phere, 5 . D316

357. Faraday’s Wire (;;.lmdLr . 5217
358, I‘n,r.xday s Bag. . . 5219
371, (1) Elettrical Chime, . . 5277
371. (4) Image Plates, . . . 5295
371. (11} E lectrmﬂ.l Orrery, : . b253
371, {10{ Electrical Flyer, . . 5290
371. (20) Electrical Bomb, . . 53064

371. (23) Universal Discharger, . 5349

PARAGRATH No.,
371. (29) Luminous Globe, . . 5373
371. (28) Luminous Pane, . . DT

371.

[l b Lo

29) Luminous Tube, . . D37
Slectrical Pistol, . : . 5363

For the twenty-seven pieces, $276.00.

Voltaic and Thermo-Electricity.

3R3.
390,
391.
392,
392,
303,
395.
307.
309,
404.
404.
410,
arl.
371.
414.

421,

424,
435.
439.
456.

443.

450.
455.
469.

476,
452-

4584,
488,

500.

50"]1:
507.
812,

525,
526.

Two Cells Grenet Battery, . 5482

Oersted’s Apparatus, . . 0335
(Galvanometer, : . . 0940
Three Pole Helix, . 3 . 633

Magic Circle, . . . .50645
Electro Magnet, . ‘ . 9641
Telegraph Apparatus, . . 0688
‘Water Decomposer, . . 0601
Electroplating Apparatus, . 5608
Primary and Secondary Coils, 5700
Primary and Secondary Lm]*:. 5701
Induction Coil, , A . B737
(31) Geissler Tube, .« . . 5805
(31) Geissler Tube, : . 0806
Thermo-Electrie Pile, . . 4964
For the fifteen pieces, $157.00.

Sound.

Tuning Fork withstyle, . a

Bell in Vacuo, ; 2 . 4342
Gyroscope with toothed wheel, 4563
Laws for Sound, . . . 4606
Four Dmpfmuns forming per-

fect chord, . . .. 4570
Diapasons utg in unison with
one of above, . ; . 4572

. Set of Resonant Jars, . . 4600
g b lmrtlLtaﬂ iy Sol, Ut,,.

Savart’s Bell and Resonator, 4599
Sonometer, . . 4676

Octave of Organ Plpes Lt3 to
Uty - ' . 4655

: ‘51ren of Cogniard Ln. 'luur . 4560

Ior the twelve pieces, $147.00.

Heat.
Thermometer, ; . 4931
Leslie Differential The: mom-
eter, . . 4926
Ball and Ring on ‘-‘rt.md . 4907
Maximum Density of Water
Apparatus, . . . 4905

Density of Vapor Apparatua 5041
Culinary Paradox, . . . 5032
Marcet's Globe, . ‘ ‘

Liebig’s (fondenﬂer, . . 7090
Cast Iron Bottles for I'rcezing, 5014
Cryophorus, . . . . 0037
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PARAGRAPH No. PARAGRAPH No.
534, Tyndall's Apparatus for Spe- 617. Illuminated Fountain, . . 6100
cific ITeat, . . . 5038 | 621. Solid Flint Glass Prism, , :
040, Apparatus to show the weak 622. Set of six Demonstration
conductivity of water, . 5005 Lenses, ‘ . ; ;
£39. Conductomcter, . . 5001 | 639. Newton’s Disc, . . 6190
555. Pair of Parabolic Rcﬂec‘tﬂrs, 4982 | 659. Crouch’s Illst,ulngu.nl Micro-
563. Air Syringe of Glass, . . 5012 scope, . : ; : . 3100
554. Boiling Tube of{',ﬂpper, . . 5057 | 663. Telescope, a - - . 2313
570. Model of Enzine, . . . 5078 | 666. Stereoscope, . ‘ . 2379
For the seventeen pieces, $169.00. 667. New Talle PD]I!T'H{EOP-& with
graduations, similar to 6522,
Light. 673. Speeimen Iceland Npar, .
For the ten pieces, $203.00.
591. Apparatus to illustrate laws of

Reflection, . . . . 6691

Special Arrangements will be made with parties ordering this set complate

EAST HIGH SCHOOL,

CLovELAND, Onro, August 19, 1879,
To ANY PERSON INTERESTED.

I have always found the apparatus furnished by Jamms W. Querxy & Co., to be
satisfactory in finish and in operation. If you buy of them, I doubt not that your
experience will be like mine.

ELROY M. AVERY.

TYNDALI’S SET OF ELECTRICAL APPARATUS.

Set of Apg)aratus designed to accompany Tyndall's © Lessons in Electricity,” con-

zisting of ft}-sew en separate pleces anplete, in box packed ready for ship-
IIIEII.T., - - L] " ] '] L] L] [ ] $65 U{.l’
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NEW NATURAL HISTORY CABINETS.

L1sT OF (RAW AND MANUFACTURED) SPECIMENS CONTAINED IN THE NATURAL HisTORY CamBr-
NET OF THE VEGETABLE KINGDoM, FOR OBJECT LESSON TEACHING AND SCHOOL *J;'-i USEUMS,
SYSTEMATICALLY ARRANGED IN ACCORDANCE WITH GRAY'S " How PLANTS GRrow.

L—Exogenous Plants.

CRESS FAMILY.
White Mustard Seed.
Black Mustard Seed.
Flour of Mustard,

MALLOW FAMILY.
Raw Cottorn.
Cotton Yarn.
Factory Cotton,
Bleached Cotton,
P'rinted Calico,
Twilled Calivo,
Book Muslin.,
Cotton Cambrie,
Fancy Cotton Shirting.
Cotton Bed-Ticking.
Cottonade.
Cotton Duck.
Cotton Lace.
Cotton Thread.
Boolkbinders' Cloth.
Enameled Cloth,
Cotton 'aper,

LINDEN FAMILY,

Basswood.

Basswood Bark,

Basswood Paper.
CAMELLIA FAMILY,

Black Teas.

Green Tea.

COCDOA FAMILY,
Cocoa Beans, .
Cocoa Nibs,

Cocoa.
Chocolate,

FLAX FAMILY.

Flax.

Linseed (Flax Sced).

Linsecd Meal.

Linseed Cake,

Linseed OQil.

Flax Paper.

Irish Linen,

Linen Shirting.

Linen Toweling,

Linen Thread.

Diaper.

Brown Holland.
GRATE FAMILY,

Raisins,

Currants.

Tartaric Acid.

Cream Tartar.

Port Wine,

SOAPBERRY FAMILY.

Horse Chestnut.

Maple.

Maple Sugar.
PULSE FAMILY.

Liquorice Root.

Liquorice Juice.

Gum Acacia.

Senna Leaves,

Brazil Wood.

Logwood.

Extract of Logwood.

Indigo.

Beans,

Feas.
Ground Nuts (or Pea Nuts),

The above will be found ve _
gtained wood case, containing four trays. Price, complete,

—

ROSE FAMILY.
Almond.
Cherry.
MYRTLE FAMILY.,
Cloves,

| Allspice,

Brazil Nut.

PARSLEY FAMILY.
Caraway Sceds. :

SUNFLOWER FAMILY.
Chamomile Flowers.
Chicory ltoot
Ground Chicory.

MADDER FAMILY,
Coffee Beans, Raw,
Coffee Beans, Ioasted,
Ground Cotlee,

BAGE OIRR MINT FAMILY.
Horehound,

NIGHTSHADE FAMILY.
Starch,
Tobacco,
OLIVE FAMILY,
Ash,

Olive Oil,
Manna.
BAPPODILLA FAMILY,
Gutta Percha, Raw.
Gutta Percha, Prepared.
BUCKWHEAT FAMILY.
Buckwheat,
DBuckwheat Flour.
Rhubarb,

LATREL FAMILY.
Cinnamon.
Camphor.

SPURGE FAMILY.
Ipecacuhana.
Castor Oil Bean,
{"astor Oil,
Tapioca.

NUTMEG FAMILY.
Nutmeg.
Mace.
NETTLE FAMILY.,
Hemp Seed.
Hemp.
Hemp Cord.
Hemp Matting.
Hops.
g,
India Rubber, Raw.,
India Rubber, Prepared.

PEPPER FAMILY,
White Pepper.
Black Pepper.
Long Pepper.
Ground Pepper.

WALNUT FAMILY,
Butternut Wood.
Butternut.

Hickory Wood.
Hickory Nut.
English Walnut,
Walnut,

Walnut Wood.

OAK FAMILY.
Acorn.
Ouk Bark,
Oak Wood.
Oak Galls.
Beech.
Chestnut,
Chestnut Wood.
Corks.
Hazlenut,

BIRCH FAMILY.
Birch.

WILLOW FAMILY,
Willow.
Poplar.

PINE FAMILY,

Pine.
Charcoal.
(Canadn Balsam.
Turpen tine.
Resin.
Sealing Wax,
Piteh.
Tar.

H.—Endungua Plante.

SARSAPARILLA FAMILY,
Sarsaparilla.

PALM FAMILY.

Sago.

IRIS FAMILY.
Saflron.

RUSH FAMILY.
Esparto tirass Paper.

LILY FAMILY.

oes,

GRASS FAMILY.

Rice,

Rye.

Barley,

Barley Meal.

Pot Barley.

Malt.

Vinegar.

Wheat,

Wheat Flour,

Bran.

Straw.

Btraw Paper,

Strow Board.

Straw Plant.

Biscuit.

Maccaroni,

Oats.

Oatmeal.

Muize.

Muaize Flour.

Hominy.

Canary Seed.

Sugar Cane.

Loaf Sngar,

Sugar Candy.

Brown Sugar,

Molasses,
GINGER FAMILY.

Ginger Root,

Ground Ginger.

Cardamom Seeds.

ARROWROOT FAMILY.
Arrowzroot,

useful in the study of Botany. They are neatly arranged in

. " ] ] . 315 .m

I p—— S S SR —
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QUEEN'S NEW CHEMICAL SET. No. L.

This set has

been carefully selected for the use of common schools, It contains

all the chemicals necessary for the performance of nearly all the experiments men-

tioned in any elementary work on Chemistry,
glass bottles, labeled with both the old and the new nomenclature.

is of the best quality.

Price, complete; I DOX..iscrisiassisersssssrsssssssssssssivoravarsnssns

SYMBOLS,
2 0z. Acid AcetiC...cassse weseeees HC;HO
11b, ]{ydruclnlﬂrlc ............ WHC
1«  Nitric.. = HNO,
g% ¥ Sulphuric..,... H SC }*
loz. “ Ozxalic...coerrieinraneee. Haﬂz{-};
} ¢ “ Tartarie......... ey II,,U{I'LU
2 ¢ Ammonium Chloride ... Amcl
= 2 % Hydrate .cceeeeee ‘AmHO
i “ Nitrate.......... AmNO,
1% “ Sulphide......... AmHS
t ¢ Animal Chareoal.........ccoiviiiivis .C
3 Antmmny . Sb
1 % Alum......... ) 350‘.11112‘304241{ O
8 ¢ ATCONOL +..veereeeeereeseenssnes C,H;HO
1 *“ Barium Chloride......... .........B:L[le
1 ¥ € Nitrate sooae swasei Ba2NO,
2 “ Calcium Carbonate.......c.0s0...CaC0Og
2 “ Flooride...coooovenienanens CakF,
4 « ¢  Sulphate.....cccoeveunrns CaSO,
1 ¢ Carbon Bisulphide....ccc.ouuve......CSy
I % Chareos] «ivumiiwsvnssizess C
2 « L{Jpper Sulphate...coeicveeennnans CuSO,
2 ke ]"Jt-hEl' e LR ) (CﬂH ]EU
1 ““ Ferrous Sulplude cererrenee . FES
2 " “  Sulphate .. .. FeSO,
i “ (}1111 NLII.E ------ T ]

The chemicals are put up in flint-
The apparatua

...515.00
8YMBOLS.
1 dr. Gun Cotton...... vernensnCgH2NO,0;
1 “ lodine... )

1 oz. Lead ALetate P Pb((,» Haoﬂz

2(]]" thmlh N R e g

2 oz. Mercury......... PREPE O © | 14
6 in. Magneamm RibDOM...veereree e, Mg
2 oz " Sulphate.......... Mgh()*
1 b, Maganese Dioxide............... MnO,

1 ft. Platinum Wire....co.oceenesnneee.. . Pt
2 dr. Phosphorus .. .c.oceeee uvecvessonsecP

} “ Put;u-mum {met&llm]....m. K
1 oz. o Bichromate ..
5 «  Chlorate ... i\u(}

-
Lal
-
-

Ferruc}'unide. KiI* -L(_;}ﬂ
H}Fdrilte TR K HU

-
=
-
-

“ " Nitrate..eoeesee..... KNO;
“ Strontium Chloride ......ue......SrCl,
“ ‘“ b 14 - Sr2NO,

Bulphurii: sosanamenn B
dr. Silver Nitrate ......ccccvinenes AgNO,
“ Sodium (metallic)... Nz

‘““ Biborate. LNaBU B OHIOH,O
“ Carbonate.., ..Na,CO,
L “ Sulphate... Nag‘a{)
Zinc for ma.king Hydrogeu . Zn

=]
N

-

O O S o e gy S = W

CHEMICAL APPARATUS.

Peakers

Blow-pipe.

Chemical Flask,

Hessian Crucibles (nest).

Deflagrating Spoon,

h\‘mpnr ltmn' Dish.

Evolution Flask (fitted) for making Hy-
drogen, Carbonic Acid Gas, etc.

} qr. Filtering Paper.

File.

(:lass Funnel.

English Graduate,

Chemical Glass Tubing (assorted).
Lead Dish.
Pipette Retort.
Rubber Tubing.
Sand Bath,
Spirit Lam
‘-n pecie Jar or Deflagration,
Test tubes,
Test-tube Holder.
" Brush,
Wedgewood Mortar.
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QUEEN’S NEW CHEMICAL SET. No. 2.

We recommend this set to those who make a special branch of Chemistry. It

contains salts

of all the mwost important elements, and is amply sufficient to accom-

pany a course through any of the Academic Text-books on Chemistry.

Price, complete....oovinaiiiiains o
BYMBOLS.
1 . Acetic Acidaicriiieneeneenn  HGHGO,
1 “ Hydrochloric Acid............ HUI

1 * Nitrie e B {8
1 oz. Oxalic G wnaeansess H GOy
2 Ibs, Sulphuric B skl
1 oz Tartaric o HCH Oy
1 “ Ammoninm Carbonate......Am,UU,
2 i Chloride.. ....... AmUlI
] Ih, H Hydrate....... AmHO
1 oz. i Nitrate.......... AmNOy,
L. * " Sulphide......... AmHS
} pt. Aleohol.ceneeeeeereeeiiennnn. G HHO
2 o - Alan.. weis AL3SO AmM,S ﬁﬁl,[’}
2 ¢« Animal Charcoul........cocvvinieaisi G
F 4O ADUMONY i Sh
1 “ Arsenious Anhydride.......... A0y
1 *“ Barium Chloride.......... vanees BACL
o Nitrate ...............BaZNOy,
1 “ BoraX...ecieosssse 2N8aBO,B,0410,HO
1} ., Calcium Carbonate.. ....ce0ess CaCOy
2 oz % Chloride: ... CaCl,
2« “  Fluoride.......ceene...CaFly
} b, “  Sulphate........ .....CaSO,
1 oz. Carbon Bisulphide... .coeeeeio.tn . CSy
1 “ Cobalt Nitrate.........c...... Co2ZNU,
4 ** Copper Sulphate......c.ce. ... CuS0O,
9 % Ether. ... voersscsnseeciannna(CaHg)yO
9@ “ Ferrous Sulphate.......oeo....FeSO,
1 # = Sulphide -...cccciiiirinn FeB

2 drs. Gall Nuts............

1 “ Gun Cotton..... .. . (‘H"H‘ENO_,H
1 * Ian-:hmz-_-I7
1 oz. Lead Acetate............ Pb(C,H,0,),

2 “ Carbonate......ccessninnn. PhCOg
5 # Monoxide........cenaeeeree s PO

2 drs. Litmus (best cubes)...........c.o——

ve ssensenesso$920.00

SYMBOLS
12 in. Magnesium Ribbon............... Mg
2 oz. o Sulphate........ Mgs0,

} b, Manganese Dioxide............MnQOy,

9 0%, MErcury .....coovearieiiinessnsisess

2 drs. Mercuric Chloride....... .....HgCly
2 “ Oxide .o.ooevvenenn HgO
12 in. Platinum Wire. .ceevee eerneenens Pt
4 oz. Phosphorus......... S R
3 dr. Potassium (metallic)............... K
i, o Bichromate....K,CryO;
2= e Carbonate.. ..... K,COq
g “ Chlorate ......... KCI10,
1 oz. " Chromate....... K,CrO,
g * " Cyanide.............KCy

e “ Ferricyanide. ..
K¢Fe,Cyis

- " Ferrocyanide...
K, FeCy,
| Y Hydrate.........-. KHO

1 dr. 6 Todide s icl
2 oz, 2 Nitrate............ KNO;g

2drs. “ Permanganate...

K ;Mn,0,
1 or. “ Sulphate.......... K;80,
1 dr. Silver Nitrate.....cosserserenc AgNOy

1 “ Sodium (metallic) w.cceeeseree . Na
}oz. *  Acetate..........NaC,H,O,
- Sl “  Carbonate...........Nay;COy
“  Hydrate..............NaHO
2 “  Hyposulphite......
Na,S,0,6H,0
2 " “ Sulphate........... Na,SO,
1 “ Strontium Chloride. . ........SrCl

1.4 g Nitrate............Sr,NOy
1 ™, Sulphur........... Gl
} “ Zinc for making Hydrogen...... Zn

CHEMICAL APPARATUS.

Beakers (nest of 4).

Jewelers’ Blow-pipe.

5 Hessian Crucibles.

Chemical Flask.

Deflagrating Spoon.

Evaporating Dish,

Evolution Flask, fitted with funnel and
delivery tubes, complete for making
Hydrogen, Carbonic Acid Gas, ete.

File.

4 qr. Filtering Paper.

8-0z. Funnel.

2-0z. “

Graduate.

% 1b, assorted Glass Tubing.

1 gal. Gas-bag and Stopcock.

Lead Dish, for Hydrofluoric Acid.
Pneumatic Trough.
Pipette.
Retort.
“  Stand.(iron rings).

Rubber Tubing.
Sand Bath,
Scales and Weights.
Spirit Light.
Specie Jar for Deflagration.
1 doz. Test-tubes.
Test-tube Holder.

o Cleaner.
Wire Gauze.
| Wedgewood Mortar and Pestle.
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QUEEN’S CHEMICAL SET. No. 3.

This set is a complete Laboratory.

It has been specially arranged

237

for the vse of

High Schools and Colleges. The qhummh are furnished in quantities sufficient to

fill a l: arge cabinet.

Laboratories of the leading Universities.

The apparatus is all first-class and the same as is used in the

5 g1 AL STy ) U7 RSO eap—— 1|
SYMBOLS, | SYMBOLS,
11h, Acid Acetic... A O HLU; 1 oz. Gall Nuts...
1% T BofaeiG e eiviernarsss Il l;U;, 1 dr, Gun Cotton............. H ‘Z\TU 0,
Sop: ¥ ORI s H,C, H, sO; 1 oz. Indigo Solution ...............
2 ihs. “  Hydrochlorie .. L HC 4 1b. Tron 1*1il]ng$ .......................... Fe
9 & W NitMe e H"\IU | 1% Lead Acetate............. Pb2C,H,0,
1% “ Oxalic......... H C (l 1% * Carbonate................PbCO;
4 “ “ Bulphuric................. lI "'*U J& @ NUrate:.eeesessicesiv. PDZNOy
% 1 Tartarie.. . H,C, H Ua 1 . Lead Protoxide.....c...cese..... PO
lpt Alcohol E I‘.lnlic ............ L H, ;HO 1 oz. Litmus (best cubes)...........
i “ Methylic........... UHSHU S e R ——
1 . Alum Alumina et AmmoniSulph., | 12 in. hlagnﬂamm Ribbon.. .. Mg
AL3SO,Am,S0,2 24HO 2 0. Llll{xrltle ......... M Ll
1 pt. Aqua Ammonia... .AmHO 1 1b, o Eau]phate ........ M H{}
4 Ih. Ammonium Uarb:mnte,.,..Am,{}O 2 ths. Manganese Dioxide ... 110
1 * N Chloride..........AmCl | 4 oz Merenry i s s Hg
1 oz. o Mulvl)ddte test, for B ]Irlercl.lrm(.,hlc:ruie HgC]
Phosphoric Acid... Am,MnL} ) “  Oxidessiasnisee Hg(}
4 Ib. Ammonium Nitrate... . AmNOQ,; | 1 “ Microcosmic Eﬂltr I\Jl\H HPO,
1 oz. “ Oxalate ....... Amg(}.z(){ | % Ib, Paraffine... ;
11b. " Sulphate..... Am,S0, | 12in. Platinum Wire..oveseerrseesessenns P
2 oz. “ Eaulphule ....... AmH‘: 1 o S[mnﬂe ERETPTONI o
} dr. Aniline... 1 oz. lenphnrua...........................P
1 th. Animal Charcoal ........ceeererene. C| 4% Plumbago....ccooer voriniirenanniann C
1 0z. Antimony (metallic)...............8b | 1dr. I’uhsa:um (metallic)...coivnreeene K
2 5 Sulphide........... SbS; | 11b. * Bichromate ( ed},
4 “ Arsenicum (metallic) ............. As hf?rIOT
]} 1b. Arsenious Anhydride..........As,0y | 3 " Carbonate......... CO
1 0z. Asbestos.. 1 " Chlorate... KLIU;
2 ¢ Barium C arbonate... ceeresss. BACO, 2 oz. 5 Chromate (yellnw)
4 1h. “  Chloride.....crun...... BaCl, K,CrO,
3« “  Nitrate..............Ba2NO; [ 1 * M Cyanide.......c...0.. KCy
] e “  Sulphate..... .eec....BaSO, | 1 ° e Fermyamde K Fe,Cyyq
4 dr. Bismuth o, coccemssicasasisiseisiii. Bi } . :: }‘Itljﬂﬂ:ﬂ?ifﬂkl‘g r{?l{_ﬂ’)
b, Bone Ash...ccoovueeniinnnninnans 2 oz, ydrate (sticks
i Calcium Carbonate...... e (,EJ.(E?IFS gdr. ; %\Gﬂ:ﬂfe KNIEJ[
' “ Chloride...............CaCl, o Nitrate...ees s
] * Fluoride.......couu.n. CuF].i 1 oz. ‘ Permanganate,
3. & ¢ Sulphate.....ccoeees CaSO, thiﬂuon
2 oz, Carbon Bisulphide,...ccven......C8y | 4 :‘ Silicate.. 14:1 SO
1 1. Charcoal..c...cvvusmavierisson C 3 b, ‘: Sulp lmte 5 KCI\S
2 oz, Cobalt Chloride,sol............ CoCl, | 2dr. Sm]phm_‘, anic Fi{ ot
2 ¢ % Nitrate, 8ol Co2NO, | 1 oz " Bi-Tartrate, K f{; N*{Jﬂ
Copper Foil....ccoene seranee. ......Cu | 1dr. Silver Nitrate, C. P.......... g %
14 “  Nitrate............Cu2NO; | 2 “ Bodium (met'ﬂllﬂ) ------------------ 2
11b, Sulphate........... Ctﬁﬂ 1 oz. Acetate.. ....... .Nan%ags
Fpt. Ether....icociiesaiceiseiane (C',H_,, 3.  “  Biborate...... ENEBO ipt
2 oz. Ferric Chloride ....... Fezdlﬂ loz. * Bromide....... NaBr
3 . D 1 1h. “  Picarbonate.... HN:LCD,
1 1h. Ferrous bulphate..... .. FeSO, o0
S Sulphide......coveninien. FeS ' 2 «  Carbonate............Na,COyq
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EY MBOLS,
1 b, Sodinm Hydrate.............. NaHO
2 “  Hyposulphite,
Na,S,0,6H,0 |
(s %, Nitrabe v NaNO,
R “  Phosphate........Na, HPO,
! iy € Silicate ..o iienennn NigSiOy
] Sulphate......civioes Na,S0,
3 “ Strontium Carbonate...........5rC0y
I " Chloride.............. SrCl,
} s Nitrate:cisiiionn Sr(NOy)y |

EYMBOLS,

2 1bs. Sulphur....cccovirinininirninisnnnasess8
} ** Tin (metallic)........cceiiieeeone.Sn
1 oz, * Proto Chloride............BnCl,

1 pt. Turpentine ... ....

\ resensanssrassrssssCanblne
1 Ib. Zinc Mossy, for making Iydro-

BETLeeiiiiniiininnenn e Zn
1% ¢ Carbonate.......c.c0nruus ZnCO, f
} 4 ¢4 Oxide..icasisvossoresnrseses 20 )

1 “ “ Sulphate.....ccoverenn... lnSUy

CHEMICAL APPARATUS.

Aleohol Lamp.
1 1. assorted (lass Tubing.
2 doz. assorted Test-tubes,
2 iy Corks.
Nest of 6 Beakers, 3 to 18 oz,
Brass Blow-pipe.
Set of 3 Brass Cork Borers.
Cork Screw.
2 nests of 5 ITessian Crucibles,
1 pair Crucible Tongs.
1-pt. Chemical Flask,
2 4-0z. “ “
i Thermometer.
L, Balance and Weights. |
Brass Deflagrating Spoon.
1 2-oz. Evaporating Dish.
1 10-oz. i v
Evolution Flask, with funnel and deliv-
ery tubes, rubber connection, ete., com-
plete, for making Hydrogen.
Carbonie Acid Gas, ete.
Triangular File.
Roung “
1 package of 100 cut Filters.
1-pt. Glass Funnel,
1 4-o0z. “ “
“  Syphon.

Metric Graduate (Glass.

English Graduate Glass.
1-gal Gas-bag, with brass Stopcock, fitted.
Hydrometer, for taking specific gravity.
Jar for Hydrometer.
Lead Dish for Hydrofluoric Acid.
Pipette.
Pneumatic Trough of Japanned tin.
1-pt. Retort.
Receiver for Retort.
Iron Retort Stand.
Rubber Tubing for gas connections.
Reduction Tube for reducing metallic
oxides.
Polished-steel Spatula.
3 Glass Stirring Rods.
Sand Bath,
2 Specie Jars for collecting Gases and for
Deflagration.
Test (:lass.
Test-tube Rack.
. Holder.
" Cleaner.
Watch-spring for burning in Oxygen.
Welter’s Safety Tubes.
Iron Wire Gauze.
Woulf Bottle with 3 necks.
4-in. Wedgewood Mortar and Pestle.

These sets are put up in our own Laboratory. The chemicals are all pure and
fresh, and put up in suitable bottles, labeled with both the old and new nomencla-

ture.
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BarNArD's Merric S8ysteM oF Wercnrs Axp Measvres, By F. A, P.
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MaxwerL. Matter and Motion. By J. Clerk Maxwell, M. A. With Illus-
trations. (Van Nostrand's Science Series, No. 36.) 16mo, boards. New
O Tl st s S S S S i e e R b SRR S o m RS 50

MIC]IALLIE The le Boulenge Chmnugraph, with three Lithographed folding
plates of Illustrations. By Captain O, E, Mmha.elm, .S, A. 4to, Illus-

trated. Cloth.. - - - s 0
NEWDIGATE, (A. L.}. Scales far the rea.dy mmpanaon ﬂf Bntu;h and metric
weights and measures, in neat cloth case.......coceiieienrieiriiiiiinrnicniiinnnnenn 2.00
ParxinsoN. An Elementary Treatise on Mechunim‘ By 8. Parkinson,
M. D. Third edition, revised. 1 vol. 12mo, cloth................ccevvvrern... 2.40
PEIRCE'Ss ANALYTIC MECHANICS. By Benjamin Peirce, Professor of Astronomy
and Mathematics in ITarvard University. 4to, eloth..........cocvvvvnrnnnnnn., 10.00
Raxkgine. Applied Mechanics. 12mo, cloth... v aarannn veenes wenes 000
A Mechanical text-book, or mf.roductmn to the btudjl" nf Mecha.mm :
By Prof. Rankine and E. F. Baucher, C. E... - 4.50

Tarr. A Treatise on the Dynamics of a partmle B}' Peter Gul‘.hne Tmt,

M. A, and the late John Steele, B. A. Fourth edition, revised. 12mo...... 2.75
TopruNTER'S KEY To MECHANICS FOR BEGINNERS. By I. Todhunter, M.A.,

BBl 000 ciias s s s s e e R S e e e st 1.756
WeisBaci. A Manual of Theoretical Mechanics. By Julius Weisbach, Ph. D.

1,100 pages, and 902 wood-cut illustrations. Revised, 8vo, cloth.............. 10.00
WiLris's PriNcipLES oF MECHANISM, for the use of Students in the Universi-

ties. By Robert Willis, M. A,, F.R. 8. 8vo, cloth.........csessiisiimusmrnnenss 7.0

HYDRAULICS AND HYDROSTATICS,

BEArRDMORE. Manual of Hydrology, mntaining Hydraulic and other tables.

By Nathaniel Beardmore, C. E... . 12,00
Curirex (William). A Practical Treatasa on tha Construcuon uf Honmntul

and Vertical Water Wheels, with 11 plates. By William Cullen, Mill-

wright. Revised and enlarged. Small 4to, cloth... . 0.00
DoxArLpsoN. Principles of Construction and Efficiency Df Water Wheels. Bj'
William Donaldson, M. A., Assoc. Inst. C. E... 2.00

FraNcis (LowELL). Hydmu]m Experiments on Hydmu]m Mutora, ﬂnw of
water over Weirs, in open canals of uniform rectangular sections, and
through submerged orifices and diverging tubes, Made at Lowell, Mass.,
by James B. Francis, C. E. New edition, revised and enlarfred, plntes.

420, cloth..esereererasesccrnes mases R oo DR —— {7




i

249 ASTRONOMY AND METEOROLOGY,

PRICE
GiLyxy. Treatise on the Power of Water, as applied to drive Flour Mills and
to give motion to Turbines and other Hydrostatic I ngines. By Joseph
Glynn, F. R. 8, Member of the Institute of Civil Engineers, London, etc.
Third edition, revised and enlarged, with numerous illustrations, 1 vol.
12mo, cloth, New York, 1860 oo e e $0.80
Jicks (John). Experiments on the Friction of Leather Collars in Hydraulic
Presses. By John Hicks, C. E.  Plates; 8vo. Bewed... 40
MirLeErR. The Elements of Hydrostatics and Hndrmly:mm Cs. B:r W. H.
Miller, M. A. 1 vol. 8vo, boards. Cambridge, 1831..........ooiiiiiiiaii 2.70
Trepconp, Tracts on lI}'-'.lruuli-.-ﬂ. Edited by Thomas Tredgold, C. E.
London, 1862.........cccceteeanancs OSSOSO |

ASTRONOMY AND METEOROLOGY.

Ary. Popular Astronomy. A series of lectures delivered at Ipswich, by G.

B. Airy. Sixth edition, revised. London, 1868. 1 Yol 100 cievsnimmannes Aol
BARTLETT'S SPHERICAL ASTRONOMY.. ; 3.00
Bropcerr. Clim 1tu]ngy of the United Etntea anﬂ uf the Tempemte Lnt:tude-;

of the North American Continent, etc., etc., with isothermal charts. By

L. Blodgett. Royal Bvo...cccueeiiiiiiiimnieninnariicni s 5.00
Bucitay. A Handy Book of Meteorology. By Alexander Buchan, M. A.

1 vol. 12mo, cloth, (New edition, in press.)

Introductory Text-Book of Mutmmlng}n By Alexander Buchan.

12mo, cloth. Illustrated... - . 225
CarrINGTON, Observations of the himts on thc Fsun fmm N nvemlmr 9, 1853,
to March 24, 1861. Made at Redhill, by Richard C. Carrington. Illus-
trated by 166 plates. 1 vol. 4to. London, 1863........ccocciiiiiniiinnnnnnnnn, 12.50
CranmbERs, Descriptive Astronomy. By George T. Chambers, F. R. A. S
Third edition. 8vo, eloth. Oxford, 1877 .......ccoiiiiiiiiiinnn 10.00
CravBriaxp. FEtude sur L'eclipse Totale de Soliel, du 18 Aout 1868. Par
I’Chaubriand. 8vo, paper.. G0
Cmavveser (William). A M.munl nf Bphermal and Pr wtlml Astmnnmx
7.00

Medium 8vo, cloth. 2 vols.. —— R
CHAUVENET'S LUNAR I)I%TA\:LFH B_',r “r 1111am (,hauwnet Svﬂ, clnth ....... 2.C0

Dove. The Law of Storms Considered in Connection with the Ordinary
Movements of the Atmosphere. By H. W. Dove. Translated, with the

author's sanction and assistance, by Robert H. Scott, M. A. 8vo, cloth....... 4.50
Dowxgs. Occultations of Planets and Stars by the Moon during the Year
1853. Computed by John Downes. Washington, 1853. Pamphlet........ 50

Dusois. De le Deviation du Compas a bord des Navires, et du moyen de
l'obtenir a Paide du compas de deviations. Par E. Dubois. 1 vol. 8vo,

paper. Paris, 1867... T PRI, (]
Cours de ‘Q’avlgatmn et d IIydrogmphm Par E. Dubois. 1 vol.

8vo, illustrated. Paris, 1859.......ccoemeceeniiinniiiannns 06.00
Cours I’ Astronomic. Tmmleme edltmn Cﬂrngée et Cnns:demble—-

ment Augmentée. Thick 8vo, paper. Paris, 1877...ccccieiiuieniaees 6.00

Gavss. Theory of the Motion of the Heavenly Bodies moving about the Bun
in Conic Sections. A translation of Gause’s “Theoria Motus.” With an
appendix by Charles H. Davis. 1 vol. quarto. Boston, 1857..ueueseesnee 5.00




J. W. QUEEN & €0, 'I"HILA'f}ELI’HIJk, PA.
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Ty~xvALL (Prof. John). On Sound. A course of eight lectures, delivered at
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~——— A Treatise on the Steam Engine, in its various applications to Mines,
Mills, Steam Navigation, Railways and Agriculture, with practical in-
struction for the manufacture and management of every species of engine
in actual use. Illustrated with 37 plates and 546 wood-cuts. 1 vol. 4to.
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Fovrizr (Joseph). An Analytical Theory of Heat. By Joﬁeph Fourier.
Translated, with notes, by Alexander Freeman, M. A. 8vo...
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8vo, cloth......
Ty~NpALL (Prof. John). (International Scientific Series.) No. 1, Forms of
Water, in Clouds, Rain, Rivers, Ice and Glaciers, 1 vol. 12mo, cloth......
——— IHeat as a Mode of Motion. 1 vol. 12mo. New edition. Cloth......
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ELECTRICITY.

BAKEWELL. A Manual of Electricity, Practical and Theoretical. By T. C.
Bakewell. Second edition, revised and enlarged. London, 1857............
BECQUEREL., Traite d’Electricite et de Magnetisme, suivi d'un expose de
leurs rapports avec les actions Chimiques, et les Phenomenes, naturels.
Par M. Becn]uerel 7 vols. 8vo, with atlas; paper..
BeLL. Researches in Electric Telephony ; being a lecmm deln erecl befnre
the Society of Telegraph Engineers, by Professor A. Graham Bell. Pro-
fusely illastrated: s T e
CLARK & SABINE. Electrical Tables and Formule for the use of Telegraph
Inspectors and Operators. Compiled by Latimer Clark and Robert
Sabine. 12mo, cloth. London, 1871......ccveiiiiiiiiminniiininneninn,
Dt LA Rive. A Treatise on Electricity, in Theory and Practice. By A. De
La Rive. 3 vols. 8vo, cloth.. .

ELECTRICAL STANDARDS. Reports nf the Comm1ttee on E]e{:trlc:al Standurds
appointed by the British Association. Revised by Prof. William Thom-
son, Prof. J. P, Joule, and Profs. Maxwell and Jenkins. With a Report
to the Royal Society on Units of Electrical Resistance. By Prof. F. Jen-
kin. Edited by Prof. Fleeming Jenkin, F. R. 8. Plates. 8vo, cloth......

FoxtalNE (M.). Electric Lighting Translated from the French of M.
Fontaine. With wood engravings. 8vo, cloth...

GurHRIE. Magnetism and Electricity, by F. Guthrie, B ..*'L Ph D Rt:ryul
School of Mines, London .. . ;

(torpON. Iour Lectures on Statm I nductmn By J : E. II. Gordcm, II. A...

Physical Treatise on Electricity and Magnetism. 2 vols...............

1TARrIs. Rudimentary Magnetism. Being a concise Exposition of the Gen-
eral Principles of Magnetical Science and the Purposes to which it has
been Applied. By Sir W. Snow Harris. Second edition, revised and
enlarged by H. M. Noad. 12mc, cloth, Illustrated. London, 1872. ...
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Hasgins. The Galvanometer and its Uses. By C. H. Haskins. Pocket
form, illustrated, moroeco tHeKS.. ... ..o
Ives. Electricity as a Medicine and its Mode of Application. Bv John
Iwes; Ml Dhiiccisiiinimeminssnss s s i v e e S S s e Sy s s Aoa s A pa s ey yne s ey
JENKIN (Fleming, F. R. 8., 8. L . Electricity and Magnetism. 12mo, cloth
JourNAL oF THE SocieTy oF THE TELEGrAPH ENGINEErs. Published in

parts, 8vo, paper. Each.....o. i
Kemee (H. R.). A Hand-book of Electrical Testing Association of the
Society of Telegraph Engineers. Foolscap., 8vo, cloth.........ccooeiiinnn,

Konrravsert (Dr. J.).  An Introduction to Physical Measurements. With
Appendices on Absolute Electrical Measurement, ete. 1 vol. Bvo.........
MaxweLL, A Treatise on Electricity and Magnetism. By John Clerk
Maxwell, A. M. 2 vols. 8vo, Oxford, 1873 .. ..o ciiiiiiiiias
Noan. The Student's Text-Book of Electricity. A Condensed Resume of
the History, Theory, and Applications of Electrical Science. By II. M.
Noad. 1 vol. post 8vo, cloth. Illustrated. London, 1866...................
A Manual of Electricity, including Galvanism, Magnetism, Diamag-
netism, Electro-Dynamics, Magnets, Electricity, and the Electric Tele-
graph. Fourth edition, entirely re-written. By I. M. Noad. 8&vo,
eloth s R R R R R TR VR A TR R e
Ni1avper. Elementary Treatise on Electrie Batteries. Alfred Niaudet, 1880
Prist. Plain Directions for the Construction and Erection of Lightning-rods.

By John Plim, C. E. 12mo, cloth ..o
Pore (Frank L.). Modern Practice of the Electric Telegraph. By Frank L.
Pope. Third edition, with numerous wood engravings. 8vo, cloth......

Prescort (G, B.). Electricity and the Electric Telegraph. 1 vol. 8vo.......

The Speaking Telephone, Electric Light and other recent Electrical
Inventions, New edition. 8vo, cloth..

Sawver, Electric Lighting by Incamlewcenve, nnd its Appllcntmn to ]'ntermr
Illuminations. By Wm. Edward Sawyer. 1 vol. 8vo, cloth.. 25

Spaxa. A Practical Treatise on Lightning Protection. By Henry W. Hpang.
With illustrations. Crown 8vo, cloth... T,

SPrAGUE. [Electricity; its Theory, Hm:rras and Appltmlmnq I-.'-y John T.
Sprague, member of the E‘mcww of Telegraph Engineers, With 91 wood-
cuts and 30 valuable tables. Crown 8vo, cloth .. e

Tromsox. Reprint of Papers on Llevtmﬂtatus and Magneuﬁm Bv Slr W
Thomson, D, C. L., 8vo, cloth, London, 1872...............

Ty~NpALL (Prof. John). Lessons in Electrlclty, a.t thE Rﬂ‘i’ﬂl Instltutmn
1B78-T6. 1 WO REM0L cocauiniasssmmennoroiss sssiassis e nnsasavsionvssssssssas

Notes of a Course of Nine Lectures on Electrical Phenomena and
Theories, delivered at the Royal Institution of Great Britain. By John
Tyndall, LL. D. 12mo, cloth. London, 1870.. e

——— Researches on Diamagnetism and \Iagnetlc Cl'}'ﬂ'tﬂlllﬂ Actmn, in-
cluding the Question of Diamagnetic Polarity. By John Tyndall. 1 vol.
8vo, cloth, with numerous illustrations. J.ondomn, 1870 .........ccivivusnrnenns
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LIGHT.

ABNEY (W.de W, F.R.8.). A Treatise on Photography... Seiree e
AIRY, on the Lndu.lnwry Theory of Optics. Designed fur use nf Studenta in
the University. By G. B. Airy, M. D. (Out of print.)

Geometrical Optics, adapted to the use of the Higher Classes in
Schools. By Osmond Airy, B. A. 1 vol. 12mo, cloth, London, 1870...
BacoN. The Theory of Coloring. Being an Analysis of the Principles nf

C'ontrast and II&rmun}r By J. Bacon. London, 1866. 1 vol. 12mo, cloth
BecQuEREL., La Lumiere ses Causes et ses Effets. Par M. Edmund Bee-
querel. 2 vols, 8vo. Paris, 1868... i
Bezorp (Dr. W. Von). The Theory nf Colnr in 1ts Relatmn to Art nnd Art
Industry. By Dr. W. Von Bezold, Professor of Physics at the Royal
Polytechnical School of Munich. Trumlated from the German by 8, R.
Koehler. With an introduction and notes, by Edward C. Pickering
Thayer, Professor of Physics at the Massachusetts Institute of Technology.
Authorized American edition, revised and enlarged, and illustrated. 1
vol., large 12mo........ R Y A SR A SRR A R A e
BrewsTER. A Treatise on Optics. By Sir David Brewster. 1 vol, 12mo,
CROBR. ;. vos wovommumnomsammunsmons wiisas s T S R S e S
~—— The Stereoscope; its History, Theory and Construction, with its Ap-
plication to Useful Arts and to Education. 1 vol. 12mo, cloth. London,

—— The Kaleidoscope ; its History, Theory and Construction, ete. 1 vol.
13m0 cloth:  London, 1889.. ... cuusisuminimusreniaarmiisim i
Caprox (J. Rand). Spectrum Analysis. One hundred and tlurty-mx Pho-
tographs of Metallic, Gaseous and other Spectra, printed by the perma-
nent Autotype process. With introduction, description of plates and
index, and with an extra plate of the Solar Spectrum (showing bright
lines), compared with the Air Spectrum. By J. Rand Capron, I, R. A. 8.
ANG] BROEI s cnammssins e e 3 A R S SRS R RN VAR
CuevievL., The Principles of Harmony and Contrast of Colors, and their
Application to the Arts. By M. E. Chevreul. Third edition, illustrated
with colored plates, London, 1860......... T e e S
DoLBeAR (A. E.). The Art of Projecting. A Manual of Experimentation in
Physics, Chemistry and Natural Ilistory, with the Port Lumiere and
Magic Lantern. By Prof. A. E. Dolbear. Crown 8vo, cloth.................
Huxt. Researches in Light in its Chemical Relations. Embracing a consid-
eration of all the Photographic Processes. By Robert Hunt, F. R. S,
Second edition.: Xondon; 1858 v g i s
Kurme (Dr. W.). On the Photo-Chemistry of the Retina, and on the Visual
Purple. Translated from the German. Edited, with notes, by Michael
Foster, M, D., F. B. 8, BY0...ioeemrvsrrenrnsnassrasensnerssonsosnnaasvesssnansencaness
Lroyp. Elementary Treatise on the Wave Theory of Light. By HumPhrey
Lloyd, D. C. L. Third edition. 8vo. London, 1875... ;
LockYER (J. Norman, F. R. 8.). Studies in Spectrum Anahslﬂ. nlustmted
Contributions to Solar Physics. Popular account of inquiries into
the Physical Constitution of the Sun, with special reference to recent
Spectroscopic researches, ete. With illustrations. By J. Norman Lock-

yer, FLR.S. 8vo...coiiiii e vivnanen e
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LomMmEL (Dr. Eugene). The Nature of Light. With a general account of
Physical Optics. With 188 illustrations and a plate of Bpectre in Chro-
molithography. 1 vol. 12mo,cloth...... cooeeiiiiiviiiiiiiii

MAYER AND BarNarDps. Light; a Series of Simple, Entertaining and Inex-
pensive Experiments in the ’henomena of Light.  Cloth..

Moxcknoves, Photographic Optics, including the [Jemnpunn nf l.pemm
and Enlarging Apparatus. By D. Monckhoven. 1 vol. 12mo. Illus-

trated. London, 1867 ......ccoo ittt s
NuGesT. Treatise on Optics. By E. Nugent. With 103 illustrations. lﬂmn,

PEREIRA. Lectures on Polarized Light. By J. Pereira. 1 vol. 12mo, cloth.
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PHirsoN’s PHOSPHORESCENCE. 12mo, cloth.....cccivaiiiiiinniiiiiirniariiininiinnn
Porrer.  An Elementary Treatise on Optics. By Richard Potter, A M. 2

vola 8vo, eloth........ccovvivivivienne fo e ae e et et en e iaaeeaeearenee e aaee

Roscoe (Henry E.). Spectrum Analysis. Bix Lectures, delivered in IS{‘H
before the Society of Apothecaries, in London,  With appendices, colored
plates and illustrations, 1 vol. 8vo, cloth, extra...........c.....o...

ScueLLeN (I1.). Spectrum Analysis in its Application to Terrestrial Sub-
stances, and the Physical Constitution of the Heavenly Bodies. With nu-
merous wood-cuts, colored plates and portraits; also Augstrom’s and

Kirchoff’s maps. 1 vol. 8vo, 455 pages, cloth......... R A
'TyxpALL (Prof. John). Light and Eleetricity. Notes of two courses of Lec-
tures before the Royal Institution of Great Britain, 12mo, cloth............

Rix Lectures on Light, delivered in America, in 1872-73. With Ap-

pendix and numerous illustrations. Cloth........covviien, R
Vocern (Prof.). Chemistry of Light and Photography. ( Intem-:tmnal Scien-
tific Series.) 1 vol. 12mo, eloth...........cveiiimnniiniiiie s

CHEMISTRY.

Arjorry. Manual of Metalloids. By James Apjohn. 12mo, cloth. Lon-
don, 1864.. .

ARMSTRONG'S OII.L-AEIU (.IIE‘dIaTII.‘i P SOy

ArrrieLp.  Chemistry ; General, Mudzcal :md I’}mrmnccutmul B;.' J. Att-

ficld. 12mo, cloth. Phliadelphm, 1871.. R A B S e e
AveExry. Elements of Chemistry. By Elroy M A.‘u’erj' ............................ '
BAarkER. A Text-Book of Elementary Chemistry, Theoretical and Inorganie,
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BArreswiL ET DAvAUNE., Chimie Photographique, Contenant les Elements
de Chimie Expliques, par des Exemples Empruntes a la Photographic.
Third edition. 1 vol.8vo, paper.......cc..icciviiicaiiiaseinsnssasnsssacso, sovsnisias

Broxmaym. Chemistry, Inorganic and Organic. With experiments, and a
comparison of Equivalents and Molecular Formule. By C. L. Bloxham,

&vo, cloth. Third Edition. London, 1876......ccc..ccccviiimmimiiieeeiiennnennnn
Laboratory Teaching; or, Progressive Exercises in Practical Chem-
istry. By C. L. Bloxham. 1 vol. 12mo, cloth. London, 1869...............

BorLrLeEy Axp Pavur. Manual of Technical Analysis, Illustrated. 12mo....
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Boorit Axr Morrir. Encyclopedia of Chemistry, Theoretical and Practical. e
By J. C. Booth and C. Morfit. Seventh edition, with numerous illustra-
10 (U ) ——— R O R B 4 S R R e s g 5.00
Dowprremr (W. R, M.A.). Gas. Technical Valuation, Purification, and Use
of Coal Gas. With wood engravings. 8vo, cloth............covvvienenennen... 4.50
CALDWELL. Agricultural, Qualitative and Quantitative Chemical Analysis,
After Wolf Frensiug, Krocker and others. Edited by G. E. Caldwell. 1
Vol 12m0; Cloth .cnmvmmmnnimsnmarsmvsasrirssavs rssi e e 2.00
CookE (Prof. J. P, Jr.). New Chemistry. (International Scientific Series.).. 2.00
CoorEY's B EMENTARY Ul M RN o i i st s ves bt b a ot n ses i e s vinainy 72
— Advanced B e R T T R £
I.LpErTORST. DBlowpipe Analysis and Determinative Mineralogy. By W.
Elderhorst.cceeess N A A N A R R S PR A $2.50
Evntor AND StorERr. A Compendium Manual of Qualitative Chemical Analysis 1.50
IFarapay. Experimental Researches in Chemistry and Physics. By Michael
Faraday, I'. R. 8. London, 1867. 8vo, cloth..........coceuviiiiiienininninenn.e. 7.50
A Course of Six Lectures on the Various Forces of Matter. Dy
Michael Faraday, F. R. S. TIllustrated. 12mo........ccccuviviiiiiiinaninnn... 2.00
The Chemistry of a Candle. By Michael Faraday, F.RR. 8. Illus-
ot I BT R R e NNy L ISP e s ey ety G 2.00
Fowxgs, Chemistry, including Agricultural Chemistry. DBy Prof. George
Fovmes. (Weals Bereh. ) cmimmminmsinunsismssemvasssssenssmsseniussmssrsaens 60
A Manual of Elementary Chemistry. By George Fownes, 12mo, ‘
cloth. Philadelphia, 1869........... SR R R TR 2.75
FRANKLAND, Lecture Notes for Chemical Students. By E Frankland.
Vol. 1, Inorganic Chemistry. Second edition. London, 1870............... 2.00
Fresextvs. Manual of Qualitative Chemical Analysis. By C. R. Fresenius,
8vo, cloth. Ninth English edition. London, 1876.. RE— 500
——— A Manual of Quantitative Chemical Anal}'sls By C‘ R. Fresemus
Seventh English edition, 8vo, cloth. London, 1876...........cccvvvvnennnnn, 6.00
Frey (Heinrich). The Histology and Histo-Chemistry of Man. A Treatise
on the Elements of Composition and Structure of the Human Body. II-
lustrated with 608 engravings on wood. 1 vol. 8vo, cloth..................... 5,00
Uy 1 PP PP PP P P P RTERES 6.00
GrooME. Notes on Agricultural Chemistry. By William Groome. 8vo,
flex. cloth. London, 1870.......ccccciiiiieiiiimmsnnsceniaiiinmnnsiisiin e 60
HorrMAN (Frederick). Manual of Chemical Analysis, as Applied to the Ex-
amination of Medicinal Chemicals, etc., etc. For the use of Pharmaceut-
ists, Physicians, Druggists, and Manufacturing Chemists, and Students.
5t i 1 R RO o IR -7 < Er e 3.00
Lewis. Chemical Labels, According to the Latest System of \umenc]atum 50
Lienic & Korp. Annual Repum.——Chemlstr} and Allied Science. 4 vols.
BV e revesnenronsnenesnsrsnsnasesnssssssbsbonssssnsnneibosssnsnsasiaiassisaisnuvivosnnsreares 12.00
MirLER. Elements of Chemistry, Theoretical and Practical. By W. A. Mil-
ler. 3 vols. 8vo. Fifth edition. London, 1868-69... . 25.00
Introduction to the Study of Inorganic Chemmtr}r By W A. Mlller
12mo, cloth. London, 1871 .civimeeiiiiiiiiiiiiii s 1.50
MorToN AND LEEDS. The Student’s Practical Chemistry. A Text-Book on 00
2.
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Noap. Chemical Analysis, Quantitative and Qualitative. DBy Ilenry M.
Noad. B8vo, cloth......ccooviiiiiiiiiiiiiiiii s,
OprixG. A Manual of Chemistry. By William Odling. I’art 1, 8vo.........
Pavey. Industrial Chemistry. A Manual for Manufacturers, and for use in
Colleges and Technical Schools. Being a translation of the German edi-
tion of Payen’s Precis de Chemie Industrielle. Edited throughout and
supplemented with Chapters on the Chemistry of Metals, by B. IL. Paul,
Ph. D. 8vo, calf. London, 1878 ..o
Prarrser.  Manual of Qualitative and Quantitative Analysis of the Blow-
pipe. Translated from the latest German edition, by Henry B. Cornwall,
A. M. With 87 wood-cuts and 1 plate. 8vo, cloth... R AR
Prymerox. The Blowpipe. A Guide to its Use in tlu, I}c-tf.-rmmmmn of
Salts and Minerals. Compiled from various sources, by Prof, (:Lurgc W.
Plympton, A. M. 12mo, flexible cloth. New York, 1874...
Py~cnox. Chemical Physics. By Thos. Ruggles Pynchon. er'. n B\n,tlulh
JIAMMELSBURG. Quantitative Chemical Analysis on Minerals and Furnace
Products. By C. F. Rammelsburg. 8vo, eloth................o
Lecyavrr., Elements of Chemistry, for the use of Academies, Colleges, etc.
Dy M. V. Regnault. 2 vols. 8Vo......coviiiiiiiiiiiniiiiiiiininesiienn .
EIMANN. On Aniline and its Derivatives. A Treatise upon the Manufac-
ture of Aniline and Aniline Colors. By M. Reimann. Revised and
edited by W. N. Crookes. 1 vol. 8vo,, cloth., New York, 1868..... .........
tcmarp (William). A Practical Treatise on the Manufacture and Distribu-
tion of Coal Gas, History of (GGas Lighting, Chemistry of Gas Manufac-
ture, Photometer, etc., ete. Demi 4to, numerous wood cngrﬂ.‘ringu, and
large plates. Cloth.. NSRS KRNSO S
Ros=coe. Lessons in I*Iemcntan (hmmtr}, Innrgamc and Orga.mc By
Henry Roscoe, B. A. New edition ; revised by the author. London, 1871
RoscoE (II. E.) Axp ScrnorLEMMER (C.). Treatise on Chemistry. 8vo.

Illustrated. Volume 1 ready.. Cloth.. S S
Rose. A Practical Treatise on Chemical Anah sis, Qualltatwe and Quuntl-
tative. Dy IL Rose. 3 vols. 8vo. London, 1849...

ScieERER AND BLANForp.  DBlowpipe Analysis. 1 vol. Iﬂmn clnth
ScunorrLEMMER (C.). A Manual of the Chemistry of the Carbon Compuund

or Organic Chemistry. 8vo, calf. London, 1874... e
Scorr. A Hand-book of Volumetrical Analysis. By Robert H. Ecntt M J't
1 vol. 12mo, cloth....coasuees I

SiarrLEs. Chemical Tables, B}* ‘%tephen P Eharplea 1 *ml 12:110, Elﬂﬂl
SiLLiMAN. First Principles of Chemistry. By Benjamin Silliman., 12mo...
Syrri (Henry Arthur). The Chemistry of the Sulphuric Acid Manufacture.
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To be completed in six parts. Parts 1 and 2 published. Price, per pa.rt a
TiiorRPE'S QUALITATIVE CHEMICAL ANALYSIS.. R ———
Tw.neEN's INTRODUCTION TO CHEMICAL PIIIL{}&DPHY ..........................

PRICE

5.00

2.25

.20

2.00




W. QUEEN & CO, PIILADELPIIIA, I'A.

Wacexer (Rudolf). Hand-book of Chemical Technology. Translated by
William Crookes, F. R. 8. With 3306 illustrations and 761 pages. 1 vol.
B B O sy e R S S G R R S e T A i

Yousmans (I L.). Class-Book of Chemistry, New edltmn 12m0...ccennnnen.

MISCELLANEOQUS.

ieexen (DBernard 11.).  Scientific London, 1 vol. 12mo, cloth.......cccsvernsense.
Cuvrrer.  New Outline Zoological Charts, or Human and Comparative Ana-
tomical Plates, colored and mounted on rollers. Whole set (3 feet by 2),
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Ialf set, 5 numbers.. e
Ly ITovrs wiTH MnnEn\ SCIENTISTS, Lecturea and Essays, by Profs.
ITuxley, Barker, Stirling, Cope and Tyndall. With general introduction,

by Noah Porter, LL.D. 2 vols. Price reduced to $1.25 per vol............
HeLvuorntz (11.), Professor of Physics in the Univ ersitv of DBerlin. Pbpulnr
Lectures on Scientific Subjects. Translated by L. Atkinson, Ph. D,

F. C. S.. With an introduction by Prof. Tyndall. Cloth... s
Herscinen.  Memoir and Cnrrespundence of Caroline I[LI‘EL]IL“ (‘-Eﬁter of Str
William). Illustrated with portraits. Cloth..........ccooooviiiiinin.
HumpoLpr's (ALEXANDER YVoN) Works. Viz.: Cosmos; a Shetch of a
Physical Description of the Universe, 5 vols.; Narrative of Travels in the
Equinoctial Regions of America, 3 vols. ; Views of Nature, or Contempla-

2.00

tions on the Sublime Phenomena of Creation. With scientific illustra- -

tions. 1 vol. Complete in 9 vols. Half calf, extra................coooiinin
JEevons. A Treatise on Logic and Scientific Method. By W. St:mley Jevons,
LL.D., M. A. Second edition, revised. 12mo...........
PEPPER. (ulopmdm Science Slmphﬁud By J. II Peppc-r 1 vol. 8vo,
cloth, gilt. London, 1869........c.ccccviiiiane aes USRS R
The Boys’ Play-Book of Science, incruding the various manipulations
and arrangements of chemical and philosophical apparatus required for
the successful performance of scientific experiments. By John Henry
Pepper. New edition, illustrated with 470 illustrations. 1 vol. 12mo,

cloth. London, 1870.....ccuuiviriiiiiiieiinmi e e
PrckeriNG. Elements of Physical Manipulation, including Meteorology,
Astronomy and Lantern Projections, etc., etc. 2 vols, 8vo. Vol. 1.........
Vol. 2.. TR e AR R SRR NG
PROCTOR. nght Science for Lemura Hnurs A Series of Familiar Essays
on Scientific Subjects, Cloth.........ccoooiiiiiin

ScrexceE LeEctures AT SoutH KEssiNgroN., Vol. 1., 12mo.. i

ConTENTS: Photography, Light and Colors, Fluorescc nee Iunematmq of Mu—
chinery, Steam Engine, Radiation, Microscopes, Ele:trometers, Apparatus
Relating to Vegetable Physiology, Electrical Measurements.

Spox (E.). Workshop Receipts. By E.Spon....

StewARrT (Prof. Balfour, LL.D., F. R. 8.). The Cnnaervatmn uf Energy 1
vol. 12mo. (International "'_-‘rmentlﬁc RO ). ... e RS

Tarr. Lectures on some Recent Advances in Physical Science, with a Special
Lecture on Force. By P. G. Tait, M. A. Seccond edition, revised.
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Topnux~ER. Theory of Probabilities. A History of the Mathematical
Theory of Probability, from the time of Pascal to that of Laplace. By J.

Todhunter,  8vo, elothe...ovi v
Tysvann (Prof. John).  Fragments of Science for Unseientific People. Cloth
———  Hours of I'xereise in the Alps. Ilustrated. 12mo, cloth ..............
————  Faraday as a Discoverer. A Memoir. 1 vol. 12mo, cloth...............
«——— [Essays on the Use and Limit of the Tmagination in Science. By

John Tyndall, F. . 8. 8vo, cloth,  London, 1870......ccoiviiinnnnn. i

WherLrr's Natrran History Cianrts, Per set of five numbers, with
over T00 beautifully-colored illustrations, with Text-Book, or Key, of 100
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Price of each Chart, mounted, four feet by three.. ; .

WiewELL'S HIsToRY OF THE INDUCTIVE SCIENCES, frnm the ]-nrl:mt to 1he
Present Time. Third London edition. 2 large vols,, 8vo, eloth........ ...
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Wirson's Scioon AND FaMiny CHARTS,

Set of 22 Charts, mounted...
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Wricnr (Charles R. Alder). Metals, and their Chief Industrial Appiita-
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Youmans (E. L.). The Culture Demanded by Modern Life. A Series of
Addresses and Arguments on the Claims of Scientific Yducation. Edited,
with an Tntroduction on Mental Disecipline, by Edward L. Youmans, M.
D. 1 vol. 12mo, eloth. ..o

~—— Correlation and Conservation of Forces. A Series of Expositions by
Prof. Grove, Prof. ITelmholtz, Dr. Moyer, Dr. FFaraday, Prof. Liebig and
Dr. Carpenter.  Edited, with an introduction, and brief biographical no-
tices of the chief promoters of new views, by E. L. Youmans. 1 vol.
120, CLOLHL . oottt vae i e e i

WORKS OF REFERENCE.

APPLETON'S AMERICAN CycrorxEprA. A Popular Dictionary of General
Knowledge, Edited by George Ripley and Charles A. Dana.  Complete
in 16 vols., of over 800 pages cach. Fully illustrated, with several thou-
sand wood engravings and numerous colored lithographic maps. Sub-
BEription, Cloth......cocioiiiiiiiiniii e
Ialf morocco.. R
Full morocco.. cisras i R R A

APPLETON'S Ihrmeuw OF Iill't HANICS, M}L{_ HINES, E\{;ILE -WORK AND
ExciNeerING. Containing over 4,000 illustrations and mearly 2,000
pages. Revised and corrected. Complete in 2 vols., large 8vo. Half

TN MNP oo s vnsasonsssasssnussnsssaisaptsssssnnssnssrnnes @stddpsanscctisasascnsrsnnssnsrnnibio
Brack. General Atlas of the World. A new and improved edition, with
extra Maps, A. & C. Black, Edinburgh, 1875. 4to, half morocco.....

PRICE

6 00
2.00
2.00
1.00

1.40

30.00

e

i«

$5.00
10.00

12.60
9.28
1.05

88
2.00

125

2.00

5,00
6.00
7.00
10.00

18.00




J. W. QUEEN & C0,, PHILADELPHIA, PA.

CuampeRrs’ ENCYCLOPEDIA, In 10 8vo. volumes, with 4,000 engravings and
40 maps, DPrice perset, cloth.....cocvvoiiiiiiiiinni e
LIDEREY IO s rvennsssosansnsmmesicem i R ARSI R
HAHE BB o vsnsmasnmmmmonss s s s s s s e oo Rih e e R sy

Cortoz's GiNERAL ATrLAs. Containing 190 Maps and Plans. 1 vol. folio,
BT OO0 s s A R T e I R

DictioNary oF TErMS IN S8CIENCE AND ART. (Wealeabunm) London,
S R 0 ] P

Dicrioxary oF TecuN1cAnL TERMS uged in Arts and Manufactures. Part 1.
—{ierman-English-French. TPart Il.—English-German-French. Part

253
PRICR

25.00
30.00
00.00

20.00

I1I.—French-German-English., 3 vols. 12mo. New York, 1872. Paper 3.75
I OB D000 v e T s S T R T R S S e S S S S iy 7.90
Dopp. Dictionary of Manufactures, Mmmg, Machinery and the Industrial
Arts. DBy George Dodd. 12mo, cloth. New York, 1869.......c..cc......... $1.50
Duexerr. Technological I}ictit}nar}—ﬁerman English French. By Capt.
George Duckett. 8vo. London, 1848... B 6.00
LExcycrnor.epiA DRITANNICA. A new edltlﬁn wi th upwn.rds of 500 engrav-
ings on stecl and many thousands on “ood 22 vols. 4to, cloth, New
edition. 7 vols. ready. Per vol,, cloth......... T T I SO . .
Holt Bomslhy, .. vt i i i e G R s 10.00
Hutron. A Course of Mathematics, composed for the use of the Royal Mili-
tary Academy. By Charles ITutton, and entirely remodelled by W. Ruth-
erford.. 1 vol.8vo. London, 1B00.....ccmsiesssmsorsnisssnonsassarsaversvesssans 6.00
Mathematical Tables, containing Common, Hyperbolic, and Logistic
Logarithms, ete. 1 vol. 8vo. By Charles Hutton..........c.ooooiiiiiiiis, 2.00
IconogrAPHIC CYCLOPEDIA. 6 vols,, full moroceo............cooiiiiiiiinn 100.00
Jounsox’s NEw UNiveERrsaL CycrorEpiA. A Scientific and Popular Treus-
ury of Useful Knowledge. Illustrated with maps, etc. Frederick A. P.
Barnard, 8. T. D,, LL.D., L. H. D,, M. N. A. 8.; Arnold Guyot, Ph. D,
LL.D., M. N. A. 8, Editors in Chief. 4vols........ wcoovieiiieiiiin 50.00
®crroN. Seven-Figure Logarithms of Numbers from 1 to 108,000, and of
Sines, Co-Sines, Tangents, Co-Tangents, to every 10 Seconds of the Quad-
rant, with a Table of Proportional Parts. By Dr. Ludwig Schron. Fifth
edition, with a Description of the Tables, added by Prof. De Morgan. 1
vol. 8vo, half morocco. 3.50
SHORTREDE. Logarlthmm Tnbles mntnmlng Lc-ganthms to Numhers frmn 1
to 120,000; Numbers to Logarithms from 0 to 100,000 ; to Seven Places
of Demmu.ls With Logarithmic Tables to Seven Places of Decimals.
By R. Shortrede. 2 vols. 8vo, cloth............ TR NEE 21.00
Ure (Dr.) Dictionary of Arts, Manufactures and Mines. New edition,
greatly enlarged. 8vo, half Russia. London, 1878.. . 36.00
Warrs. Dictionary of Chemistry and the Allied Branches of Other chnces
By Menry Watts, B. A. Assisted by eminent scientific and practical
chemists. 8 vols. 8vo, cloth. London, 1866-79 .. . 8.20
WorcesTER. Standard Dmtmnury of the English Lanfrunge Rﬂ} al qunrtu
Sheep, mottled edges........coooreniiiieivnenn i . 10.00
THEIE TRUBSIR vensvasaesesserssnnnersnsnnsnsansnssesssrsresaranmsrasassisasssnisnestanisssnsses 12.00
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WE -PUBLISH

PRICED AND ILLUSTRATED

As follows, any or all of which will be Mailed on Application.

PArT 1.-—Mathematical Instruments, 205 pages. Contains list and prices of Drawing
Instruments, Drawing Materials, Pocket Compasses, Surveying Compasses,
Engincers’ Transits and Levels, Surveying Chains, Tape Measures, Pocket
Rules, and Books relating to Drawing, Engineering, and Mechanics.

PArT 2.—Optical Instruments, 192 pages. Contains list and prices of Spectacles,
l?}'c-gha-'-:uﬁ, Lenses, Laryngoscopes, Polarizing Apparatus, Graphoscopes,
Stereoscopes, Reading-glasses, Simple Microscopes, Compound Microscopes,
Microscopic Objectives and Accessories, Mounting Materials, Microscopic
Objects (including Ilistological and Pathological Specimens), Microscopic
Jooks, etc,

PART 2.—(SUPPLFMENT. ) —Opera Glasses, Tourist Glasses, Race Glasses, Field
Glasses, Marine Glgsses, Spy Glasses, and Telescopes.

PART 2.—(SUPPLEMENT.)—Second-Hand Microscopes and Accessories. 8 pages.

PART 2 —(SUPPLEMENT. )—Astronomical Telescopes and Appliances. 32 pages.

PART 3.—Mapgic Lanterns and Slides, 150 pages. Contains list and llriCES of h‘[agil:
Lanterns, for Toys and for P'ublic and Private Exhibitions, Sciopticons,
Stereopticons, Scientific Lanterns, and accessory apparatus to be used with
them ; Magic Lantern Slides, both colored and uncolored.

PART 4.—Physical Instruments, 220 pages. Contains list and prices of Instruments
to 1llustrate lectures in every department of Physics and Chemical Science,
Air Pumps, Electric Machines, Galvanic DBatteries, Globes, Spectroscopes,
Auzoux’s Anatomical Models; and Books relating to Scientific Subjects.

PART 4.—i SUPPLEMENT.'—Chemical Glasswafe, Chemical Apparatus, Chemicals,
Analytical Apparatus, and Fine Balances. 50 pages.

PART 4.—(SUPPLEMENT.)—Dynamo Machines and Accessories, 16 pages.

PART 4.—(SUpPLEMENT.)—Catalogue of Elecirical Instruments, in two parts.

PART 5.—Meteorological Instruments. Contains list and prices of Thermometers,
Mercurial and Aneroid Barometers, IHlygrometers, Anemometers, Rain Gauges,
Wind Gauges, Tide Gauges, Current Meters, D’yrometers, Hydrometers,

Salinometers, Vacuumeters, Water Gauges, Miners’ Salety Lamps, Pressure
and Vacuum Gauges, and all instruments for measuring Steam, Air, Gas,

cr Water,
PART 6.—Photographic Apparatus, including Cameras, Lenses, Dry-plates, Sensitized
paper, and other materials. 43 pages.

James W. Queer & Co,,
Wathematical, Optical, and Philogophical Ingtrument Makers,

024 CHESTNUT STREET, PHILADELPHIA.
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QuEEN'S 4-PLATE TEPLER-HOLTZ EEoTnl-::AL MACHINE.
oo4 CHESTNUT STREHRT,
PHILADELPHIA.



