
627. y Hopkins’ hs ae ene 5.00 

, 886. Bier 3. i. ore eee at Ca 

SETS OF APPARATUS, 

No. 
_ Price. No. 

Price 500. ‘Reed Pipers: ia. es - 4.00 | 916. Powder Bombs) ay7'4 aera oe 593. Sonometer, steer oe ea 922. Spiral Dobe sek paves 3.00 
606. Four Rods of Fir, oon id een 608. Brass Rod and Ball, a 2 eee 609. Kaleidophone,. . , . b B00 616. Screw PLCs rise ap, See 5.50 619. Vibrating Plate, i felichen ey ke 623. Glass Plate, eagle ae. tes 

937. Lightning Plate, . ee ae 938. Movable Coatings PAE ~.” RAD 954. Diamond 1) saan Cae en 3.00 963. Set of Leyden JaESS ec ABO 968. Dischareér,.. 2 <.. ot ke Seaa@ 974. Luminous Potatoes 2.00 976. Gassiot’s Caseade, ho Ee OD 1050. Pair ot Bar Mae nets, ys 
1082. Magnetic Nee dle, : 
1085. Dipping Needle, . 
1043. U Magnet, . . ; 
1046. Wheel Armature, " 
1073. Bichromate Battery, 
1076. Galvanometer, mes 
1088. Powder nin) BS 

Optics 

670. Convex Meroe es 2s 2.50 671. Concave Mirr ors, Pee. 9 uD. Th 704. Mounted Brigm.. cones 3.00 705. Achromatic Prism, Beeb ieee TOO W14. Prismatic. L eS rae ee: 59) 721 Set of Lenses; .. akc. EO 783. Reyolvine: Dise Appa atns, 6.00 I110. Decomposing Cell, 734; Set-of Discs, So ee ane 2.50 1114. Solenoid, aon ea se 
766. Model of’ the Hye,. Rit D.00)- me rae is Riv . SRig bade 4 3 ; 
6B py Mlustration of. the] Hy 56.00" a Contracting Helix,” ra neatla 1 

e rs coal | 1128 Thermo-Electric Plates, 7 LOO 
a oad y of, a ision, ha oe 1136. Helix with three Polés, --.. 350 ha ha 3h 1137. Helix and eine re Es oS Beg 1188. Terrestrial Helix,. er eee ipa (|) 1140. Lifting Oma! Moata's ae 3.00 1142. Electro ‘0-Magnet, ee oie a 

831. Fy a108 ids 3 > See 50) 834. ‘Elec tr ophorus, ees. Sa Vera aE 8 852. Holtz M: achine, oF aches. 250.00 856. Cat’s iat Haag pa OTE IH 0) 862, Insulated Conductor, 70,00 867. Hollow Sphere, fo ands: oer eng 872. Insulating Stool, Mes Stee ie 8 877. Electr ‘ometer, Socio 879. Gold-leaf Electrometer, _ pees ti 6 

1157. Rev olving Maenet, bh ley 1176. Double Helices, wii ay. eto de 1180. Handles and Wires, fo 2: Bae 

Recapitulation. 

LAWS OF MATTER, eRe Re) HYDROSTATICS, My et oe fede A Oana PNEUMATICS, . Ne eA Maer Ne ot [ko 

887. Tellurian, ; KP De, Re 32 bares 898. Electrical Bells, ee EN 69, 902. Bells and Stand, peli rages 1 Hear. |. bie egies ys Sal Te 
906. Plate, eke f A egethess reg vi) UnbvuLations, aria ae le amen 40.00 
907. Pith Balls, ae Mee 625 

> ACOUSTICS, 6, ees - 83.00 
908. Dancing Image Plates, - 1.50 SEES ih nce Ns BRO Be 2 49.95 910. Dancing Imaces, anh hy iit She Semen 911. Ether Spoon, ii Tang te Sa 112) 912. Gas-Pistoy os yar ees 

ELECTRICITY, See er ae ee res 

$750.00 

IN compiling the above Sets, which are given to assist in making a selection, we have endeavored to include the instr uments which best illustrate, and to cover as many; principles: as the ‘limits of the amount of each will permit; to avoid duplications. of experiments and to represent proportionately each depar tment; aid als thake ¢ each set of articles such as would be suitable for a portion of a velatiyely” larger set, by subsequent additions. It will, be obser ved: that neither the larger, nor many of the most valuable and import ‘ant, but comparatively expensive instruments, are included in’ either of: the Sets, but: only ‘those tiat are generally required. The purchaser can | substitute, other. sizes, or make such changes as may be desirable, 

E.'S. RITCHIE & SONS, 

1148. Model of Telegraph, 6 “Beat 
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ADVERTISEMENT. 

Terms, CASH. 
q 

| Orders can be made by simply giving the numbers, with : 

prices. 

Drafts at sight to our order, on New York or Philadel- 

phia, received at par. For small sums, post-office money- 

orders are convenient. 

The expense of boxing, packing, and delivery to railroad, 

FOUR MEDALS AWARDED | : & | will be added to the bill; it sberast amounts to two and | el 

a half per cent. 
3 { 

BY THE UNITED STATES CENTENNIAL COMMISSION, 1876, Great care will be used in packing; but unless we in- 

sure, our responsibility ends with the delivery in good order 

, to the public carrier. The risk of injury by CU freight 

lines is far less than by Express. 

beat Fe eg tae ene ete : We insure, when desired, and the amount exceeds $25, e 

against damage by transportation and fire; the premium will 

depend ‘on the distance, and ‘the nature of the instruments ; | 

on an average invoice and risk it will be two per cent. , 

4 | - Marine insurance will be effected, when desired, from under- 

age | | NZ | writers. | 4g 

¥ Purchasers are requested to give particular directions by : 

GPRESS Oki) | PRESS OF | aD pROSTON? what route and lines to forward. | | 

Our office is at No. 150 Tremont Street. Manufactory in | 

3 ne a Brookline, a short ride in steam-cars from Albany Railroad- | - 

of}c sage PINS a oo | | Station, or in horse-cars from Tremont Street. 

E. §. RITCHIE & SONS. 



PREFAOE. 

Tue Instruments enumerated in this Catalogue are almost 

_allof our own manufacture. We have added many instruments 

which have not appeared in former editions, although many of 

them we have made for years past. 

The quality of our apparatus, both in the materials used 

and in workmanship, will be kept up to the high standard we 

have adhered to for over twenty-five years. 

Our manufactory is the largest in the United States, and is 

furnished with every facility obtained by the best’ machinery ; 

there is, however, a class of apparatus (made chiefly by hand- 

labor) which can be produced in Europe at lower prices than 

we can make them of equal quality, and we have received from~ 

the first makers of London, Paris, and other cities agencies for 

their productions, which we will import to the order of Col- 

leges and Schools free of duty. We give for the articles of. 

this description the approximate cost. | 

Our Instruments are not for sale by dealers in books and 

apparatus ; we do not deem it advisable to add to our prices 

to enable us to give such dealers a large discount, which of 

course would be paid by the purchaser. 

It is our aim to make, as far as possible, all the new instru- 

ments which modern research requires; and we are prepared 

to make other instruments not included in this catalogue. 

Prices of articles left blank will be given on application. 

E. S. RITCHIE & SONS. 
EDWARD §S. RITCHIE. 

THOMAS P. RITCHIE. 

JOHN RITCHIE. 

ANDREW M. RITCHIE. 

aa 

E. S. RITCHIE & SONS’ 

eA AT OG. Use. 

a 

LAWS OF MATTER AND MECHANICS. 

Molecular Forces. 

= = 

= 

No, 1 

NUMBER PRICE 

{. Cohesion Plates, of glass, three inches in diameter, . $0.75 

9. Cohesion Hemispheres, of lead, two inches diameter, vi) 

3. Adhesion Disc, of glass, four inches diameter, with brass hook and 

silk cord, 1d 

4. Capillary Plates, of ane Aaa Petit aehes aii ober held ‘toe Fae 

by mahogany clamps, showing the hyperbolic curve, . : 1.50 

5. Capillary Plates, of plate aay with brass clamps and screws, and 

glass cistern, 3.00 

6. Capillary Tubes, a an of six ‘Hass “ities of differ snk saitines? ina 

|) Soe a Pa ; hk 4620 

7. Capillary Tubes, six nae sauna into a hire te ie upon a eGubIOR 1.25 

8. Capillary Tubes, a set of six of different esa mounted on a 

frame, with.water-pan, : 1.76 
9. Endosmeter or Osmose Avouateds a sacs bell over which to te 

a membrane, with glass tube and rubber cork, ; 1.50 

10. Endosmeter, mahogany base and pillar, with sdiaatible screw 
clamps; graduated glass tube, with bell and jar, veges 6.00 

Il. Cohesion Figures, a set of wire forms, with bars and supporting- 

rods, including the tetrahedron, cube, octahedron, prism, and cyl]- 

inder, for immersion in solution of soap or Plateau’s glycerine, 3.00 



9 | MECHANICS. 

Geometric Forms. 

No. 12. 

12. Geometrical Solids, set. of twelve, including three and six-sided 
prisms, cylinders, cone, pyramid, frustums of cone anid ‘pyramid, 
sphere, hemisphere, oblate and prolate s pheroids; neatly made in 
fine wood, in box, Fi TE ae rete he MrT Bir Rand tot 8 OO 

Models of Crystals, of thin glass, of two to three inches diameter, 
with threads representing the axes, each, 

13. 

1.25 
14. Models of Crystals, in wood, to order, dee pet epee Se a 
15. Models of Crystals, thirteen pieces, giving the primary forms, ac- 

cording to Dana, in large size, ay een Tei Meh ee ate A 
16. Models of Crystals, of solid glass, accurately ground and polished ; 

thirteen pieces, . 25.00 

Ta, HN 
HH REET 
WT CTT ea 

17. Cube Root Solids, set of eight pieces, illustrating the extraction of 
square and cube roots; of mahogany, inbox, ~~... . . . 1.95 

Dissected Cone, illustrating conic sections, viz., the circle, ellipse, 
parabola, and hyperbola; of fine wood and of leveesizes > AZ. 35-2850 

19. Dissected Cone, smaller size, neatly made of maple wood, . . . 2.00 

18. 

c . he 
Ge | 

Be a are a rer a et ee paca en nS 8 Ye 

MECHANICS. 3 

On Impact. 

imine Ltt 

No. 24. No, 23. 

91. Inertia Apparatus, mahogany stand, with spring and ball, . . . 1.00 

99, Inertia Apparatus, metal base and pillar, brass spring and ball, Senge 83 

93. Collision Balls, a set of five celluloid balls, one and a half inches in 

a diameter, suspended upon a metallic bar, which is fitted to attach 

to the pillar of the [Z/ustration of Pulleys, salve 4st asia 3.00 

94. Collision Balls, mahogany frame with five 14-inch celluloid balls, ee 

suspended by double silk cords, . . + - SA ee cen yeuiatee y e 

95. Collision Balls, mahogany frame with five 14-inch ivory halls sus- ee 

. pended by two silk cords; graduated arc, . . . sas ees 

96. Illustration of Momentum, two ball pendulums, one ot which 

: contains a spring hammer, the other is of half the weight ; two- 

additional balls, of one third and one fourth proportionate weight; 

the spring is to be held back by a thread, which in the Bt eta a 

is burned, an equal force is expended on each of the balls, whic Seas 

are thrown distances proportionate to their mass, . + + o thee 

{XIE 
Wii 

x thie 

No. 27. 

27. Reflection of Motion Apparatus, semicircular base with spring 
| pistol, ivory ball, and receiving-cup; showing that the angle of re- 

flection is equal to the angle of incidence, . . . - Ea tal 15.00 

28. Resultant Motion Table, mahogany table; two vertical rods are 

placed at one corner, upon which slide brass balls, which in falling an 

meee upon-a ball, 4 2 A was Wa cae 

29. Marble Plate and Ball, plate ten inches diameter, ivory ball, . . . 2.80 
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MECHANICS. 

Centre of Gravity. 

No. 30, 

30. Centre of Gravity, a set of illustrations, including triangular block, 
with holes drilled at the angles, from which lines are dr awn, rep- 
resenting the verticals thr ough the several points, and the common 
centre of gravity; square block, with centres and lines; two balls 
of unequal mass, with centre in the connecting rod; ioeded wheel, 
a disc of wood which has a mass of lead near one edge, with 
centres of magnitude and gravity, and stand; plumb line; lean- 
ing tower, with movable capital, — without the capital the centre 
falls ita the base; with the capital, it falls beyond, — both 
centres are drilled; horse and rider, with balance-ball and stand 5. 

-a handle and pin for balancing the pieces, 

30a. Centre of Gravity, aset of illustrations see tr bt fice boas 
loaded wheel, handle with pin, horse and rider with stand, 

31. Leaning Tower, separately, (see No. 30,) . . 2... ss. 

- Double Cone and Inclined Plane; the cone rolls up the inclined 
‘plane, the bars of which diverge so that the axis of the cone 
actually descends, 

. Horseand Rider, balanced be all act ee ae res 30), 
- Cone, of cherry wood, four inches diameter , polished, ee 

stable, instable, and indifferent equilibri ium, 
- Waltzers, two little figures attached to a lens, which eotakes upon 

an inclined wet plate of glass, . .. 9... 

MECHANICS. 

Gravitation, 

Illustration of the Pendulum, mahogany base and pillar, two 

pendulums of equal length, with balls of brass and boxwood, two 

other pendulums with brass balls of one fourth and one ninth of the 

proportional length, ~. . . .. . 

. Illustration of the Pendulum, four penduluins uate to Mak “40, 

supported upon a bar fitted to attach to the pillar of No. 91, 

. Torsion Pendulum, two brass balls attached to a bar, to the cent 

of which a brass wire is secured, and a clamp to attach to the 

pillar of No. 40 or No. 91, 

. Clock Escapement, mahogany base ie piliay, vendulita, wheel 

with dead-beat escapement, dial and pointer, . 

. Kater’s Pendulum, mahogany base and pillar, a br wales wih: agate 

planes for the support of the pendulum, which consists of a brass 

rod and ball, two knife-edged bars, and a weight adjustable with 

peerscrew motion, *...-. +. . 

45. Kater’s Pendulum, of more ciple Beh en ; 
46. Tate’s Pendulums. Upon two cross-formed frames, with ee Rate 

each four feet.long, are suspended two repelling bar-magnets, 

each held by four cords. When one is set in motion, it soon comes 

to rest by imparting force to the other, thus producing the alter- 

nate motion and rest of each fendi: eA ate ee 

1% ‘ AT. Cycloid Frame, mahogany base and pillar, vee aa are SUS- 

pended. two balls by silk cords. At whatever distances the balls 

are released, they will mect on the central line, 

. ‘48. Cycloid Pising with curves and balls’ similar to No. 47, “Atted to 

Sermon tothe pillar of No. 91, 0. «305 ee 
; 9 7 



GRAVITATION. GRAVITATION. 7 
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No. 50, 

\0. Brachystochrone, mahogany frame supporting three inclined ways, 
straight, circular, and cycloidal; over their upper ends is a holder 
for three balls, hick are let fall at the same instant by withdraw- 

‘ ing a slider; a movable box to receive the balls, which arrive by 
the cycloid tke first, and by the are, and straight line, together. 
A ball set free at any point on the cycloid will reach the bottom 

| in the same interval of time,. . . pee LAS 3s Swe eee 
A d1. Atwood’s Machine, Ritchie’s aoe edens turned mahogany 

pillar with base, levelling screws, graduated rod, and sliding plat- 
forms. The large pulley is supported upon steel pivots and deli- 
cately finished bearings; balanced weights of brass, and weights 
for impulse; seconds Seine At the instant of passing the 
perpendicular, a pin in the extension of the rod above the centre 
strikes a detent, releasing the drop-table without str iking the bell; 
but at each return of the pendulum to the centre of oscillation, 
the bell is struck, marking the seconds of time during the experi- 
ment with. the greatest precision, . . - 87.00 

52. Atwood’s Machine, Ritchie’s Improved abowiais Retien: aia 
metal base with levelling screws, polished mahog gany ssillags grad- 

a ll 
PG amare . 
re i 
ieee Se en ae oe jf poeae a eae if © pa 

. , / eae Sea 

ae 
. ae ea 

auf. 

- 

eae cree Ee \ } I 

VESSbssi SSE She Bees Bene ESE BE BRBSEBEES eisc1E} 

SSS) 

oa Qe S ee = = ° uated rod, and sliding platforms of brass; large pulley on steel im 2~ em pivots delicately finished and balanced; seconds pendulum, with — Tn ii, il 
automatic dr op-table which falls on the instant that the pendulum le aa Ue 
reaches the perpendicular without striking the bell, but marks the ~ 
subsequent seconds with precision; balance and impulse weights i 

of brass. The machine is finely finished, and every law can be 

illustrated as perfectly and easily as with the most elaborate the movable brackets are sustained, and a small step for the rod. 
| This arrangement is very convenient, and dispenses with the space 

ake 1 a eh required for the machine, . . - + + + °« 40.00 53. Atwood’s Machine, telat i No. 59, gubeaeniine a paisa beck : EAtwood’s Machine, similar to No. “BL, ith “ite Pen oosaenene 
walnut pillar,. . . . 50.00 

action, the circuit being made by a point upon the pendulum-rod 54. Atwood’s Machine, afd ' No, 52, swathiout fie villar, fitted with 
_ passing through a drop of mercury; additional price, . . .- » 12.00 

brackets for attachment to a permanent pillar, or the wall of the 56. Friction Rollers to either form of Atwood’s Machine, with ee “ 4 room; an adjustable graduated rod for the sliding platforms. The a i; Cover over the pulley; additional,.. . . - . s+ ees . 25.00 fixtures are simply two small brass plates for the wall by which : 



MECHANIQGS, 

Centrifugal Force 
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60. Whirling Ring ; an elastic by 
spool and cord; suppor 

ass ring, twelve inches in diameter, with ted on a heavy japanned iron base, and E brass rod, . ; Sl ey eter gc ee ge en 61. Whirling Machine, mahogany frame, steel spindle, with brass geared wheels; eight illustrations, consisting of a double elastic brass ring, globe, oblate and prolate spheroids, double cone, brass ring, ring of chain, and glass globe for LGR ss SOMERS Me Sie 11.00 

i le, polished mahogany table and frame, a seal eens 

ics E : with accurate screw fittings and japanne ee 

| . eae governor is attached in such manner bea of : 

alee aa the same velocity (or that of two o1 ‘ re 

.. Ey tess) can be obtained with certainty, and the laws 
times greater 

CG Fen] ; 

ing illustrations : — ; ae Aes following Ulustrations which is stretched a wire, upon which are — - ‘ame, upon : : Ist. A brass frame, 
i 
Two equal brass balls connected by a tube ie a 

S Two of unequal size connected by a rubber liana be’ differ: 2d fai of brass, with inclined glass tubes, for hquias a. 

== 
lar le : 

eae es eS a = ——————— oe a C : i " 

ecific eravity eget ; ter, upon a 
~ ent sp aoe brass rine, twelve inches. in diameter, up ; 8d. A double elastic brass — Phas lt 

Ut] ————— z Vanes —_——————— 
——S Ms i 
_S== Ne 

a 
i ; Chet ¢ >a cord and swivel  srcnisi table, with a ball which is secured by a cord anc 1. : 

E 

at 

et ter ete 
Ss 

=e No. 62. 

/ 
= — to its centre. font ifueal force. Upon a wire, 5th. Apparatus for determining ey Ne eae coe, a cord at- : | ; i eda heavy orass Valls Vier 

Jon ee ‘ass frame, is plac Pat, e stretched on a br ; - pulleys to a weight, which is tached to it passes under and over pulie) ouided by two brass 
placed in the line of the centre of motion, a cant or less 

c 

. ‘ q, is era 

pillars; the weight is in several sections, so that : | at’ pleasure’ at Pettit may be applied. peal ay be Pee ‘i a 
a a 

: 1e Cc arat different distances from the centre of motion, i | 
» he asad. Cs ieee force measured by the amount of weight ra ; 

62. Whirling Table, mahogany base, iron driving-pulley, steel spindle supported in a brass frame with screw fittings, for revolving. Ist. A brass frame with wire, upon which are placed — (4) Two brass balls connected by a tube; (6) Two of unequal mass, connected by a rubber cord. i ieok 2d. A glass open globe for liquids. 
3d. A double elastic brass ring, twelve inches in diameter, . . . 95.00 63. Whirling Table, base of. iron, handsomely japanned, giving great steadiness and firmness, with geared wheels and attachments, same as in No. 62, ° ° ° e ° e ° e ° ° e ° ° ° . ° . . ® 33.00 
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MECHANICS. 
11 
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No. 81. 
1.00 

‘Apparatus, 
a glass 

N 
f mahogany, .. - 

\ 

5 me me 

brass cap, shaft, and disc. 

ith fulcrum ot 1 

be sent, : 

8.00 
; Gyroscope, brass w 

| Bs 
Lever, V 

imple le 

4 mpound pe
rs 

Beer Balance
 anc 

€ ) 

teal sn OatOr illars and levers; 2 «i. hogany base, ae nahogany 

macniieal 
‘St elyard, brass pillar and mahog 

» Mounted 

e 
; 

wheel, accurately balanced With gimbal] 6.50 Ba cay Arte ge NR oO 

: < i ie: m eighteen inches long, 
' d hooks for pee lyard, brass beam eighteen 1 ee OU 

’ 

* 
an 

1 ee 
b] is 

ex e ° - .. 

7 

- 
lance 

anc 
a jillar 

. . 

: ; : 

a 
rass { ’ 

g-weight, pivot and stand <4 6 
@3 Lever, . d on metal stand and b a mounte 

x a . d Plane , 

; 8 . In 
5 Pe si | 3.00 ois COSMO egal ve pag cree. . Be alleys.o? eo mahogany base and mOvae:E ; = ce 6.00 

.. lined Plane and ( Pee ts, Ay. Meson Sa RN 

» accurately bal 
ancl ww a 2g Ms e ° 

. e . . ° ° ° 
, Gyroscope, with ba] me, Consists of No. dition of a heavy base pedestal and steel spind a stout bar, with a heavy iron ball balancing lar and globe. The apparatus beautifully ism of the earth’s axis, and (with 

attached to the 
ring’) the Precession of the Equinoxes, oe Seater aeb rs tease Ls 

73. Gyroscope, a heavy brass wheel eight inches in cliameter, stee] shaft 
and double gimbal rings, mounted upon a mahogany base and 

oes 

frame, with pillars ; finely finished, . . 

a 
1 in strone iron frame, metal sc : Satie Ha ot aia 

v4. Driving Pulley and Frame ; consists 

| 87. Screw, “a ee is ees in diameter, . + + his frame, . . 8.00 

diameter and frame for the support o 

q as = fipible-sckow of pyagey an SunoDe 

ats gimbal ring so that: its 
't 

88. Hunter’s few ; 

pulley, by which a rapid m 
, 

; 

anced, 
eight, mahogany 

- 12.00 

CT TTT i 
hh ance-fra, 

ro complete, with ad- 
le, on which revolves 
the &YToscope, a pil- 

illustrates the parallel- a small weight 

=|| = “) 

No. 89. 

3.00 e | teas og ane ess ares 86 Screw, mounted in mahogany ft , 
carefully cut, 
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No. 93. 

89. Wedge of mahogany, in two sections, separable, 90. Illustration of the W edge, mahogany frame, brass wedge with 
; rollers; the upper bar and roller ave balanced.  Ca¢ On page ll. . 15.00 
91. Illustration of Pulleys, base of iron handsomely japanned, pillar of mahogany, with screw and brass nut to hold the supports for 

1.590 

ie thirty-six . . . ished mahogany. frame, ’ 
5 ; Pulleys, polishec eed oe 
a a and thirty inches high; four systems of pulleys, i inches ‘ : 

. . . . . 8 

large EARNS) 5) 
5 

b | 
ss 

; including: 

| 

ilk cords, and balanced; inc : ated eee atl 

5 
the systems. The pulleys are of brass, strung with silk cord, and 

... Pulley, and cord; power and w aE a 1 to 2. 

| 
balanced, and include - 

a a d and Movable Pulleys ; powey and awe d shecialng as 1 to 4. 

al 
Ist. Feved Pulley ; Power and weight equal. 

Fized and Movable Pulleys ; power Pade hit as 1 to 2 

| | 
2d. Fixed and Movable Pulleys ; power and Weight as 1 to 2. 

os i... a Four Single Pulleys ; power and weigh ~ 

| 
dd. Double Fixed and Movable Pulleys; power and weight as 1 to 4, 

% i ag 8 
| eiaicla 

i 
4th. Wheel and Azle, with four diameters, and cords. 

) x ae and Azle, with four diameters, anc g | 

a 
oth. Capstan and Levers. 

. An Pecners aie Se eae SS finihty (da ves 

; 
: 

| 

6th. Capstan an , a5) y with three grooves, 

4 
With the single pulleys the System of Three Single Pulleys can be 

ss Be er aticy The upper block has a ape ae etine meeable 

| 
made, for which hooks are placed on the bar, and cords are fitted 

E ; = the diameters of which are eee i a 1, 8, and 5. Finely 

i 
and sent with the set ES eh Bote cate een Tae 16.00 

<i 
‘has three grooves, clameters as I, 

| 
: 

z= block pulley has 

i 
92. Illustration of Pulleys, polished mahogany base and pillar, with | a nea: of brass, with silk cords, 

i 
Supports for the Systems of Pulleys and VW 

a 

“heel and Axle. The 
straps; on the double ones 
all are balanced and strung 

, and pulley with two 

pulleys are of large size, with improved 

eT a ered 

the wheels are Separated by partitions ; 

oa _ with one sheave, and an endless chain 0 : i may be raised or 

with silk cords, and include : 
: 

of this arrangement is, that while the x rer left, and cannot be 

Ist. Fixed Pulley; power and weight equal. 
A! 7 lowered by the chain, it will remain whereve ; 

2d. Fixed and Movable Pulleys; power and weight as 1 to 2, 3d. Double Fixed and Movable Pulleys ; power and weight as 1 to 3. 4th. System of Four Single Pulleys. ‘Oth. Wheel and Axle, with four diameters, and cords, | . 
6th. Capstan and Levers. The apparatus is finely finished, . , , 35.00 

: A : Fc a fixed block : 
_ 95. Differential Pulleys; ed oe ad 4 lok emo able pulley, 
8 _ grooves, the diameters relatively as ethe uemabiantty 

en mon i tity two ounces, duplicates 9. S ig f brass, from one y- 96. Set of Weights, of brass, | 

ee ounces, 1 s ip thinker ounces, dupli- i ‘iron, j ne ) 
97. Set of Weights, of ‘iron, japanned, o | pe 

cate of one and four ounces, 

3 

Nore; “To avoid duplicates, no weights are included in Pulleys, Gears, or Levers. See Nos. 96 and 97. 
any of the Sets of 

| a8 es SIMPLE MACHINES. aa 

. 25,00 

6.25 
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|] 
Measurement. 

|| HN TN 
| 

! Tn rm 

bi ie aed See) oH CE M| | 
> Model of Vernier; graduated rod of half a meter in length, e | | 

oe xe 1 Ch hee et ees | 1, with s S VERNTONG Morals a tall aie Slay ; fine wood, with sliding ve ss aa been 

Model of Vernier; are of circle of one meter in diameter; era 
oe i 1 . . . . . . . uated are and vernier, . sete a ae fees | 

Cathetometer; heavy tripod base, brass pillar one meter O ! e , % ‘ é uate ‘ flies r e 

. sliding bar, with fine screw adjustment and telescope; for ve 
= : . . mae Z a ne re ; : z 

cal measurements of objects with great accuracy, , 

98. Illustration of Gears and Belts, consists of 
and pillars supporting a double metal bar, 
of the systems of wheels are held, allowing 
all desired distances and positions. 

Three metal frames with screw pivots, holding steel axles, upon. which the geared wheels or pulleys are arranged as desired. Six brass geared wheels, with 72, 48, 48, 36, 24, and 12 teeth, and three grooved pulleys of three, two, 
all of which have hubs with binding se 
in a great variety of combinations. 

A frame, with geared wheel of sey 
weight, and an endle 
pulley for power. i 

A heavy balance-wheel 
and a frame (not sh 

a mahogany base 
by which the frames 
them to be placed at 

and two inches diameter, 
rews, and can be arranged 

B ieee arats ‘ 5 
The Trustees of the AMERICAN MrtTrRIC BUREAU have established cobs ae 

DeposiTory of their apparatus, which we furnish at their lowest prices. 

will send on application their complete catalogue tree. enty-two teeth, and pulley for 
SS screw, which engages jn the gear, 

7 . . . iy a 1.50 itl 105. Metric Chart, on roller, in colors, varnished; paper, 1.00; cloth, with a | 
: . 7 1. s . 20 

107. Meter, rod of wood, with metal tips, graduated, with inches on side, @ ’ 3 
. ‘a 3 vate 7 h 

O i inves, i CW 1, 40 cents ; extra br oad, are : 5 rfold with hing es, in boxwooc ; 4 

» ar d r it, with crank and tre 108. Meter ; fi Uu ) : 
adle, 

own in cut), with pulley to be connected by Rd. go tae Natta “Cc 
joint, = Fs ° ° . . . - . el ate ° . Patan ; ti eter no , cimeter, centim ) 

open or cross-belt, with round belt 
109. School Meter, four faces, showing meter, de 60 

> ans ’ y LU ZU. 

ee 

r . . . : . . ie aes 

: 
illimeter PA Tea Sige a oe en ae 

All the frames have square shoulders to fit the space between the 
and mi ae ted atid graduated liter block: of polished:ma. 

plates of the upper bar, and brass screw nuts, . as oe - 40.00 
fetter Block. Reece sans weight one kilogram, separable 

: eee, : 
any, one clecl ’ a : A 

99. Parallelogram of Forces; a light, graduated frame, with hinged 
Poeony ten grams, one hundred grams, or in liter, deci- 

og F es 
¥ A 

. Aiea - 

. 2 oram 1 oa : Fal 
we 

Joints, illustrating the composition and. resolution of forces, with 
ae tC Ries 1 “Hiliter blocks, graduate lin millimeters ; 

pulleys to attach to the frame of No. 98 or to the blackboard, . 3,50 
liter, aed oe ee i be Shain ot water Kegon 

: : . ; ; ene 
‘ iece adjusted to specific 5 oF ced Se St 

100. Riehle’s Testing Machine, for testing band-iron, wire, and other 
each pie : J k, glass face, graduated for specific gravity, in 

. 
. . 

i stop-cock, 2 ace, 2 ee Sais 

materials, by tensile, transverse, and crushing power, with the 
Il. Liter Case, s s 1 = eh inownenea tet bed iy kr or eee ey 

: 
aes ] 

; WD: ished c oy ane ote et ae : 

proper tools for the various strains. The power is derived from 
tin, 1.75; ity : erie : of polished copper; eight pieces, . . 9.40 

| A ee 

0 cel ies 

‘ an ingenious ratchet, which can. be worked either way. The 
112. Double Liter : 

beam is graduated from one pound up, an d has a sliding’ poise, capacity 1000 Ibs. The machine js admirably fitted for the lec- 
i leciliter ; ‘kk ; ' ; seven pieces EL et, Sie ee 113. Dekaliter to deciliter; market form, of wood; en } ; 

bain, 4.33 | 
. 

+406 . 9 » S : . . ° = °: 
i 

"it. Brass Weights, kilogram to gram; 18 pieces, —. ye eee tl ) i ’ Balance, gram to two kilograms, . . . . 

ture-room, and demonstrates practically to the student the 
M1). Fairbanks 

strength of materials and also their behavior while under 
. ul Q 

Di *) > 
] clese 

‘a 

Beak : i : 

ith inches on one side, or kT re OF eae 

ription will be sent on application, . . . . 100.00 
‘si 
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117. Balance; base and painted iron column, brass beam, seven inches long, with pans and beware i uae ak sts SS ER Se AP 13.00 - lls. Balance; brass column, brass beam nine inches long, brass pans and chains; mounted on wooden box, with drawer, bs RS ee Olen ARE 119. Set of Weights, avoirdupois, in nests from one pound to half an ~ ounce, in brass, DORI Seat amis A nes Tere eas RS PNG gee git 2.50 120. Set of W eights, in mahogany box lined with velvet, of brass, lac- quered, one ounce to one quarter ¢rain troy, ME Ie nN 5 121. Set of Weights, similar to 120, four ounce-to one quarter grain i troy, ce AU ARR AMC S etn aims SCE EOD 6.50 122. Set of Weights, with box, 20 grams to 1 centigram, erry.) 123. Set of Weights, velvet-lined box, 20 grams to 1 cg. (Becker’s), ) - 8.10 

| Becker’s Balances. 

1324. Analytical Balance, for a charge up to one hundred grams in each pan, in French polished glass case. -Fyont sliding frame counterpoised, all bearings steel, sensible to one quarter milli- gram, with its full charge, with arrest for pans, | - 45.00 125. Analytical Balance, for a charge up to one hundred grams in each pan; in fine French polished glass case, front sliding frame counterpoised. All bearings agate planes, with new improved arrangements for arrest of pans and beam; sensible to one- twentieth milligram with its full charge. Provided with appa- ratus for specific gravity. Rider and weighing tubes. Beam - divided in one-half parts of milligrams. Pans two and three- eighths inches diameter, 
Snes 54g SOO 

Troemner’s Balances. 

126. Analytical Balance, in French polished mahogany case, with counterpoised sliding coors ; capacity two thousand grains, sen- sible to one-hundredth grain. Steel bearings, movable three- ai and-one-half-inch pans, ten-inch beam, furthdk GRET os - . 40.00 127. Analytical Balance, similar to No. 126, with attachments for rider ; and pan arrests. Beam graduated to one milligram, . . . . 50.00 128. Analytical Balance, in fine polished glass case. Beam divided in one-half milligrams, sensible to one-tenth milligram, capacity one hundred grams in each pan; beam ten inches; pans, two and three quarters inches. ‘ AJ] bearings agate, - 86.00 

Weights of Precision, 

In fine velvet-lined polished block with cover; the weights lacquered and. adjusted with greatest care and precision. The smaller weights in platinum | and aluminium. 

129. Set of Weichts, velvet-lined box, 1 gm. to 1 mg. (Becker’s), . . 3.00 130. Set of Weights, velvet-lined box, 60 gms. toleg.  « pbk 6S 0 131. Set of Weights, velvet-lined box, 100 gms. toles, « pre te i yy) | 182. Set of Weights, yelvet-lined box, 100 gms. tol mg. « Yr, LaehOO0 133. Set of Weights, in grains, of proportionate weight, at same prices. | 

ee) ye ™ , 

| | 

= EQUILIBRIUM. | petty 

HYDRODYNAMICS. | 

Equilibrium of Liquids. 

TTI 2 

No, 110. 

d by a tube 
‘bri Tubes; a set of four forms, connected by 300 Ne eee ee hace Screen 3015 | Te aera bof six forms, mahogany base, m | ‘libri bes; a set Pe ee s and screw 137. Equilibrium faabes: a set of six forms, with brass caps a 4.50 

. 2. 
5 ’ 

. 
* tr S 

. > 

138. Equilibrium s to a tube within the mahogany base, ate ae 

eae - a set of six forms with brass caps, 55 ili m = eae 
460: ee to a brass tube, mounted on ies phe ge OE y screv - liquids of different ¢ 8} Ze 3 

| en : for liquids o 
7.50 

a m Apparatus, 140. oe eee olass tubes with graduated scale, : 5.00 
a. eS ye aratus, mounted on metal support, 141. Equilibrium App | PS 

78 ts 

| AOU ss 
UL = 

| 

A 
No. 143, No. .142. 

for mercury, 
a 

frame, bent tube ? aratus, mahogany vith brass great ane with stop-badle elass funnel ae tubes wl tha rass ba - : ee Re s adiustable indicator for the water-level, | Briere caps, adjus + lass vase upon a brass stan > 

Same ation ot epene om and tumbler, and wooden ici 
5 -COCc ola, 

. x e 1; wwe lee oa fe vase nd mark the level by the slider on, se Ht 91 

hep * : 

de Me ote. ball and draw off the water down to Fs ta 150 

The weisht of the water will equal that of the ball, 

Se ere fe ee ee 
—-* 



144. Masson’s. Apparatus ; a glass jar with bras screwed the go] ass vessels of’ 
ap, its lower edge 
by a cord to 

stand, with adjustal 

cifferent forms ; 
IS ground to fit 

& balance 

plate grounc 
, 146. Upward and D 

ssure of Liquids, s 
at one end to hold 
pressure of the water 

cylindrica] cup, 
xactly fitting the cup, 

globe, whic] 
147. ‘Archim edes’ 

No. 148. 

- Balloon anda Car, 
Cartesian Dev 

eter, for liquids 1i 
eter, for liquids h Universal Hy eter, of large of the scale, adapted for al] hiqui 

HYDROSTa TICs. 

(EAT 

a glass cylinder, and he 
and cord, 

imilar to 

With hook 

ghteen inches high, 
jar, and rubber cover, 
ehter than water, 

1an water, 

size, witl 

| 6 | 5 
lai . PS ° os ° ° ° ° ° ° . . : : 59 Bra Ss Si phon, p < In, | 

. 4 os ae i illustrates intermittent springs, talus’ Cup, | 165. Tan 

S Cap, to Which are 
a cylinder extends 

a brass plate, 7 an Indicator, mounted on a dle index foy the water-level, ure of Liquids; 
to fit the cylinder, 
OwnWard Pre 

ylinder contracted 
1 is held down by 

Principle; a br 
a solid cylinder of brass e 

1 the zero in the middle 

19 EQUILIBRIUM. 

’ 1.00 inches high 
i 

Jar, with foot and lip, twelve a nee 1.28 
Yr 

. inches ont) 
‘ 

153. cee J aT with foot and Hes SHRED =F 7, Of japanned iron, 2.50) 
5 Beare it drometer for Specific Gravity, of 4.50 

. 

’ 

° 

icholson's tly 
brass “yi hare ae eA wi 

ina. Nicho's n’s Eiydrometer, of cinkd rteen inches long, with 56 Bycholro ity Balance, brass beam fou f scale-pans for 

2] Je 
- » _ t Vi 

; 
1y~ O Sc Shee ¥ 

Specific ee ee brass elevating-stand, a ee oye eae 
steel a se es weighing 

; one of the Vac Sie ton quarter of mek body in liquid; the balance is sensi 
12.50 

ling a bo 
| me cfai gms Rey Nair de 

pencines N 
28 

3.00 

. 
iNO, 289 z 

MY ¥ ° ° ae . 

agrain. See ‘ith lead ring, hook and cord, es 
iving-Bell, of glass, wit ith brass cap, hook and chain anc 3 

poDrvins- 
f glass, lead ring, with brass cap, 

9.29 
Diving-Bell, of glass, 

rubber tube. Cut on page 21. 

Liquids in Motion. 

x . ‘ . ° . . . . - . . . . . ; 
i lain . . . 

| . : 

Glass Siph on, p ) 

Yr p) ea} - 

5 f= ray 

— 

7 FSS = 
| 1G); RRR AU UN h 

/—_—/—_/— 

o oO }/f We 0 0.0 ae Pp CO OO TT : | 
SASS 

YY nr 

NN NY a an 
See TeaIIFSITGII 

2 
Ca Ps 

2== ee 
No. 166. 

‘aulic Press ; mahogany base with 
7 tion of the Hydr AULIC ) ‘ i s 1} t: upon 

Ritchie’s Illustra -ass pillars, with a weight ; - lidine platform supported by brass } bag, connected by a 
oe. i = placed a bellows-formed eee - ie pe pence pe cap and cork. tube to a globular bag fitted ae x its pressure of the column 

cor 6 ; 1 elevate it; 
; ver 

. ‘ with water, anc | pee ein eight; lowe ae oe es, water into the bellows, raising oe i op ‘i ill force the we ; 4 ater back i ’ 

will fo 1 the weicht will force the watel : eases the globe, anc a ; twelve inches square, t tic Bellows, of mahogany, uo Ranban *anaue focieee ee gees ther sides, lined with vulcanized nan ; ¢ -leath i sone anc nel, . ee : tubes with’ screw connections and funnel, two brass 
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No. 168. 

168. Hydraulic Press, strone frame of polished cherry-wood, brass 

cylinder four inches in diameter, force-pump of brass, three quar- 

ters of an inch in diameter, binds connecting-tube, stop-cock, 

and water-pan. ‘The power of the press is shown by the break- 
ing of bars, or can be estimated by a lever (with suitable ful- 
crum secured to a wall or pillar) and weight, . . 2... 

ust ae ITT ors 
if 

A i ii 

i ii le 
No, 169. 

169. Hydraulic Press, improved form, handsomely mounted on a strong 

iron frame, with brass pillars, cylinder, force-pump, and stop- 

cock; a movable attachment, to show the power of the press 

by breaking bars of cast iron and wood. A water-cistern is 

contained in the iron base, 

Nore. The use of lard oil or sperm oil instead of water is preferable. 

170. Oersted’s Apparatus for the compression of liquids; a strong 

evlinder of glass, with brass caps and screw, for compression, 

glass bulb and tithe, mounted on a scale and graduated. The 

instrument is very substantially made,’ °-.[s 0. soe od 

pe a a a 

HYDRAULICS. 21 

pi 
AS 

i 

171. Intermittent Fountain ; a glass vase supported on a elass tubular 

pillar, with side-jets and: water-cisterns, -. |. Wiis ws Cake AIO 

172. Archimedes’ Pump, cistern, and cylinder es as long, of 

japanned tin, with screw of block- BL ie ae =~ O200- 

173. Fountain Siphon, glass flask, brass cap, with anibe aid ieteca 

Deby Oe ERE AES i ile Gen te eae ek Cente Iie ena ir cee og anal) 

No. 173. 

174. Lifting-Pump; a strong glass cylinder, with brass mountings; the 
valves are placed so as to show their action clearly, . . . . 4.00) 

175. Force-Pump; glass cylinder and air-chamber, brass mountings, 
stop-cock, hose, and jet, ~.. .... petra Cae Sue heene es Ie) 

176. Force-Pump, similar to No. 175, with ease imal Roh rie -dedipa tt OE A 
177. Lifting and Force-Pumps, Nos. 174 and 176; mounted on ma- 

hogany table, with japanned water-cistern, complete, . . .  . 15.00 
178. Lifting and Force-Pumps, with Nos. 174 and 175, mounted ona 

| mahogany table with japanned water-cistern, complete, . . . 16.00 
179. Centrifugal Pump, metallic tripod, frame, with cisterns below and 

above the revolving tubes, motion given by brass geared wheels, 
height of appar atus twenty inches, . . ener tor vie «ce 0 

180. Hydraulic Ram; a reservoir, mounted upon thie ee ills, a spiral 
tube for the flow of water, and cistern; spring-valve and air-- | 
chamber, the tube from which ends in a jet above the reservoir, 18.00 

181. Hero's Rowietara; ; cisterns of tin, neatly japanned, tubes and jet 
of brass, heieht UP Rs Paes ned Cater sty tak = apis ek Ae 

+ 

ETO Se he ere ee 

So 
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PNEUMATICS. 

cg >? Tr? i) ' 

LT = 
ALINE ee TAA 1G 

oe TACT i LIU i D 

i | rare 
aw Tip 

= | | it 

OMERRSITIY 1, 

i 

| 

cy 
{ 

| 

No. 200. 

200. Air-Pump; mahogany hase, cylinder of brass, seven inches long 
by one and a quarter inches in diameter; brass plate, eight 

inches in diameter. The pump may be worked in a vertical or 

(CLINE: HOS.) Fe) Neer Ieee as Ge eee > oR a rear a aU 

No. 183. 

182. Hero’s Fountain, cisterns of copper, japanned, tubes and jet of 

brass, height Awe six inehes;. 224 . 10.00 4 

| 183. Hero’s Fountain, glass globes, cistern, base ‘Pabes aa caps ‘of bre ass, 25.00 as 

| 184. Spouting Fluids Apparatus, Ritchie’s improved form; cylinder aoe ys 

| of brass upona tripod-stand; large copper vase with screw cover, 

fitted as a Mariotte’s Vase, by which the water-level is effec- . 

tively constant, with gates arranged so that the flow may be — soe 

through orifices with thin sides, or through cylindrical or conical = 

| 

tubes, for Savart’s experiments. A rod connects the gates, so is Il 9 2a | 
that all or any of them may be opened and closed at the same c _.. . i 
moment, a horizontal tube, with vertical jets, showing the fric- — . ‘ae 

| : tion of the tube on the water flowing through it; a long cis- : a ee. | I 
tern to receive the flow. The apparatus is arranged for the e = ; e A | 
beautiful experiment of the total reflection of light in a liquid a 
vein. “The apparatus is very perfect and complete,. . . . . 65.00 4 

185. Water-Wheels; two large model wheels, representing the Breast, . g 
Overshot and Undershot water-wheels, made of heavy tin, and = ra WL 
neatly japanned, =... a. EP aa 9.00. > a | UT a ae a 

186. Turbine Water-Wheel, model of ae ass, Soiouinted upon a yee | 4 : far | a ie SS i iim iil 

, any support, with cisterns for water above and below, . . . . 25.00 | a | “EF . oe Ti" es 
: 4 | ait i 

| 
| 

187. Barker’s Mill; mahogany base and pillar, with water-cistern, glass 
tabes, antireyouu pe arian: foo sel ee ee og 680 + Nos. 201-204. 

t J ea : 



| 3 | : | AIR-PUMPS. st se 25 7 | PNEUMATICS, | | 

201. Air-Pump; polished mahogany base and pillar, brass cylinder, seven and a half inches long by two inches diameter ; brass plate eight | and a half inches diameter; the piston is packed’in a manne to | prevent leakage with slight friction, the valves are accessilile. is The cup around the piston should be partly filled with o1l to tf prevent leakage and to lubricate the DISLOR YN ar eet keane es 30.00 ; 202. Air-Pump, same as No. 201, substituting a polished black-walnut q __ base and pillar, gehen Cra Cush Mitre a Bina) BN ee - 33.00 203. Air-Pump, brass cylinder, seven and a half by two inches, plate eight and a half inches, polished walnut pillar, mounted on an iron base, neatly japanned, securing great steadiness, and form- | , ing a very serviceable and handsome instrument, . . . . . 32.00 ! 204. Air-Pump, brass cylinder, eight inches long by two and a half inches diameter, brass plate twelve inches in diameter, polished mahogany base ; finely finished yin epg hey Francarrl Ooh shy! Heh OO 

hy. 7 iil I] Z Ai if | | 

| - a | - . 
ee _ os 3 | : = -— | No. 209. 

iin 
QUIT MITID 
TITRA " 

} 906. Air-Pump, of same dimensions and materials as No. 2065, with the f 

q | substitution of solid black-walnut for the frame, : as 180.00 

907. Air-Pump, frame of solid mahogany, highly polished, thiyty-three 

by twenty inches, brass cylinder twelve inches long by four 

inches diameter, brass tubes and stop-cock, heavy brass plate 

i | fifteen inches diameter; the plate is elevated forty-five inches | 

| ) ' Raa eA oy Wee a 

plate of fifteen inches diameter, , 

5 aa Nia kee . 140.00 H & 

of elliptical form, highly pol- 

, q . _ from the floor, Hes: 

i te 208. Air-Pump, similar to No. 207, with 

Cie with black-walnut frame, 

i 209. Air-Pump, frame of solid mahogany, aS 
ished, brass cylinder twelve inches long by four inches in diam- | 

eter, brass plate twelve inches diameter. The plate is elevated 

forty-two inches from the floor. Very substantially made and 

My finely finished, - 150.00 | 
HANAHAN 
AHP 

| % - | Note. Either of the above pumps, Nos. 204 to 209, will be made with 

Ritchie's Patent Action, at the additional price of twenty dollars. 

210. Siphon Gauge, attached to either of the Air-Pumps Nos. 201-204. | Nos. 205—208. Bt —-_— = This gauge is capable of giving accurate measurements, eae | - : , | | : oe ein ither’ ir-Pumps Nos. 205-209 
205. Air-Pump, frame of solid mahogany, highly polished, thirty-one 211. Siphon Gauge, attached to a0 a Reine Roe : 7.00 

i . ° ° 
. | | ae \ ry Ey c fs F eR hd - Or . ILC : ’ ts i ; 

by nineteen inches, brass cylinder twelve inches long by four | 3 a : with stop-cock and a screw-p ug to : Fe on re inches di * bras pita = s 212. Manometer or Barometer Gauge attached to Nos. 2 ; 
mches diameter, brass tubes and stop-cock, heavy brass plate - | ; te. since! priate areata maGnOr 7 od ae : : 

AAT ‘ 5 5D 

twelve inches diameter; the plate is elevated forty-three inches a screw-plug to use in its p 5 5.00 
4 

pest cas ‘4 | mecammernded, 05/05 0 6-80 185.00 
~ 



PNEUMATICS." 

enlarged section ( Fig ae : 

NOs: 213. 

DESCRIPTION OF RITCHIE’S PATENT AIR-PUMP. 

The cylinder is made in the usual form. 
Fig. A is a section showing the v 
The lower valve is conical, held in place by a triangul a stem fitting the tube; it is raised by the valve-rod passing up through a stuffing-box in the piston; an - B) shows the manner in which the attachment js mace, Which allows a motion of the rod sidewise, so that any slight change of form of the packing of the piston, or stuffing of the rod, cannot prevent the valve from 

i 

shutting properly. The cone of the valve js ground to a perfect fit to its seat ; but the valve is also furnished with a dise of oiled silk, which projects just | its outer edve, and touches the flat surface of the v tends up, and is secured in a hole d 
motion vertically to open the valve. 
The piston is of thick | 

bearing, ground to fit 
series of channels giv 
of the rod, 

evond 
alve-seat; the valve-rod ex- 

villed in the upper plate, of depth to allow 
( 

orass, made in two parts; the upper piece has a conical a cone on the piston-rod, which forms the piston-valve; a e free passage for the air; the lower plate covers the end allowing motion to open the valve. 
In the thickness of the upper plate of the 

one end of which covers the valye-rod 
closed, is flush with the plate; but w 
cylinder. <A third val 

In action, 

cylinder is inserted a steel lever, 
; the other end, when the lower valve is 

hen the valve is raised, it projects into the ve is placed outside the cylinder, made of oiled silk. the first motion upward of the piston-rod closes the piston-valve ; the first motion of the piston opens the lower valve; as the piston ascends, the 

alves, &c., much exaggerated for distinctness. 

ig al 

2 ATR-=P. UMP. S. : 7 

~ ~ ULL Y yea 

7 we 

DUELS SPPLLLLL LLL. if 

7 Hi 
oe 

Z NS Z 

Pama 

Fig. A Fig. B. _ No. 215. oA. 
: Snir ¥ "ecelver ; - and air from the rece -. above it is forced out through the upper valve Fine eS es 

a ee into the cylinder. The Se ae alte The first down- 
on ae instant of arriving at the top, closes the low nee me Tiguan aegpcees and, a ion of the piston-rod opens the piston-valve, : ae a ve ward ee t vhich is then of normal pressure, disti aie cae Haan ne pIston, V u ait Tepes the recel . 5 
above : = pe none can pass the lower valve back into ete 

yuuNnaer . Dy aioe: , air thr Ns i. . f the piston there is a free passage for the < nged, and are the descent of the, ial. not likely to be deranged, The working parts are:very substantial, n ‘obtained: a true mercury: 
i OSB ; - ol] is obtained; < Torr vacuum 1s ; : ie t a Torricellian A phi hon ately ’ accessible. Almos ; ae e Aurora Tube, 

ee brought to within one fiftieth of an inch. oe eae cone, Droushe ith brilliantly stratified light. 
th a ctric discharge, is filled with brilliantly stre nd th y high degree of 

e electr a , bernard e ver 2 The rapidity of action, the ease of working, anc 1 all aruce it occupies, cca obtained by this pump, and the compar ative y ae saastalat approved 
=a a t avery valuable instrument. It has been in use : gAy render 1 seit Rati ee oie fev in many of the principal colleges in the country 

i i oany hie’s Rotary Air-Pump, with Patent Action, solid eae 
e roe & FS cate renal <cept the al- 

Sea frame, polished; all the metallic work 1s sis: ee Sees 

ee is fit i 3 in diameter, with a gue rheel; th ate is fifteen inches in ance-wheel; the pli oe | UR cnt el 

hamber inclosed in its pedestal; 1t 1s elevated forty ee ae aire 

ee th floor. Very substantially made and finely finish < 

erie ette ee ah, and a quarter 215. Condenser, brass cylinder eight inches long by one : 

sinches ih-diameber, se bs es ae Hehe 

7 916 Condenser, with reversible piston and valves conn Prt 

| a exhausting-pump), brass cylinder eight by one a sa 

Be a Bet at ee ‘ter inches, with brass linder eight by one and a quarter inches, 

ee erro 1 itti ‘and discharging gas, mahogany base <s for admitting ¢ ging ¢£ stop-cocks for ac 

6.50 

ow. 14500 
1 forsthemieeti Gr wee, fas vey and pillar, with flanges for | : ee 

218,.'T ae similal to No. 217, with screw-sockets for hose, mo a 

: ) : , 7 j 
e . . . ‘ . e . . 

on iron base neatly japanned, . . es 

= Sane 
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N Os, 220—222. Fa Gy Sar in art 
! 

H 

OS. 2238—295 

220. Swelled Recej 

| 

eceiver, two eallons. with o 
| 

921. ca ae gallons, with gro o 
i : 

999 raed ia a et four gallons ay ea 2-50 

ul sac 

Sedrick elle eceiver, six call 3.25 Nos, 240—245. Ross fot e37 

223. Open Rec . q we ga ons, ? ‘ 
Le) 

9. 

elver, with vrou Spisrtota ies targa, foie lca RAGS 

: plate of No. 999 mi Spat ges, to be closed with No. 256 or 240. Capped Receiver, with brass screw-cap, to receive the Skding Rod, 

224. Open Receiv ee é Sy eaLene 
& - closed with the S -Pl n ot ‘ 50 

er, four callons. w} by 2.50 
C., or closed W1 e Screw-Plug, one quart,. Doe deat de 

| 225. Open Receiver, six eal Eby ree flange, Pie gr or 941. Capped Receiver, two quarts,. - - s+ + + ss sotto 1.75 

| | ? ve - 5.00 242, Capped Receiver, one gallon,. - - + + toe et tots 9.25 

| 
Bs 943. Capped Receiver, six quarts, - - - + 5 sor ot tts 3.00 

| 

944. Capped Receiver, two gallons, - + + +s sf srt tts 3.00 

245. Capped Receiver, three gallons, . Gr ebge e he AO a ge Ee 

: 

Nore. The Capped Receiver is the most convenient and generally useful form. 

up 
250. Cylindrical Receiver; open top, with both flanges ground, to be 

Ti 
closed by the brass plate of the Upward-Pressure Apparatus, No. 

on ae 
ie) 909;-or by: Nos. 206.5 two Quarts; + fois welt!) aN ee at Tete 1.00 

| 
951. Cylindrical Receiver, one ea laris! 150 5 ere cone le case, es 1.50 

il) al. {WI 
952. Cylindrical Receiver, two gallons, . CSRS RE on ata, pee 

| f | MT 
953. Hand Glass or Bladder Glass, both flanges ground, . 1.00 

ee 
| [i 

pie fee 

i rn 
i fil li en \ 

| 
a ae 

i : 
en 

Vhs | 

| ' | i 

JUIN, 
i 

Nos, 226— sai Sia i eas 

fal 

NOS, 226—231. Nos. 232, 233, 
/ nf f 

226. Plain Recei ay | 
i | 

“ iver, one pint, with er 

MI\\{\)): 

9 : : round 
oS ee Receiver, one dilast ‘<6 = ao me SF Ra ne aelg, oe OeO mate \ il 

era lain Re i 
Sig itty S0ln ie lod 

. 

229. Plai S SELV ER, SO. quants, * « « | see No. 254. No. 257. No. 258. 

a i in Receiver, one gallon, with * * Py del ie sta feat 

934. Fives ee , two gallons, “ «€ va Pee Piracne hho 254. Glass Jar, for one-wallon Recetver,. 2°66 6s ie ea 15 

: ecelver, four gallon . i cts Mee nee ae 1) 955. Glass Jar, for two-gallon Receiver, . 1.00 

932. 
= oa S, ° - Pete # : ! - 

9 ; : 4) : ° ° . ° ° ° . . ° e e . 

Tubulated Receiver, two quarts, with o ere Hee ye EO 956. Brass Plate, four inches diameter with ground surface, for closing 

233. Tubulated Recei , With glass stopper 1.25 : od : aah 

234. "Tall Recej eceiyer, one gallon, “/ <« Ppety jie or ss 125 _ the Open Recevvers with screw for Skding Rod, &c., . 1.75 

| 995. Tall ne 18 inches high, 4 inches diameter Pomscin eee 257. Condensing Chamber, of heavy copper, six inches in diameter 3 

| 936 iki ere 22 inches high, 41; inches distor edt a wagner 2.25 yet with dome and side sockets, stop-cock, and interior tube, . 2b 

| 937 re hte for No. 234, ; : ies kplan mee Pe cc eae 258. Condensing Chamber, of glass, brass cap with opening two 

| pale cau for No. 235, . 1.50 snches in diameter, screw-cap and wrench; capable of resisting 

2.00 three pressures of atmosphere ; capacity, two quarts, . 

#5 | | 



30 . PNEUMATICS. eet yee . r PNEUMATICS. 31 
| 
| 

i 
q : | 

Rei nae | q > | 
; CLR ca i _ 

| No. 260. Nos, 261—263. No. 264. No. 266. | } 4 HN | 
| : ‘ . - a No. 275—276. NO? 277. No. 278. F No. 279. | 

260. Resistance Fan, to be placed edgewise, or crosswise, on the armless). — | “s 2 iy | 

PT DAG ane age et ctw ee i pt fea de es AU — 975. Freezing Apparatus, receiver six inches in diameter, pan for mel Hi 
261. Bursting Squares, for gen easton. or pressure; per eran arch ay ee -— water-cup and supporting-frame, . . 2.50 

H 262. Wire Guard, for Bursting Squares, . . ea ah bles Te ane Pept ede j 276. Freezing Apparatus, receiver eight ciches in Sarmetats pan fer 
, 263. Brass Cap and Valve, for Bursting Square OSs ee - + 00 . acid, water-cup and supporting-frame, . . . eg aes OAD 
| 264. Expansion Apparatus, bolt-head and jar, with quart receiver, . 1.50 > - 277. Bacchus Illustration, glass jars, with brass caps aad a tube, stone, SRD : 

| 260. Expansion Apparatus, bolt-head and jar, without receiver, . .  .75 > atl 578 Mercury Tunnel Tandan used with the Hand- Glass, Wel = ats i 

266. Bladder Cup, with stop-cock and stand,. . . . . 1... _+ 3,00 “he 279. Brass Plate and Wood Cylinder, showing the porosity of idee ar | 

i fitted to use with the Hand-Glass or Cylindrical Receiver, . . 1.80 | 
AW 

aN 

q ! a 
a \ 

| | 7 
: “ | \ Ni 

oe : | 1 i 
CLT NNN 4 ; lV ) | i 

No. 267. No. 274, { i Wil 
| , ’ Wee HW j : ; f “-_ 1 Ill Hi) | 

267. Magdeburg Hemispheres, of brass, three and one half inches -. i 
diameter, of extra thickness, and highly finished; with stand, . 6.50 q ! | | 

| 268. Magdeburg Hemispheres, of et similar to No. 267, five i 
| inches diameter,. . . . . 10.00 | 

| 269. Magdeburg Hamuspheres, of j iron, ised: faileeel fou :~ Mt si EE Hl 
inches in diameter, brass stop-cock; with stand,,. . . . . . 58.50 o. oe Susana 

270. Magdeburg Hemispheres, similar to No. 269, ee inches in di- . | No. 280. | ! 

: SOUAUeR Sere kid ns ep ee 280. Fountain in Vacuo, improved heavy glass bell, twenty imches | 271. Pump in Vacuo; Hepaieie of an hadpibe: or. tube with sacleat Aga hich: qith brass stop-cock, and jet and stand, 5.00 a || : ry ; . ° e e ° ° . afi 

Bee are ROR ALES 20 ly 2d BARS eS eee 231. Fountain in Vacuo, same as No. 280, thirty inches, . . . « 3 b.00 / 
2 Bae Y : il see as No. 202, Bina tie NIE) Pee tay ere Se eee Ne 1.50 _ 282. Treble Globe, or Liquid Transferrer, twelve inches high, with pies it 

272. Siphon in Vacuo; capped receiver, funnel, Baas and tube, capianddubes used under'a rectiver 3.50 H 
pe c Bee eth 8 Hy | elass cylindrical jar, vase and siphon, ae - 5.50 a 283. Bolt-Head, thirty inches long, with cap, stop- -cock, and tube, to use Hi 273. Water Hammer, a strong glass tube; with brass cap, sine Gel anal . 2. Sethe Ginee eee d arent eek meena 13) qi 

stand (for exhaustion), : bee Hee 40 | ii 
e - thirt. inches long, with brass plate fitted , use swith an 

274. Water Hammer, ‘lass tube aud bilb, fifteen phat joni wife es dae Bed ee Boca iL ae 250 

L 
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No. 287. 

237. Weight and Buoyancy of Air, four-inch brass globe, with stop- 
cock and hook; a very sensitive steel bala, nce, with brass support ™ 
and mahogany stand; a box of centigram weights, and coun- 

_ terpoise weight, and scale-pans, . . 9.00 
288. Weight and Buoyancy of Air, similar - ae 987, with glass _ 

HOURS ye 8.00 _ 
289. Balance and Globe fue peinniae air ; Saeed ae fouitiesn Hanes tt i long, with steel knife-edges, brass Sand pans fitted for specitfie bo lz gravity, six-inch polished brass globe, with stop-cock and hook, 16.75 a 290. Globe, of polished brass, six inches diameter, with stop-cock and Bon eoes ag ; i 

Delete Sh seg, Nao ae ee ei ||: ‘ | i 

| 
i 

a b Nu 296. Cryophorus in Vacuo. The tube is fastened into’a ground : Nt 

i _ brass plate, to rest upon an Open Recewver, . 4.50 

oat 297. Barometer Tube, a thick glass closed tube and mercury dia: 1.25 \h 
“dd A 297a. Barometer Tube and brass plate, fitted to use with the Tig \ 

gf \ ; Glass and Cup of No. 278, Resa ASS rt) | 

298. Barometer Apparatus, bell-glass thirty nee, high, screw cap 
cha Mi iN  \ and mercury cistern, 5.00 

it —— a 299. Barometer Apparatus, belleelass: ‘with bid ass cap ore sliding tod: a i! 

= Bier. , graduated tube with hook, and mercury-cistern. The tube se t ) 
ie | . a ee should be lowered into the mercury after the exhaustion is com- | i 

a “pleted, before admitting the air,. . . ; > D0 
| 1 ABD. Suines and Feather Tube; glass cube with tale caps, sted 

cs cock and stand; thirty inches high. The tube is fitted with 

a points for an Aurora Tube for electrical discharge, . . . seer O a) 

' 301. Guinea and Feather Tube, similar to No. 300, four feet iat, 8.00 H, 

302. Bell for Vacuum, with clock-work movement; the whole is sus- i 
i | pended by cords to a frame, eee, AN Ses Pn eo i 

| 303. Bell for Vacuum, with stand. The bell is suspended on silk cord ; | il 
No. 292 it is to be screwed into pump-plate (see Fig. No. 201), 2.50 | 

| 304. Wood Cylinder, and Weight for sinking when the air is removed il 

291. Upward Pressure Apparatus, tripod stand thirty inches h from the pores, pie Cadena dd ba) em iwlal wepreth ne |e Wig ang'! em i 

glass cylinder nine ee in rength by three ies he ie ee see aes eas stad aber, PAE Le) Bee re eee 1:00 | 
with strap for weight, TBO ecertver and Jar dered 8 PSP Mk Caae : : i] 

292. Upward Pressure Apparatus, tr pea sisad sith i ass fee nets : ag mnepe eh auc ee Bae I a i ueueder as exhausted i 
ae der nine by three inches, brass plate and strap for weight, - 10.00 307 i ee es ee ae oe oe 293. Upward Pressure Apparatus, glass bell with brass cap and India 2 " Vial on th 1 : bee aN fa a 1, 9. 

rubber bag, tripod stand and strap for weight, oes - 10.00 308. Square Vials, for use with condensed air in No. 258, per dozen, 220 

294. Iron Weight SiN Dean Pressure Apparatus, forty pounds, 5.00 - Apparatus for exploding gunpowder in vacuum, ~ 6:00 

$a re ee! 
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316. Mariotte’s Law Apparatus, an upright support of mahogany, forty- six inches high, neatly fin ished, to which is attached a bent glass 
tube, the shorter branch with a closed end, and tl 
furnished with a funnel; 
of the tubes, 

Mariotte’s Law Apparatus, similar to No. 316, with an 
scale to the long tube, 

318. Mariotte’s Law Apparatus, support similar to No. 316; the tubes 

1e longer one Se 

317. 
adjustable 

have brass caps which screw into a brass connecting tube, stop- 
cock, and cistern to receive mercury; an additional tube of 
thirty-three inches is attached by screw couplings, . .-- . 15.00 es, Uy 

. Mariotte’s Law Apparatus, similar to No. 318, with all the metal 
parts made of iron, 

320. Mariotte’s Law Apparatus, a tall mercury cistern of iron, on a 
pedestal neatly japanned, with closed graduated tube, . ‘ 821. Niariotte’s Law Apparatus, for pressures of less than one atmos- 
phere; a tall mercury cistern of iron, supported upon an iron 
tripod frame, with closed er aduated tube, 

3 a graduated scale is attached to each SS 

F 326. 

. 327. 

| No. 322. 

322. 
7 Blo. ‘ 

ee jet of water % | 394. Jet and Ball Apparatus, for supporting a ball on a je ; 
| CD aed 

325. 
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No, 323. No. 324. No. 325. 

Pipe Paradox, with ball, fitted to the rR 

ee Paradox, with mica disc, fitted to Condensing Chamber, 

consists of a funnel with wire guards, ball, water-pan a tube, 

stop-cock with interior and exterior jets, fitted to the Condensing 

Chamber Esa Pints Beeb «Goan ei a rian as 

Tunnel Stop-Cock, and Jet, for introducing liquids into an ex 
u ’ 

hausted receiver, ; : 

evolving Jet and stand, ; pect : 

nae Revolving Jets, which turn in opposite directions, 

| 
No. 331. 

TTT 

| , 832. No. 328. No. 329. ‘No. 330. No.3 

Vacuum Gauge, siphon form, in glass case, with te 

Pressure Gauge, siphon form, in glass cage and stand, 

. Sliding-Rod, with ball-handle and packing-screws, i ; 1s - ee 

Sliding-Rod, with ball-handle, packing-screw, and fh 

PINCETS, 4s Ts 

9. Air-Gun Barrel, fitted to the Condensing-Chamber, and balls, 

Gallows Connecter and Tip; exterior screws, 

Gallows Connecter and Tip, interior screws, | 

Pexterion crews). Re a ee a ow . Long Connecter, smal Ee ome 

Flexible Rubber Hose, four feet long, with brass screw-C pling 

ee “to connect the Air-Pump to apparatus for exhaustion, . - - 

35 

4.00 

4.00 

2.25 

3.25 

1.00 
1.75 

1.75 

50 

3.00 
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: pate Collars, for stop-cocks ; 
- UW, prepared to use with SA i ge bo Tastruments 25 cents, and 

. Stop-Cock, small screw, one and one half ‘fet ; 

. Iron Stop-Cocks, to use with mercury 
2. Coupler, lar ge interior screws, ; ‘ 

‘ Coupler, large exterior, small interior deaths 
- Coupler, large and soil interior screws, . 
- Coupler, large exterior screws, 
- Guard-Plug, for pump-plate, . 
Screw Plug, for closing brass caps, &eC., 

assorted, per hundred, 

1.50 

1.50 

3.00 

_ 360. 

361. 
362. 

363. 

364. 

360. 

366. 

367. 

368. i 
369.4 Bunsen’s Blast-J et, of French form, on stand, with a universal 

370. 

371. 

372. 
373. 

874. 
375. 
376. 

SOURCES OF- HEAT. 

HEAT. 

Sources of Heat, 

No, 363. 

Alcohol Lamp, of copper, with five.wicks, ‘ 

Spirit Lamp, of glass, with ground cap and large wick, 

Berzelius’ Lamp, of brass, with rack-motion, on a stand, and iron 

chimney, . : . 

Bunsen’s Burner, ate tube. on aad: eye 

Bunsen’s Burner, single tube, on stand, with adjustable sitet pis 

Bunsen’s Burner, with three tubes, onstand, . .... - R 

Bunsen’s Burner, with three tubes and cap, to pr oduce a cir cule 

flame of great heating power, ‘ 

Tripod, for Bunsen’s burner, to rest on the top of ‘thie Rube fo sup- 

port an evaporating-dish, &c., : 

Star Support and chimney, to rest on a Bunsen’ s DEAT, 

joint and stop-cock, 

Oxy-Hydrogen Jet, for deduetation. “arith nce elder Sal sip 

cocks, mounted on stand, oe ea nes ns 

Oxy-Hydrogen Jet, gnen to No. 370, with calories screw con- 

nections, without stop-cocks, . resin 

Aphlogistic Lamp, with platinum coil, . . tr 

Tyndal’s Apparatus, for boiling water by eid of taevion: a : 

der of copper, with an interior closed tube to reduce the volume 

of water, insulated by vulcanite ; fitted to attach to the Whirling 

Table, No. 68, : 

Fire Syringe, brass cylinder and een, ia Bee of tinder, 

Blowpipe, of brass, 

Blowpipe, of brass, with bal r 
6 



877. Ring 

378. Ring 

| 379. Bar 

spirit lamps, 

381. Pyrometer, mahogany fr 
The exp 

381a. Pyrometer 

of metals, 
353. Maximum Density of Water App with a copper reservoir for mix thermometers, 

and Ball, with handles ; 
diameter, BD fon NCE TO oy ek teins ei ee and Ball; brass bal] one and a quarter inches in diameter, mounted on mahogany base, to us 
and Gauge, with handles ; 

380. Pyrometer, mah 
levers and index, brass 

IS EROS eC «ete tana er ea OG aratus; consists of a glass jar, 
ture of ice and salt, with two which enter through the side of the jar, 8.00 

No. 377. 

brass ball one and a quarter inches 

1.75 

e with a Spirit-Lamp, 3.00 bar three inches lone, . 1.75 

ogany base; graduated quadrant, with compound and iron rods for expansion, and two 
wah, elle Soh) as LOD 

ame, brass and iron rods ansion is indicated by 
» mahogany frame, br 

the expansion of the rod 
hght is to be thrown upon the mirror and reflect 382. Compound Bar, of brass a1 

» two spirit lamps. 
an index revolving on a dial, . 

ass and iron rods, and spirit lamp ; gives motion to a mirror; a beam of 
ed upon the wall, 7.50: to show the unequal expansion 

5.00. 

and iron; 

384. 

385. 

386. 

387. 

lb and tube, ae. . meter, glass bu Pagers 
id or Che mater scale to —150° pais es iene: “75; ten Mc sieeaeecets ters; japanned tin case, eight inch 8 | . Thermometers ; 

HEAT. 

No, 383. 

: l reservoir, similar : . . ‘lass jar and reservoir, : ity of Water. A g : the bulb 1 apa te ae thermometers attached o : ae eee 
to No. ve ae the surface, while the bulb of the ie 
of one 1s 1 i = iar ° . . . . ° bottom of the jar, : ‘a rubber by 
eae tn to show the contraction of haa ie 

gree tee aad pillar, with short iron tube en ts Sti pet ay A tee 
ae tube, with spiral spring and index, ru 

. 

Pendulum, known as the gridiron esi Five 
Compensated | iron, with mahogany base and pi = ae 

Bh oseys 4 for ihe combustion of air in hydrogen. ae 

zee Resta a Bk inlet and outlet pipes for re 3h 
cylinder Mee he = sliding rod and platinum coil; me Je 

One eee ete in its atmosphere of hydrogen, can be lig 

Thermometers. 

- twelve inches, inches, 1.00; twelv 7 . . . ° : : oe 

ior quali ahrenheit’s scale ; 
brass case, superior quality, F: ters ; . Thermome 

] S ° e 

¢ 1 25; twelve inches, 
inches lone, 1.00; ten inches, 1.20; 1 1 Paths eight inc 

oD 
Cc ng, 

e 5 5 
9 

e dD 5 VCLVe inch 8; 
00 > ten: inches, 1.25 3 twelvy Cc 

: ’ 

C J 

C a OD? 
f a 4 5 } 

4 ° : . rraduated to 500°, 
ter: brass scale, with hinge, gradu heit 

OEE eee »: Fahrenheit, . Rela ter, eraduated on the tube; PF ivrade, . eS pelea ee luated on the tube; Centigrade, ee ee i comin for liquids, ten 1 at er closed in a glass tube, for scare is eter, encios i stand, with scale, 
: Se ten coi Thermometer, ou stand, tesea tl Rie aralas ah 
Neen ain tial Thermometer, mahogany stand, ie’ ifferen . Leshie’s Di 

both arms. See Fig. 424 
- > 

. . 
* ar 

aly a ona mahogany he immersion of the bulbs in oo Vitter ene of 
: * tne. 1 : 

as area cout 
ranged - u Ic. This instrument indicates t ith scale. stand, with 

6.50 

. 15.00 

12.00 

ff 

6.00 

I 
* 

* ° 0 

Meteorology: 
Self-Registering Thermometers, &c., see 

Note. For sell- 

o—.. tt oe. 

SS 
SSS 
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412. Conductometer of Ingenhaus, copper vessel for hot water, with 

handle and projecting rods of different materials, for coating 

with wax, i ee Oe SEE AOE oe Maral Pe Sate ai bh g 5.00 

413. Conductometer of Ingenhaus, similar to No. 412, of tin,. - + - 3.00 

414. Conductometer for Liquids, a glass vase, with an air-thermometer 

axicndinia’ dowiiwardgiccc es eget scars sop ers, sa ae, Neb oe et 120 \ 

415. Conductometer for Liquids, a glass vase with an air-thermometer 

onastand. A copper pan, for heated oil to dip into the liquid, 

rests by a frame upon the edge of the vase, - - + + + + > 

416. T-Bar, of copper and iron, with bismuth plates, for conductivity,  . 2.50. 

417. Convection of Liquids, a tall, thin, cylindrical glass, with hemi- 
405. Thermo-Multiplier, Melloni’s. Twenty pairs of antimony and bismuth bars, mounted j ae Des a tae in a brass case on a : 
tae oon with conical reflectors (see Electricity, No pis aioe: cata 3 spheric bottom, supported on a stand; the motions are shown 

ermo-Multiplier, similar to Di Ve i Aa eae Lae EL by paper rasping , 4.50 
; é No. 405, wit He x . y paper raspings, Raa eS, «7s Mg day ee ae eg Ea ELAN s 

407. Melloni’s Grand Thermo-Electric ne : ee Dewey ne 30,00 418. Principles of Ventilation, glass jar with tubular neck divided 

of the diathermal properties of mahi eh) ot the study by a sliding plate, and stand for candle. When the plate is 

sorbent power, polarization and reflect: T SIV e: and. ab- inserted, the candle burns brightly, in consequence of the circu- 

. anc rellection of heat, and also the lation down and up the tube | 2.50 
be! 

> <2 ° ° . ° ° ° 
e 

apparatus designed by Tyndall, Upon a mahogany base j 
ported a strong brass graduated bar, to which Pus ee : ea eae brass saddles secured by screw clamps a Geant dard; whi ; 

3 
aeetine ‘ a eee ae connected elevating-rods bearing oe upporting bodies to be tested, and instru- 

As the - iplier i co ee Salvanometer, sources of heat, mirrors, hia ree sy Sone in this catalogue, and as some Oper ae Ae be _ the collection of the purchaser, and aye purposes, we shall not take the space for 
i lon, but will, on application, cive price for ole or any of the appliances. te ae oe 

Radiation, Reflection, and Absorption. 

Conduction of Heat. 
: 

No. 420. No. 422. 

420. Parabolic Reflectors; a pair of highly-polished nickel-plated 

reflectors, ten inches in diameter, mounted in a case divided in 

408. Wire Gauz j ; | : Z€; piece four inches squa : ae 5 re, V ry 

spirit-lamp or Bunsen’s burner, : pi 7 kien toc tse with 
e e e o ° e . . e e 5 50 

409. Davy’s Safet poe y-Lamp, — miner’s lam ; 

i 

P ee T . 5 

. . 

“10. Conductometer, brass plate, with eR d Saas Seen manner to form a stand for each, with-an iron ball, and holder 

rods of copper, iron, tin, slate a | ie seas eres for phosphorus or matches, each on a stand : 8.00 

en ’ y ie C glass, with « ; : : ; ' Ss, Cac Ste ’ . ane ° : 

phorus; to he used over a spiritlamp, CURE ST phos | 491. Parabolic Refiectors, similar to No. 420, twelve inches diameter, 10.00 

al - 499. Parabolic Reflectors; a pair of highly-polished nickel-plated — 

reflectors, ten inches in diameter, mounted each on a metal base, | 

with ball, and holder for phosphorus, . - - + + + + + : 12.00 

493, Parabolic Reflectors, similar to No. 422, twelve inches diameter, 16.00 

411. Co ) i i esr rods 
mie cre brass ring and plate upon a tripod, bearing rod Copper, iron, tin, lead, slate and glass, with 6 Sine 
ee glass, cups for phos- 

7‘. 

e e ° . . ° . e e e 3.00 
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Tension of Vapor. 

| | a9 ae 3 iq i 42 
3 | 

Sy = 

5 

\ Wi I t ( : 
j aA | y 

i 
wt
 | 

| | | 
Nos. 424—428, 

424. Parabolic Reflectors, a pair of highly-polished nickel-plated re- 
flectors, twelve inches in diameter, mounted on brass pillars on _ heavy stands, with elevating and adjusting motions, with iron : ball and phosphorus cup, and adjustable holders for CAC. ee ates 25.00 q oe 425. Single Reflector, of either of the above forms, at one half the 
price of the pair, including the phosphorus cup and its holder. : 426. Leslie’s Radiating Cubes, a pair, three inches on a side, painted © 
in different colors. One of the cubes has an air-thermometer 
tube, 

. 
aie Wig to oes? ot aren: enna La as, ge ; 427. Leslie’s Cube, three inches on a side, having four faces of different 

fe. metals, polished, Pa eran 2.00 428. Elevating Stand for Leslie’s cube, Sete) ie Saves ek een | a 
—— 429. Radiator, a flat vessel of tin, twenty-four inches square; one side 

_ SSS Zz : is blackened; mounted on a stand. To be filled with boiling 
Sao water. A. spirit-lamp should be placed beneath, to keep the tem- 

No, 439. perature constant. To be used with the Thermo-Multiplier, . 7.00 

a U i r ar d : be, with the long arm open an 
K ic Force of Vapor; a U tube, 430. Apparatus to illustrate the relation of radiation and absorption of 497. Elastic 

1 ry, W1 lrops 
shorter arm closed. Partly fill with mercury, with a few drop 

j 1.25 
bodies ; consists of a differential thermometer, of which the two f ether in the Closed arm,./. 2.6 6 se eee Z - ens bulbs are replaced by two copper cylindrical reservoirs; their a ‘ f Vapor, tube No. 487, with a elass vase Ot Wi 
f } he : ; ! 438, Elastic Force of Vapor, 1.75 

interior faces are white and black; a larger intermediate cylin- ae der for hot water is supported on a pillar adjustable with scale, 
and has its faces, black opposite the white, and white opposite | the black. The whole is supported on frame ‘and heavy base, ‘= _ with graduated scale to the tube, . aoe Tet eg te ee dren enon 431. Cell for Iodine. For solution of iodine in bisulphide of carbon ; 
this solution has the property of cutting off totally all heat from 
a luminous source, while it permits obscure heat to pass freely, . 3.00 432. Specific Heat. Two balls of copper and tin, of equal weight, 
supported by tine -chatnsy) 2c Goh2 RO RAR ee Stee Ag ale DL 433. Specific Heat. Base and frame supporting five balls, of copper, | iron, tin, zinc, and lead, of half-pound weight, with glass 

| DB a DN IEE fod, at rae 2 aioe eran fy ee S AeU Ne rh | 434. Specific Heat, Tyndall’s Apparatus; a stand of metal to hold a 
plate of wax; and five balls of copper, tin, lead, iron, and Zinc, 
and a pan for moulding the WARE o-LeGecatn ie arian s coer eg ted SO a || . 4385. Boxwood Mould, for the regelation of ice by pressure, . . . 2.50 436. Capsule for showing the spheroidal state of water; made of pol- 
IDEM COPD GI erreur no eat oy ai eo ce Reh aap 

bath, . . . . “e ° . ° . . e .% : if of Tata 

439. Apparatus to illustrate the instantaneous te a ee 
de voit ax 3 liquids in a vacuum, and also the saturation anc — fe 

ca 7c » ar i alae i sion of vapor. Mahogany frame, cistern of iron ian 

four graduated glass tubes, i 4 eee a Care 
he ’s Apparatus, to show th tee 

ee eabne erie tk fy reury cistern, : int: m: ‘any frame, me ) below the freezing point; mahogany ) 

bent and straight tubes, and vase, one i ge 

441. Dalton’s Apparatus, for measuring the tensi a Walaa eae 
aa ior - eylindrical iron res 

between 0° and 100° centigrade; cyl hits aaseloued: ba- 
mercury, a glass cylinder thirty-six inches long, ke 

ak camer Se : z Hs Aes 

rometer tubes, thermometer with long tube and 2 oe 

. chee i i ; tubes rests ; arine the cylinders anc | furnace. The furnace bearing t y Hee coiaiey 

a base which has a pillar and adj ustable supy : es 

Soe | Y >on the - 
and also an adjustable support for the ne mometel Rites 

a rp scale. A diaphragm im ; tral line, and a graduated scale } g 

10.00 

retains the tubes in position. ; ee 

4492, Apparatus for non-saturated vapor. See Pneumatics, N 

are 
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No. 445, 

444. Gay Lussac’s Apparatus, to illustrate th 
mixtures of gases and vapors ; 
tubes, funnel, and globe, 
and graduated scale, . onlee 

445. Marcet’s Steam Globe, five and one 
hemisphere of brass, 
thermometer in brass 
graduated scale, 

e Laws of Dalton for 
mahogany frame. with glass 

with iron mountings and stop-cocks, 
Pea meee tina atenes hte NEO Oh) 
half inches diameter; upper 

the lower of iron, for holding mercury 3 a 
case, stop-cock and: safety-valve, tube, and 

- 380.00 

No. 446. 

446. Franklin’s Palm Glass, PERI ae gt ke See Re eh ila 447. Franklin’s Palm Glass, mounted on mahogany stand, ,-. , , 92.50 448. Pulse Glass, a Palm Gla s with a cylindrical bulb at one. end, cp anaee 4 448a, Cryophorus, Wiese ne YA ee egies £ aly! fen A heen 
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No. 449 | : ts Gea Weta 

449. Apparatus for Liquefying Gas; a strong glass Fae wie ea 

bearing a pressure of twelve atmospheres, wit ra fenton 

cap, secured by iron rods; an opening in the au pi : ae 

iron cistern for mercury, in which is inverted a tu 3 4 ips 

the gas for liquefying; a pump by which aise is oe eae 

the. cylinder, forcing the mercury up into the i: ie ie sing 

and liquefying the gas; mahogany base, pan for wa ak ae 

450. Cooke’s Apparatus for showing the identity of gps pe Le oteh 

a strong iron cistern for mercury, into which are sgl ee 

olass tubes, three to contain gases which liquefy a cohen 
nT the fourth, air for a manometer, graduated oe ; fe 

pheres, force-pump, with stop-cocks and shit ee abs 

mahogany base. The phenomena of the liquefy ing ne Se 

strikingly exhibited by this instrument. The pee eat 

by the pump causes the mercury to vise gradua. y si , : ae 

i each tube, until one of the gases begins to lique fe 8 ee 

remains constant (as shown by the mig nometer) “aul 2 b a 

has disappeared; the mercury then rises in the remaining S, 

until a second gas commences to tiquefy ;. and so on, 

NO 45525": 

| olipi i PAR aNd ttle) Pode ne T te . ipile ; brass ball, with handle anc " re 

i Si ihar Illustration of the low-pressure steam-engine; cop 

rot olobe boiler, brass cylinder, piston and rod, handle, and 

safety-valve, . . evan een 
458. Steam Balls, or candle bombs, for exploding by candles ; dozen, 

\ 

(HON 

- 40.00 

50.00 

2.00 

4.00 oe 
| 

' 
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No. 456. 

454. Hlero’s Engine; mahogany base, with two pilars, between which 

rotates a brass sphere, with two tubulures with jets in opposite 

directions, through which the steam escapes, to be used with a 

spirit-lamp or Bunsen’s burner, ; 

455. flero’s Engine, a brass globe with ovalune jet, . P 

456. Thilorier’s Apparatus for Liquefying and Solidifying Carbone 

, Acid Gas; the generator, A, is made of iron, and is supported 

by centre trunnions upon an iron frame, so that in use it can be 

readily - inverted ; 

which is furnished with steel vent-screw, and screw for attaching 

a connecting tube; within the generator_is placed a copper 

tube, E, to receive the sulphuric acid; the receiver, B, is also of 

iron, with a broad base, with cap and its connecting-screws; a 

cistern, H, of copper, to enclose the receiver with ice and salt; 

a long copper tube with connections; wrenches for the brass 

caps, connecting-screws and vent-screws, mallet, cylindrical 

brush; a connecter, L, is fitted to screw to the receiver, to which 

is attached a strong cloth bag to receive the solid carbonic acid; 

also a strong glass tube, P, with cap and vent-screw, to exhibit 

itin the liquid form. In the construction of this instrument 

every care will be used to render it perfectly safe; the iron used 

is that prepared by the United States Ordnance Depar tment for 

guns, and both the generator and receiver are strongly banded 

with pubes GOUT Ge. a eG 

Pa od 
i} 

into the top is screwed a heavy brass cap, | 

175.00 

458. Ritchie’s Improved Natterer’s 

x Gases. 

‘by means of a force-pump. The receiver is of bronze, and ca- 

GASES. LIQUEFYING 

This beautiful instrument is designed to compress gases 

pable of resisting a pressure of 200 atmospheres; the pump is of 

steel, with steel piston, and is connected to the driving-crank 

by an inverted working-beam; by this means the receiver is 

brought to a convenient height; the receiver.is surrounded by a 

copper vessel for ice and salt, and the pump is also enclosed in a 

cylinder through which ice-water flows; the frame is of iron; 

the driving-shaft has balance-wheels and cranks; a receiver of 

glass surrounded by a glass cylinder for chloride of calcium, for 

liquid nitrous oxide, and one for solidified carbonic acid. Every 

part of this instrument is most carefully constructed, 

459. Illustration of the Geyser; a tripod of iron which supports a pan 

of two and a half fect diameter, in the middle of which is 

Apparatus for Liquefying 

300.00 

screwed a brass tube of six feet in length; at the lower end, 

_and two feet above it, are iron buckets to contain charcoal for 

heating the tube, or arranged with rings for Bunsen’s burners 

for gas, ° ° ° e . e ° e ° . ° ° . ° . > e . ° 
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48 as METEOROLOGY. UNDULATIONS 49 

METEOROLOGY. 

461. Maximum Thermometer, Rutherford’s; Fahrenheit’s scale, with UNDULATIONS 

support; twelve inches long, accurately graduated,. . . . .00 | 
462. Maximum Thermometer, Sirtiae to No. 461, with ‘Geatigoade 

7 Ce | ae eae oa ee 5.00 € 

463, Minimum Ther Geese: aRakherona'e, with Pahventiit's ee 
twelve inches long, . 4.5 ers 00 In addition to the apparatus of our own facture, for whicl ded » Wi Gort cpa Ue aria eeeet eae pp wn manufacture, for which are appendec ANT 

Saha pees ay afer eo v 8; Fahrenheit’ SSC sale twelve ; prices in column, are added articles for which we cannot compete in prices with || / A 

‘ ef et io eee a LO Keenig, the celebrated maker of acousti t ts of Paris ea h 
465. WE nivadin EP heumonete : ay Kee é x ustic instruments of Paris; and for such we _ / 

r, similar to No. 464, Cates, 5.50 give ¢ Scatetoly the cost at which we can import them to order from Mr. | 

466. Standard Thermometer; cighteen inches long, on brass scale, 

graduated with very great accuracy; either scale, . . . .-. 5.00 

467. Barometer, on mahogany frame, with thermometer, . . kd, O00 

468. Standard Barometer; bronzed metal peinctieal case, raah . 

of glass, showing the ivory point with adjustment for the zero 

level, large mercury tube; the scale with vernier reads to one 

five-hundr edth of an inch; thermometer attached. This form is 

now generally used by the Government Departments, . . . . 35.00 

469. Aneroid Barometer, in brass mounting, 44 inches; incase, . . 10.00 
yf 

_ Keenig: for such articles the prices are placed inside the price-column, with let- 

_ ter K prefixed. We have made arrangements with Mr. Koenig by which we can ~ \ 

furnish his instruments at his prices, adding only the actual expenses of Importa- | HU 

tion. See Preface. | ! 
s 

ti 

476. Cord of Elastic Brass Wire, wound in a helix half an inch in i 

diameter, for illustrating progressive wave motions,. . + + - 9.50 } . Hi 

Cord of White Silk, braided soft and pliable, . . ride eeOO, , 

Elliptical Vase; for showing the interference of waves in an el- | 

lipse, and that waves propagated from one of the foci converge 

to the other eight inches in diameter, for mercury, . . 2.50 ae 

479. Circular Vase, with an assortmént of bodies of different forms pe 

- the production of a wave;.to prove that the wave becomes in 

all cases circular in its propagation, . . . « «+ - . 2.50 

480. Melde’s Apparatus, consists of a heavy stand and pillar, upon 

which is placed a Diapason or tuning-fork, twelve inches long, 

in manner to admit its being turned on its axis; a rod of three | 

feet in length extends from the pillar, furnished with a sliding | 

arm and tightening-key, to produce the desired tension in a 

‘cord attached to one arm of the diapason, and which is put into 

vibration by it. It gives successively ‘the subdivisions of the 

harmonics, if the half, the third, &c., of its length is in unison 

with the vibrations of the diapason when placed so that it causes 

_ the cord to vibrate transversely ; but if the diapason causes it to 

vibrate longitudinally, the cord must be tuned to an octave 

lower, to give the same subdivisions: an intermediate position 

of the diapason produces in the cord the co-existence of two vi- 

bratory movements in the proportion of 1 to2. When the accord 

of the fork and the cord is perfect, it vibrates in a plane; other- 

wise it executes elliptical movements, . . - . 18.00 

481, Melde’s Apparatus; a diapason three feet high, gnats on a 

heavy base, with astand to attach to a cord of twelve feet in 

: length, for showing the simple vibrations, . . : . 12.00 

482. Melde’s Grand Apparatus, for the vibratory ee one both 

simple and composite, in cords; it consists of five diapasons 

mounted on two supports ina manner to exhibit the co-existence 

of the fundamental sound with the harmonics, or of two har- 

monics, and also a multitude of vibratory forms, ck pn oe SOO 
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470. MOUs Oot ee os s ie bulb ther aes with scales ; i 

471. Hygrodeik, Lowe’s improved form; ane of two ese | 
wet and dry bulb, with Seales ney y very simple adjustments of isi 
a sliding-bar and knob, two pointer s are brought upon a scale to 
coincide with the thermometers. The index gives ata glance 
the relative humidity of the atmosphere, the dew-point, ae the 
tension of vapor, with a close approximation to accuracy, . . 15.00 

472. Rain-Gauge; copper cylinder, with funnel twelve inches td disae 
eter; glass tube with iatlustell scale, 



. Apparatus to represent the molecular movement of an aerial wave 

). Apparatus to represent the molecular ravemicnt of aerial waves 

. Apparatus to represent the vitleewiae Er ncnte of waves of 

. WwW Rrcncional Wave an tiie : ait shoes the theoretical curves 

488. 

489. 

490. Apparatus, showing the theoretical curves resulting from two sys- 

491. 

492. Snell’s Illustration of Sound-Waves, or waves of condensation 

493. Dr. Young’s Interference oe Waves as improved by: Prof, 

UNDULATIONS. 

produced by a simple shock, . . . hte oe Fare ae od Ob 
Apparatus to represent the molecular movement of aerial waves, 

produced by a continuous sound,. . . . Pyycka tia Sate deed 

confined in tubes, . . . bn ae, Pe E RODE 

ative fa caasiee, ppcueave Se fele dw T 

resultant from two systems of simple waves in the same: plane ; 
of two systems of waves perpendicular to each other; of a sys- - 
tem of plane waves with another circular or elliptical: ancl 
finally, of two systems of waves, circular or elliptical, K. 115.00 

W heatstone’s Wave Apparatus, similar to No. 487, but it does 
not show the curves resultant from a. the two systems of circular 
or elliptical waves, . . Fe op atl pis DRO 

W heatstone’s Wave Appar Erte! wih anaes only the theoretic 
curves resultant from two systems of waves in the same plane, 
or the figure resultant from two sounds combined, -- K. 20.50 

tems of waves, equal and perpendicular to each other (circular 
and elliptical polarization), . . . ... ote HK 20.25 

W heatstone’s Apparatus for the combination of two rectangular 
ELE PROV CUTCMIS asi. 287 ob jail Seieeu ben Ae eh eee 

it ee ee 
a Te TEA TE 

No. 492. : No. 493. 

and rarefaction. In this species of waves the particles simply 
oscillate back and forth in the line of the wave. Thirty white 
balls are arranged to form two and a half waves: ; each ball os- 
cillates one and a half inches. A black screen is placed behind 
the balls; the frame, of mahogany, is thirty inches in length. 
The instrument illustrates longitudinal vibrations in a most 
striking and beautiful manner, . / Be Gre 30. 

Snell. Fifty ebony keys arranged in a series, and kept in place 
by a bar in front, constitute the upper system of waves; the 
lower system is simply a dark board, which can be elevated by . 
a lever at the back of the frame; when this is raised, all the 
ebony keys rest on its edge, so that their tops give the resultant 
form of both systems combined. There are four boards with 
different systems, illustrating musical intervals, and discord, or 
ocean and surface waves; mahogany frame, rR Se ON ae Re eye Re 50) 11) 

UNDULATIONS. 
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494. Snell’s Improved Powell’s Wave Instrument, for showing the 

undulations of light in plane, elliptical, and circular polarization. 

The frame is of mahogany, twenty-four inches long: by thirty- 

six inches in height; twenty-four white balls are supported upon 

slender steel rods, to which motion is communicated by an equal 

number of eccentrics placed upon a shaft within the fr ame 5 the 

balls are arranged in two entire waves. By raising or depress- 

ing the sliding frame, which is sustained by springs, the balls 

0 may be made to move either in straight lines, ellipses, or circles, 65.0 

495. Snell’s Illustration of Water Waves; thirty keys, forming 

- two and a half waves, rise and fall by eccentrics placed on a 

shaft within the frame, showing the form and motion of the 

undulations of water. As the keys perform their perpendicular 

oscillations in regular succession, they produce a steady onward 

movement of the waves, and thus the fact, of which the pupil 

finds it difficult to conceive, that the water itself only rises and 

falls, while the. waves move horizontally, is made visible and 

rendered intelligible, . .. . . 25.00 
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UNDULATIONS. 
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No. 496. 

DESCRIPTION OF LYMAN’S WAVE APPARATUS. 

This instrument exhibits not only the surface contour, but also the motions 
taking place in the whole mass of a liquid. 

In front of a plane surface are two series of revolving cranks, the length of | 
the lower ones being half that of the upper. Two elastic wires connect the 
crank-pins of each series; upright wires also connect cach pair of cranks, and 
pass down through a plate into the base. The cr anks all revolve synchronously ; 
they thus keep their relative position, and come to fae particular position suc- 
cessively, each in its turn. 

The circles represent the orbits of as many liquid ee The transverse 
wires represent continuous lines of particles, which at rest would be horizontal, 
and thus coincide with the lines drawn on the background, the upper being the 
surface-line, the lower aline of particles one ninth of a wavye’s length below. 
The upright wires represent lines of particles which at rest would be vertical. 
‘Every point in these moving lines describes its own distinct orbit. 

- between the wires show the varying distortions of 
rectangular. 

The spaces 

sections of water Suey. 

The circumference of the lar ger circle equals a wave’s length ; 
height of a revolving pieces keeping time with the wave. 
rolled under an | 

; its radius, the 

If this circle be 
10rizontal line, a point half the wave’s height distant from its centre will trace the wave profile; the rolling circle for all profiles down to still water is the same. The Sharper curvature of the crests than of the troughs, and its cause, are both made obvious. The wire pendulum represents the re-_ sultant of the weight and centrifugal force of a particle, and is normal to the wave-surface. 

Since the motions are the same essentially as in nature, the various geometrical and dynamical points of the theory of waves are strikingly exhibited. A full description, with statement of the facts and principles illustrated, will be sent 
with each instrument. It can also be had on application. 

This instrument has been patented, and the exclusive right to its manufacture 
assigned to E. S. Ritchie & Sons. A special medal was awarded by the judges 
of the Centennial Exhibition for this apparatus. 

496. Lyman’s Wave Apparatus, frame of mahoo: gany, twenty -Six inches 
long, with nine pairs of cranks, 

37.50 

O17. 

O18. 

514, 

B15. 

516. 

519. 

PRODUC CrION OF SOUND. 

ACOUSTICS. 
patron 

- Production of Sound. 

Bight Pieces of Wood, sounding the POM yy ie 16 0 ag 

_ Four Pieces of Wood, 

Whistling Tube, of Caigniar d de Latour, 

} Steam Whistle, model of locomotive whistle, . 

giving the perfect chord, 

Mouthpiece of the cornet, 

. Mouthpiece of the trumpet, 

Mouthpiece of the clarionet, 
a 

Moulinet Siren, of Cismard de eee 3a a revolving fan in 
a ae 

cylindrical tube, 

i: et, with prismatic tube, 

Pera an a) Apparatus; a brass Ane with roa and pall ana ea 

of lead. Heat the rocker and lay it upon the block; set it a 

motion, and it will vibrate so rapidly as to produce a musica 

tone, 

Musical J et, ala sate iS fies bce: aes to be aaha
d 5 ‘de 

Hydr ogen Generator, 

Rose Jet; for hydrogen or cashunetted eines to use eh a 

e@an-pipe tone large tube, producing a powerful or pip ; 

Wertheim’s Apparatus, for the production of sound by elects icity. 

A bar of iron is ened at its middle point on a cee a 

and pedestal. To be used with the helix of the Iafting Coil anc 

Ag a ae Pe ; 

Sand eee for the pr ea neane of seen nie a jet of ee i 

large glass tube fitted for suspension, with brass cap and variab 

jets. As water flows from the tubes, different harmonic tones 

of great purity are produced, each gradually swelling and dying 

away. The flow should be received two feet below, ee “f 

board placed in a tub, and inclined so as to pe event any disturb- 

ing sound, 2 ; 

Violoncello Bow, for tere inten: ec, ye 

Contra-Bass Bow, for vibrating plates, &e., . 

Bell in Vacuum (see Pneumatics, No. 303), : z ‘ 

Electric Interrupter, in which the spring is paplanéd ee x 

it2 

Paneer rare e with. two eabcte a three ee lee 

uti, uts, arranged in manner that either can be used fo 

K. 47.50 interrupter, 

NOTE. See reference to Keenig’s Apparatus, page 49. 
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1.50 

1.00 

1.25 

5.80 

1.00 
1.00 

1.25 

5.00 
5.00 

3.00 

1.25 

3.75 

9.50 

. 12.00 
2.00 

2.50 
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520. 

521. 

526. 

527. 

528. 

AaCOUS TEC 5, 

Intensity, Reinforcement, and Reflection. 

Nos. 520, 521. 

Savart’s Bell and Resonator, for the reinforcement and direc- 
tion of sound. A heavy bell, nine inches in diameter, mounted « 
upon a heavy stand and pillar, for vibrating with a bow; a’ tube 
of polished hard wood, five inches in diameter, tuned to the 
same note as the bell, mounted also on a stand and pillar, . . 15.00 

Savart’s Bell and Resonator; polished bell nine inches in diam- 
eter, mounted on a heavy pedestal and mahogany pillar; a 
resonant tube of bronze, closed by a movable piston, to admit 
of tuning to accord with the bell (and to show that if not in ac- 
cord its effect is lost) ; the tube is mounted in similar manner to 
the Dellsy | ek ty “dy : . 20.00 

- Resonant Tube, open at both ends, with a sliding draw-tube for 
tuning to note of the bell of No. 521; fitted to the pedestal, . . 5.00 

. Glass Tube, for resonance (Tyndall), to use with the Diapason, . 2.00 
. Pair of Parabolic Reflectors (see Heat, No. BOA Ya Sain a ee DOOD 
Lens. A brass ring eighteen inches in diameter, mounted on a ma- 

hogany base, with two membranes of thin vulcanized rubber, | 
and stop-cock for admission of carbonic acid gas, . . . . . 15.00 

Stethoscope; two discs of sheet-rubber attached to the edge of a 
metal hemisphere, with stop-cock for inflation between the 
discs, rubber tube, and ivory tube to place inthe ear, . . . . 7.50 

Spéeakins-Trumpet, oo Se oe ee een a 8B 

Number of Vibrations. 

° 

Siren of Caigniard de Latour; an apparatus for ‘determining 
_ the number of vibrations per second for any note of music; 

consists of a wheel on a vertical shaft, which revolves over the 
head of a cylinder, both pierced with diagonal holes. A con- 
tinuous current of air causes a rapid revolution and opens and 
closes the holes, producing a vibration in the air, and a musical 
tone, which rises as the rapidity increases. The instrument is 
furnished with dials and hands, by which the number of vibra- 
tions are determined. The instrument is of brass and finely 
finished, . . MERI Kak Sexe Fee eee ee aL 

ACOUSTICS. . oe 55 

530. Savart’s Wheel; a heavy brass ratchet-wheel, supported on an ee 
530. : J ; G: a 

frame and pedestal, to be revolved by a cord wound ay es 

By holding a card against the teeth, when in rapid mo- 
. com) S axis. 

Ein rap, | 

a shrill tone will be produced, gradually falling in pitch as 

ie i ees we 
is lessenec a ee ake peer ome ee | 

O31 acbis Jes - peta consists of two cylindrical pees 

- with revolving wheels upon the same shaft. Several circles of 

holes, with done to each, are made in each wheel, by aa 

or more notes can be sounded together, - + + + = ae 

532. Grand Siren of Seebeck; an elaborate and very perfect me a - 

See Ganot’s and other treatises on Physics, . ae. S é 

6.00 

Musical Intervals. 

533 Diapason or tuning-fork, of polished steel, mounted upon a eae 

j case and tuned to C3 (ws) =512 simple, or 956 double, vibra- 

1 . ee 
tions per second; the case 1s tuned to the same note 

ati nay be produced by a bow, aa Viteee ee eaAe a) fe 

Peer : imilar to No. 533, except that the dia- 
534. Diapason and resonant case, similar to NO. : 

pason is made of bell-metal; polished, als ‘a Je: djown tte 

535. Diapason, (v3) = 9512 vibrations; of steel, with handle, : fe 
e ° ; Lb 3 

: 3 a 

? 536. Diapason, official, of steel, on resonant. case, sounding (a3 
536. son, 3 } | 

vibrations, 

7.00 

6.50 
6.50 
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resonant case tuned to same note 

538. Grand Diapason, similar to No. 587, of bell rietat 
039. Four Diapasons, of steel, sounding the perfect cd C3, E G 

C4, on separate resonant cases, . . . . .. Ste 
540. Four Diapasons, similar to No. 539, with bell-metal Yoike: e ° . 

on mounted on separate resonant cases, aaa hae 
ae Pe eens similar to N o 541, with bell-metal forks, 

ant Case, Cs, with cup for mercury and glass tumbler, to use 
a pate : wee pea Longe oe of vibrations through a liquid, 

pasons for vocal sounds, to be held before the lips while 
the cavity of the mouth remains in the position for sounding 

oe as aan vowel in a low tone; with resonators, aries 
lapasons, mr, sols, Tth harmonic of ute, and wuts, mounted 

on resonant cases,. ... . 

Analysis and Synthesis of Sound. 

545. Resonators of Helmholtz, series of ten an of C2; namel 
| Cx, C3, Gs, Cs, Es, Ga, Ba, Cs, Ds, E5, 2. - . K. 25 50 

546. Helmholtz’s Apparatus for the artificial composition of different 
timbres, composed of diapasons fixed vertically between the 
poles of electro-magnets, traversed by an intermittent cur- 
rent produced by a diapason interrupter of 128 double vibra- 

CLONE iulceef kas Ladaile a! 9, oe meat Wed oa) oye V5 8 Caget Perrier TRY EOOIOU 

Nodes, Loops, and Beats. 

No. 547. 

547. Nodes of a Bell. A large glass bell for vibrating with a bow; a 
heavy metal stand and frame for supporting eight balls of ane 
so that they may touch the outside edge of the bell. Those that 
touch the bell at the nodes remain unmoved, while those at the 
loops or ventres are violently repelled, . . . ... . . 

o48. Nodes of a Bell. A bell similar to No. 547, with a stand su ce 
a single ball, to be placed at the nodes or loops, = e 

049. Two Diapasons, uty, mounted on resonant cases a Gcsonied 6 
give precisely four beats per second, . 

637. Grand Diapason, of steel, wt2— 256 simple vibrations ; mounted on © 

20.00 

18.00 

26.00 
25.00 

541. Kight Diapasons, of steel, giving the diatonic scale, Cz to Cy; - 

5d.00 
52.00 

2.75 

30.00 

25.00 

ieee 

ACOUSTICS. 

Vibrations of Air. 

ANN 
a\ 

it 

4 

AN 

No. 566. 

565. Wind-Chest (see cut, No. 641), of mahogany; two holes for pipes, 

with sliding stops and rubber hose for the breath, or to attach 

tor beblOWe aint sen tte eke eee cree cee cine We a Re aT 

566. Organ Bellows, twenty-eight inches in length by fourteen in width, 

with improved bellows, insuring equal pressure; wind-chest, — 

and holes for eight pipes, aS rhc het so eeetohna Lele eile hes 50.00 

567. Grand Soufflerie of Kenig, 90 centimetres in length by 40 in: 

: width; constructed on the system of Cavallié Coll, which gives a 

perfectly equal flow, and can sustain a very high pressure 5 with 

regulator, | wind-chest, and organ-keys; fitted to receive alle < 

; species of tubes, CO oles Aa Rehan Sopra ee . 120.00 

568. Organ Pipe; embouchure of brass three inches in diameter, with 

two movable elass tubes sixteen and thirty inches long. In 

these tubes a membrane can be introduced to show the nodes, 8.00 

569. Organ, Pipe, with one side of glass; a membrane to introduce 

which resounds in all the length except at the node, . - + - 4.50 

570. Long Pipe, of which one side is very thin; sand sprinkled over 

this surface is thrown off by the vibrating column of air, show- 

ing the position of the nodes and loops, - - + + + + + 5° 3.00 

571. Pipe with Slider, which closes the tube at the node without chang- 

ing the note, Lael Sky Peati eee ea OM, talc Seana RAVING WR the ee 3.00 

572. Pipe with Valve placed at the loop, which can be open or closed 

without Chanve of tone, sien 2p okt ers ih stateght at ress 3.00 

573. Pipe, with a slider at the loop, having holes of different diameters, — 

sounding different notes, .. +94 + + * s+ + 3.00 

574. Pipe, with sliding piston, sounding two octaves, the tones and semi-— 

tones marked on the piston, . SWE BIE Ae) omen ke fend talons 4.50 

575. Three Pipes, of same dimensions, with lumiere of different widths, 

the narrowest giving the lowest tone,. - - + +; he', 5.50 

576. Pipe, with four plates, each one pierced with a hole, serving for 

mouthpieces of different widths, . - - + + +r + + 4.00 

577. Pipe, of the same size as another of the set, lined with cloth, . 2.50 

578. Pipe; embouchure, with three tubes of brass, wood, and paper, of 

~ game length and interior QMICTOIMNE pe es es aS eg 60 

579. Three Pipes, of same size, of wood of different thickness, 6.00 
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o8 ACOUSTICS. 

581. Two Prismatic Pipes, of same dimension 3 ; One enlarges from 
the mouth, the other decreases, . Soh Rte Sa ertat Sata alee eae <0 582. Three Pipes, rectangular, one a cube, giving \the same note, . . 7.00 083. Four Pipes; “open, giving the perfect chord, wty to uti, 7.00 084. Eight Pipes; open, civing the gamut from wuts te uwts, . 2... 13.00 585. Four Pipes; open, of metal, giving the perfect Wor ~ 4 28.00 086. Four Pipes; closed, of metal, giving the perfect chord, . . .- . 3.00 O87. Eight Pipes, of metal, giving the gamut wt; to eta, 

5&3. Thirteen Pipes, of metal. | 
OA Sian Tex IES ay san Goes Sate OT ae 

589. Reed Pipe. The vibrating reed is placed in a glass chamber with a 
sliding rest, varying the vibrating length of the reed, and 
changing the note, conical metal pipe, Re hag NSS Ee oak GID) 590. Four Organ Reed Pipes, giving the perfect chord, 

o9l. Vox-Humana Pipe. A reed pipe of peculiar form, to as 
592 Model Organ Pipes. A set of six pipes of the same note, wt, 

illustrating the Open- Diapason, Flute-Harmonica, Viola de 
Gamba, Trumpet, Oboe, and Pee Organ Stops, 

One octave, including semitones, from 

- 

Vibrations of Strings. 

SSS ee ee A 

ET TOOT A 
No. 593, 

roi, 
093. Ritchie’s Improved Sonometer. The case is made of mahog 

forty inches in length, with a wide sounding-board of spi 
fitted for two wires; two scales divided to the diatonic scale, 
with letters and ‘syllables for the intervals of the tones and- 
semi-tones, the ratio of the length of cord, and the number of 
vibrations; a scale of sixty equal parts, with the numbers re- 
quired for the divisions into two, three or four, and also marked 
for eight divisions; a balanced lever of brass, graduated, and 
two weights, 1 to 4; two tension-keys and wrench; movable 
bridges for one or both the wires; a:box with set of wires. The 
wires may be fastened to Stationary pins, or attached to the lever, 
the position of which is such that the actual tension upon the 
wire is much more easily and accurately determined than by the 
use of pulleys and weights. This arrangement of the sonome-. 
ter facilitates the study and illustration of the laws of the vibra- 
tion of strings; namely, the Law of the Lengths, the Law of 
the Tensions, the Law of the Diameters, and the Law of the 
Densities ; and also on the production of Overtones and Har- 
monics, and the showing of sympathetic vibrations and interfer- 
ences or beats, wn, aaj Tad le eT Pay dan acer ay 

593a. Sonometer, similar to No. 593, black-walnut case, balanced lever 
of japanned iron, with wires, wrench, and weights, .°. . {16.50 

094. Sonometer of same climensions, with all the scales, sounding-board, 
&c., neatly made of black-walnut, with weights and wires, . . 13.50 

any, 

ce, 

21.50 

a 

t 

beautiful curves, 

ACOUS TLCS: 

596. Sonometer, of mahogany, on frame, one metre in hae eee 

ies sounding-board of spruce, scales for the intervals of t Paras 

scale, for the ratio of length of cord and number os ig. ay diate | 

for divisions of the vibrating cord into equal parts o1 a 

tones and harmonics; two sets of weights, made = lah a 

measuring the tension; wrench and fixed pins for 2 St, 

wire, and pulleys to use with the weights; two movable ees, 

59 

: VA Brault ed sell) 
and Shh Ol wiTest. «6 "See aw lee ws ee ay leet as 

Vibrations of Rods and Bars. 

0. Four Bars of Steel, for transverse vibration ; of which two are e 

a the same leneth and thickness, but different in width; the thir 

is of same lensth, but twice the thickness; the fourth of same 

width and thickness as the first, but of halt the length, : 

601. Four Bars of Brass, of the same dimensions as in a 60 oo 

di ions, five of which are of wood of dif- 
2. Six Rods, of the same dimensions, : : 

aa foreint densities, and one of brass, for the comparison of sonority, 

603. Two Rods of Steel, of the same diameter, one a metre and the 

other half a metre in length, . fi Sart ietak os ae 

s of Brass, of the same dimensions as In No. 002, 

i Tub, Fa one Lice long, of same diameter as in No. 602, . 
). Tube @ s ‘ 

ae Four Rods of Fir, of same diameter, but of lengths to give the 

verfect chord, Dee Me a gee Oo sina 

607. A i a ee for Longitudinal Vibrations; consists of a se i 

ad base, with a brass screw-clamp for holding the rod, an ivory ba 

on Aataie and frame, and a brass rod one metre In length. ee 

the ball in contact with the rod; the vibration will repel 1 

fosei bly ee Uae arc, ie tn eee ar ae oan 

, s for itudi ibrations; consists of a brass rod o 
308. aratus for Longitudinal Vi ; ve 7 

as metre in length, a pair of clamps fitted to the Serew Press, and 

| a fore the rod, ; vate ts 
a stand with a ball to place be | Bo 

609 Wheatstone’s Kaleidophone; a silver bead upon a steel wire, 

| secured to an iron pedestal, illustrating the superposition of vi- 

610 AN ee pedestal with six steel ree oe on ae 

| beads; producing the figures of the combination = Me se 

gular vibratory movements of intervals 1:1, 1 & ea : oe 

3:5, 4:5. The light reflected from the beads describes very 

6ll. Kaleidophone; similar to No. 610, with plane reflectors, for pro- 

jection,: ays, Taam me ges age ee 

7.50 
3.25 

4.00 

4.00 

4.00 

2.50 

2.00 

. 12.00 

3.7) 

2.50 

. 18.00 

. 20.00 

t ee 

SS ee 
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615. . 

616. 

617. 

619. 
620. 
621. 
622. 
623. 
624. 

625. 

626. 

627. 

Plates of Brass, for vibvation 

ACOUSTICS. 

Vibration ee Plates. 

i ae in itt 

No. 616. 

Simple Support for vibrating plates; base and pillar, with screw 

and circular nut, : : 

Screw Press, of Iron, for confining Plates for siiraioik aah table 

clamp-screw, : 5 Sie ; 

Screw Press, similar to No. 616, pete a heater ‘bases to ‘anid upon 
the table, ee rae 

rien ates are prepared with 
great care, to secure uniformity of vibration. To excite, hold 
the plate by the middle or other point, in the Screw Press ; draw 
the bow across the edge, and from a sand-box held high above 

scatter equally over the plate a small quantity of fine black wri- 
ting-sand, which will at once collect into fine lines, showing the 

~ nodes, and forming beautiful figures and curves; these tones are 
most readily obtained by touching the plate at one or two points 

on its edge with the finger while exciting it at different dis- 
tances by the bow. 

Circular Brass Plate,. ten inches, $2.75; twelve inches, 
Square Brass Plate, ten inches, $2.75; twelve inches, 
Brass Plates, triangular and polygonal; each, 

Circular Glass Plate, twelve inches in diameter, 

Square Glass. Plate, twelve inches on a side, . | 

Six Plates of Spruce, square and rectangular, of different propor- | 

tions, : aks ety 

Hopkins’ Tube; Seley: as with two fuses Wninied on z 

heavy stand and pillar, with adjusting screw, to be used over a 

vibrating plate, for interference of waves of sound, 

Hfopkins’ Tube, of metal, cylindrical, with sliding alpen. tube for 

tuning to the note of the plate; mounted upon a heavy base and 

pillar, with a sliding arm and ring, permitting the tube to be 

turned round as desired. This form is preferable, : 

Hopkins’ Tube. Similar to No. 626, witha brass pillar to attach to 
the Screw Press, or to be ot in the hand, . 

2.00: 

5.50 

4.75 

8.00 

8.00 

5.00 

630. 

601. 

633. 

634. 

655. 

636. 

637. 

Be 638, 

632. 

ACOUSTICS, 

Vibration of Membranes. 

No. 630. 

Circular Membrane. Thin rubber membrane upon a frame, with 
screws tochange the tension, . . . ; 

Circular Membrane, of paper, on frame, thiticen picnes: diameter, 
Square Membrane, of paper, thirteen inches square, 
Triangular Membrane, of paper, on frame, . 

Communication of Vibrations. 

Diapasons, on resonant case, duplicate of No. 533. Sound one 
with a bow for a short time; the other, placed at a distance, will 
vibrate by influence, ‘ 

Plate of Brass, duplicate of No. 619, with havidle: ee ae one 

by the bow, sand sprinkled on each will form the same ces 

Plate of Brass, duplicate of No. 620, with handle, . 

Sensitive Jet, mounted on stand, to attach by a rubber tube és a 
gZas-burneér or to-a-tubber-bag yy. ac5 ye eG 

No. 638. 

Rogers’ Apparatus, to show the intermittence of sonorous flames. 

A vertical gas-jet, bent so that its point will describe a small cir- 

cle within a glass tube; with stop-cock, and tubes, mahogany 

base"and. pulleys; So oto 7.8, ae dn sd ae Th ee = 

3.00 

2.00 

2.00 

2.00 

8.50 

5.00 

5.00 

2.50 
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Luminous Sources. AM ‘ . , Wil 
: . : WHI 650. Porte Lumiere, a mirror of silyered glass, mounted in a brass : | i 

frame, to attach to a window, to reflect the solar light into a i 
room, with motions by geared wheels in revolution, and by a | i 
screw in elevation; the movements are made within the room rt iH 
for adjustments by endl pees bs We Tabet ee ile Sl | ATES Ig © ona eee eR | 

\ 651. Porte Lumiere, with two mirrors, one of silvered glass and the 
E 3 other of polished black glass, for polarized light. Accurately 

macesand finisheds ia = tee Sacsse VERS, oy en: See aR REALITY th) 
3 | . 652. Heliostat, of new construction, with clock Divine mace of i 

No. 641. a a brass, bronzed, with mirrors of silvered glass, capable of throw- | ; : : ing a beam of light two inches in diameter: The instrument is | 
640. Koenig’s Manometric Pipe, to render visible the compressions of small compass, and can be placed on a bracket outside the 

: § ’ = - 
ana dilatations of the air. An open pipe with three openings at - shutter, and will throw the light with eau steadiness during ; fox. 

. the entire da SIs colts Re os Peale tat a9 the nodes of the fundamental note and its octave, are closed Y; bd, ea gpla sees 

: each by a thin membrane, and covered by a capsule to which is z 653. Heliostat, similar in construction, of lareei size, mete cine a beam c ) re ¥ | a = ¥ i Rite e 

attached a tube and gas-jet, a rubber tube for gas to flow into ¥ q fous mnehes.in-diametery: <hlk' oe yebe | lene 2oN: 
the capsules. When the fundamental note is sounded, all the } 654. Brass Ring, with collar, abached to either form of the Por te Lu- | 
jets are thrown into vibration; when the octave is sounded, the . | miere, or for the shutter, for holding lenses or diaphragms, . . 5.00 | 
middle jet remains tranquil 12:02 : 655. Attachment to No. 654, with condensing lens four inches in diam-_ | | Cc r © ) . ° . . ° ° ° e ° e e ° ° alo, \ } , 

641. Keenig’s Apparatus for comparison of the vibrations of two pipes Tat sae areas ban - and ee Te mae with a rack 

by the method of manometric flames. It consists of a small | motion, similar to the Magic Lantern, . Oy gas ree 
wind-chest furnished with sliding stops, and a rubber hose for ; 656. | Sere with circular holes of different Hepneeiea fitted to No. | 

the breath, or to connect to bellows. Five pipes, each with } ad _ eee Arne a chet : : 7 oe Sasa e see tal 8 uae, tacttg ait Pei OOO 
Y . f { fou , 

sliding valves for tuning into unison or chord, or for producing F 2) laphragm, with sliding p ate for rectilinear OPO BI My or. oe, eo 

beats sounding Cs, Cs, Es, Gs, C4, and each furnished with a a 658. Diaphragm, with long opening, one half of which is closed by | 
membrane and capsule; two adjustable jets are placed on a a aa ie of ae or red glass, to show that the prism decomposes 
stand, connected by rubber tubes to the capsules; a revolving , eG ae i ute, but wee displaces the coloredray, . . . . . . 6.50 . 

3 2 Tr Lou 
, ay cube of mirrors is mounted upon a separate base for reflecting || | 659. Oxy- : y oe re cpa consists of a double concentric jet fox 

. ‘ : < no : o t rly 
light from the jets. The images of the flame, as elongated or ~ b 2 ciurecting a stream ol oxygen gas, within one of hydrogen, upon 
shortened by the differing pressure during each vibration, are 4 . a ae of lime, rendering it incandescent, with adjustable 

detached and rendered perfectly distinct in a most beautiful lime- holder, mounted on a stand with stop-cocks, fitted to use - 
wanner 60.09 in a (es or upon the table. For the accompanying appa- 

>] . dl . ° . e ° . ° e e ° e ° e e ° e | @ e . : ‘ : ) : : 

642. Lissajou’s Apparatus; Ritchie’s improved construction. Two i a= ratus, he eink 1 roel he Mie sieanbn camera te ops oe 18.50 | 

large diapasons, with mirrors for the projection of sonorous vi- 7 ae 0. eae S san romatic Light Apparatus for showing so- - | } 

brations by the reflection of a beam of light; each diapason is 4 . Pat pee: ec, other colored ens, 8 A SS a, a a LO Ne 
y . , : oO . ? ; p’ ct = supported on an adjustable frame and base, and is made capable a lectric rege Brow ee Byime hase SANS Gril, tee cous. LO 

| : & on o é, 1 7 eeerars 

| of showing the figures resulting from vibrations, 1:1, 1:2, 2:8, 2. Electric Regulator, Duboscq’s. See Electricity, . . D. 62.00 | 
| 3:4, and 4:5, and all other combinations between the limits of ij 4 Notre. In this catalogue of Optical instruments we enumerate some desirable | 

one tooneand one to tio, with great amplitude. Finely finished, 40.00 articles which cannot be made at prices to compete with those of Duboseq 
d of Paris, and Browning of London; for these we give the approximate cost, 

Nore. We do not consider it to be desirable to copy into our catalogue a list , q {Ne with the letter B or D prefixed, at which we can import to the order of the 
of elaborate, and costly apparatus, which ean only be obtained of Koenig, : a purchaser. We have made arrangements with Mr. Browning and Mr. 
but confine our list as stated in our Preface. We will, on application, send Duboseq by which we can supply their instruments at their prices, adding 

at Koenig's catalogue, with an estimate of cost for such instruments. I i | only the actual expenses of importation. See Preface. 

— “ke 
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666. 
. 

667. 

668. 

669. 

670. 

671. 

672. 

673. 

674. 
675. 
676. 
677. 
678. 

679. 

ihe 
Null: eu 

No. 666. 

Wheatstone’s Photometer; a brass cylindrical case inclosine a 
system of wheels giving motion to a dise’ upon which is ee 

one or more polished beads. It is founded on the endurance of 

the impression ‘of light on the retina. With a single bead with 

two lights, a double system of curves is produced, of compara- 

tive intensity. There are also four discs with beads, which can 

be arranged in different forms, which produce in sunlight a 

great variety of most beautiful elliptical curves, . 12.50 

Bunsen’s Photometer ; consists of a large square tube of tin 

neatly japanned, two openings at the middle, with doors Bemvaes 

which is a diaphragm of paper, upon which is a aye covered 

by a solution of spermaceti in naphtha. When the lights are 

Squial,, this citvleisinvisible, 7, “3. «0 es ae 2 . ; 4.50 

Reflection of Light. 

Plane Mirror, in frame, with handle ; six inches diameter rab (31! 

Plane Mirror, six inches diameter, on an clevating. ean and 

adjustable to any angle, Te haa Ff ye 2.25 
panera! Convex Mirror, of glass, accurately ground, and pol- 

ishedand silvered; six inches in diameter; mounted on a frame 

to suspend, or with a handle, SED. Wier ee tides A Peart SP ee 

Spherical Concave Mirror, of glass, accurately ground, and pol- | 

ished and silvered. Mounted ona frame to suspend, or with a 

hance. -OSix anenes iy didwverer v.- . See ee al Taka sak Bake 

Pair of Mirrors, similar to Nos. 670 and 671, mounted in one 
HAUG y "=p vohisiy take go) anecone a enm t ales ag WE Sy la i ee rt 

Cylindrical Mirror, ground and polished glass, silvered, in 

frame ; ‘SIX inches ity CAMEL vse 2 sco Bac See Pie ep agen Te OU 

Multiplying Mirror, in frame, six inches diameter, . . . . . 2.80 

Claude Lorraine Mirror, convex, in morocco case, . . . 6.00 
Parabolic Reflectors (sec Heat, No. 424), . . . . . 25.00 
Kaleidoscope, of simple form; in paper case, . . . . 1.25 
Kaleidoscope; a tube mounted on walnut stand, with revolving ) 

OMECT=CASE ID DLASS ais xo buses Meme aly, Lithhte entre woe ete ; 2.50 

Pair of Plain Mirrors, in frames hinged together, with hook | 

adjusted to different angles to produce multiplied reflections, . 4.50 

686.: 

687. 

688. 

689. 

690. 

SHOT. 

692. 

SS 
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Apparatus for showing the reflection of light in a liquid vein. A 

glass jar with brass cylindrical extension bearing a tube and jet, 

opposite to which is placed a lens. A ray of solar or artificial 

light is transmitted through the water, and into the vein as it 

issues from the jar, and by interior reflection follows the curva- 

ture, and forms a brilliantly TUMInOWS: Jet, o.oo ribet 

‘Seven Mirrors, mounted each on a gimbal, attached to a grooved 

bar, which is supported by hinged joints to a base and pillar; to 

reunite the prismatic colors, and recompose white light, 

Seven Mirrors, each mounted in a ring, adjustable in all directions, 

upon separate brass stands, . + + + 2 es toe tos os 

Three Mirrors, on brass stands, adjustable to all directions, for re- 

composing white hght, Wi ae 0 Yrs 

Cylindrical Mirror, for showing the caustic curves by reflection, 

in successive orders. A ring of nickel, highly polished, mounted 

with movable joint on a base and pillar; placed in sunlight, the 

caustics will be thrown on the white plane with great distinct- 

e es ° e e e 

WORST oh oa. Ga May ein dat mE ney Lets alae ante 

Cylindrical Mirror, with six Aigtorted tableau, 72-0 bs anil ae 

Conical Mirror, with six distorted tableaux, .« - 6.8 + ++ 

Incidence and Reflection Apparatus ; consists of a semicircu- 

lar plane fixed vertically on’a mahogany base; at its centre is 

hinged a small plane mirror, with an index, extending to a grad- 

uated scale near the edge of the plane; a small mirror is placed 

so as to receive rays of light and reflect them horizontally upon 

the central mirror; a plate of ground glass is held by a slider 

upon the edge of the plane, to receive the reflected ray; the 

index indicating half the number of degrees to the receiving- 

plates: sic iter ye tee Aso qet gt anh eine 

693. Wollaston’s Goniometer, for measurement of angles of crystals, 

with accurate graduation; finely finished in brass, . D. 38.00 

65 

8.50 

15.00 

7.50 
10.00 

9.50 

18.50 



LIGHT. 66 ~ OP TICE: REFRACTION OF 

Support for Lenses; base and elevating pillar of white maple; 

ring to hold one or two lenses, giving motions in all directions ; 

Refraction of Light. neatly polished, .- is). - 2 <.O 

% 726. Lense of crown glass, for siShaihe tiie big ‘niche? in aiiieion: Mah 

and short focus; very fine, . .. . tote. 4.50 | HM 

‘ 727.. Frame, for No. 726, for one or two lenses, fitted to ‘Ne. 725, : h Loe il 

798, Achromatic Lenses, two inches indiameter, . . . . . - - 10.00. | 

729. Achromatic Lenses, two and a half inches diameter, - . . . 20.00 i 

Recomposition of Light. 

70). Prism, of crown glass, finely polished; three inchesin length, . .  .50 

LObe rection, foumincites in Tenethy ~ ie 5.3 se feel’ Ls RO OEE Genco ee eae PO 

FOOL MP Misht, si inches mr lenothe sks, ee care te ee Ba een ot al Ow 
(US we Mae erome Mines, OS te ONG A op eek gata soe ey Seer BOO 

704. Mounted Prism; a prism suspended by points in frame, with 
, movable joint and stand, so that it may be adjusted to a beam 

of light from an opening in the shutter; six inches inlength, . 3.00 

705. Mounted Prism, eight inches inlength,. . . . 3:10 

706. Prisms of crown and flint Piet hounten, to show the principle of 

. BChromabismy o> ier. «> 4300 . | | 
707. Achromatic Prisms, of crown ao flint inhaass See ona se 730. Newton’s Disc, for recomposing white light by reflection. A stout | . ae 

3 elevating stand, adjustable at any angle,. . . . eat cardboard disc, with seven spectrum colors; a central tube, and Ni 

708. Hollow Prism, for liquid. <A glass vessel with two eae of plate a small drum for winding a cord to give a rapid revolution ; 

glassy Ge ‘ ; SES. AE) with handle and pin, read. tage! : - . 3.00 Mi 

709. Prism for biguipiis of he of bas, witht aleketana ee ob. 731. Color Disc, with three colors, red, cally anit ne ‘for Heciibass 

size to receive a pencil of rays of three inches in diameter, for _ ing white light; mounted same as No. 730, - . + 1, B00 
projection, . . ‘ ; : on te! 2000 732. Color Disc, with three colors, for recomposition, red, green, and 

710. Two Prisms, similar ‘5 ue 709, arenes in es estonia See are LOR00 blue; sotto’ similar to-No. 780). 7a?) af eo - 38.00 i 
Be _711. Three Prisms, similar to No. 709, mounted in a mahogany box, . 20:00 733. Revolving Disc Apparatus ; mahogany base, scroll metal fr ame, || 

712. Rectangular Prism, of large size and very fine, for total reflec- and pulley with screw-nut for confining the discs, . . oot ao 
tion, mounted on a brass elevating stand, adjustable, . . . . 10.00 734. Set of Dises; twenty-four circles of cardboard and paper, of v Cee 

713. Fine Prism, of sixty degrees angles, mounted on a brass elevating | of brilliant colors, including each of the discs for recomposing 
white light. One set are cut in such a manner that they may be stand, adjustable to all positions, Stet 

714. Prismatic Lens, or multiplying-elass, in tubes, Bad tet A 50. 

715. Pair of Lenses; plano-convex aan plano-concave, two Hees in 

arranged so that any combination of the prismatic colors may 

‘ be made in the circle; also forms to produce the graded, or the 

gradual, blending of one color into another, aces very in- 
diameter; of same focal length, neutralizing each other. Finely 

finished, the edges neatly ground,. . . . BR aL (aa OI teresting and beautiful effects. In box, Ge aniecs Ne ree 

716. Pair of Lenses, neutralizing; two and a half is te Sone aa 2.50 735. Snell’s Apparatus, for exhibiting the accidental colors in vison A 

717. Pair of Lenses, double convex and concave, neutralizing ; faery white screen, with three openings, each of 60°, behind whic ay e a 

| finished, ground edges, two inches diameter, . . . 9.50 volves a disc with the colors of red, blue, and allow alternating 

718. Pair of Lenses, double convex and concave, two and a half Mode. 3.00 with white. In use, fix the eye intently ae a res in " 

719. Pair of Lenses, meniscus, convex and concave, neutralizing ; centre for a leneth of time, then let the. disc be turned so as to 

present a perfectly white surface; the complementary colors of 
ground edges; two inches diameter, . . . eee na, Pi od |, BU) eee 

720. Pair of Lenses, meniscus; two and a half ones Braces ke 3h Ss ee 

721. Six Lenses, Set of, as above; two inches in diameter, . . . . . 7.00 

22. Six Lenses, Set of, two and a half inches diameter, . . . . . . 8.50 

23. Demonstration Lenses, Sct of six; one and three quarters 

iichesmianietel, ar a boadneoa Salo ey Le ee ng 

each of the departments will be vividly seen, . . S00) 

736. Soleil’s Saccharimeter, furnished with four tubes, fibee of which, 

ave of brass and the fourth of glass. This instrument gives the ee 

quantity of sugar contained in a solution to an accur any of about 

one -pér Cent.” Sse pare eee ee dap en se oe Fs D. 72.00 
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Polarization and Interference, 
\ | 

No. 741, 

741. Model of a ray of light, showing two planes of vibr ation, 
742. Model of the reflecting Polariscope, with mirr ors, and incident and 

polarized ray, 
743. Model of the Tourmaline obhskeb ne’ anh Y ays, 
744, Model of a crystal of Iceland spar, 1: arge size, made of pies shew: 

ing the incident ray, the separation and polarization within the 
crystal, and the ordinary and extraor dinary issuing rays, 

745. Plates for Newton’s rings; mounted in brass frame with screws. 
The plates are four inches in diameter, and are ground and pol- 
ished with great care, 

746, Plates for Newton’s rings; eAtaied: with ¢ one eee of hikes eas 
for projecting the images on the screen, 

747. ‘Tourmaline P 
crystal, 

o 

ease AE mounted in pincers, for itbar nadine a 
aoe 5.00 to 

748. Nichols’ Prisms, from . 3.00 to 
749. Foucault’s Prisms, from . 3.00 to 
750. Senarmont’s Prisnws: ; polarizers, . er: 4.00 to 
751. Norremberg’ Ss Reflecting Polariscope, . D. 28.50 
752. Double Image Prism, of Iceland spar, — 8.00 to 
753. Mirror of Black Glass, for polarizer, 1.50 to 
754. Selenite Objects, mounted in sliders. The ae of ee repre- 

sent geometrical figures, flowers, fruits, &c. Seen by ordinary 
light they are transparent, but in polarized light the figures are 

— seen in brilliant complementary colors,:. :.. . . . 2.00 to 
755. Plates of Crystals, cut perpendicularly and obliquely to their axes ; 

Iceland spar, arragonite, beryl GeG.5- sere ek em eb 1d DOO 
756. Unannealed Glass, of six forms; eich 
757. Press, for showing the rings in glass plates, . 
758. Camera Obscura; mahogany box, well finished, . 
759. Camera Lucida Prisms, ; = eed Se 
760. Camera Lucida, mounted upon an sateen aiid “> 1100 to 
761. Plates of Mica, of different colors; each, eT 
762. Plate of Mica; uneven in thickness, aie varied dita, ‘ e e » 

& ia 
ifTURASABRNTANNN 

No. 706. | 

OPTICS; 

On Vision. 

ANE = 

\ ° 

766. Model of the Eye, showing the coats severally separable, the vit- 

\ AGT. 

768. 

769. 

770. 

ii. 

2. Thaumatrope, . ; : 

Magnifying Ruste two plang -convex Hancock in ges Rendle: 

reous humor and crystalline lens, retina, iris, cornea and optic 

nerve; three and a half inches in diameter ; swith ees 

ee ee of the Eye: iene the Sark of the rays Ale sneh 

the crystalline lens, the formation and inversion of the we in 

the eye, and the cause of long, short and perfect sight. ass 

unted on mahogany frame, 

aan the cause of long and short slot ae evinces and 

draw-tube, with ground glass for the retina, and three lenses o 

focal length, 

avesan Eee. brass globe of foul Caen “idole with ae 

concentric draw-tubes with ground glass for the retina. A con- 

vex and a concave lens are mounted on a frame, and revolve in 

front of the cornea. This instrument illustrates the use of spec- 

cles for long and short sight, 

ae ‘ation of the Persistency of Sision’ : sotiaists of a, ayotnk 

circular cardboard with central cap, fitted to revolve on a pin 

and handle. On the face of the card a spiral line is drawn from 

the centre to circumference. <A similar cardboard with circular 

lines about equally distant as the spiral. By fixing the eye ee 

» the revolving card for a short time, and then looking “i the 

other, the circular lines appear to dilate or contract, the oppo- 

site direction to the revolving card, 

Zoetrope, or wheel of life, : 

and ivory handle ; diameter twelve millimetres, .75; eighteen 

millimetres, 1.00; twenty-five millimetres, . 

i ing sre 35 to 'Magnifying Lenses, in horn mounting, . + - - si 

Magnifying Glasses; three lenses in horn mounting, . . — -49 to 
° Ss s 

- Magnifying Lens; brass mounting, on tripod, : 

Reading Lens; silver-plated ring , ebony handle, fifty chllime res 

diameter,. . . e+e 

Reading Lens, simile es ibs T7719, sev eat mtinnanes eee 

Reading Lens, similar to No. 779, ten centimetres diameter, . .- 
= 

. 
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5.00 

6.00 

10.00 

15.00 

8.50 
8.00 
3.50 

1.25 

TO 

1.50 

1.50 

1.00 

1.33 

3.00 



Microscopes. 

782. Coddington Lenses; silver mounting,. . . . . . . 2.00 to 3.00 
783. Yolles’ Achromatic Triplet; silver case, ¥% inch focus, . .. . . 12.00 
784. French Microscope; brass mounting, draw-tube, illuminating 

mirror, with one power; in mahogany box, . finigehey eee 5 sepa) 
785. French Microscope; brass-mounted illuminating mirror and con- 

densing lens, three powers; mahogany box, . . . . .°. . 5.00 
786. French Microscope; mirror and condensing lens, with three 

achromatic powers; inmahogany box, . ... . . . . . 5.75 
787. Microscope; brass mounting, hinge joint, on iron tripod base, table 

with object holder, rack-motion, condenser and mirror, achro- 
Matie Driplety Setoh- Olydeter <4. h sj oles. eh a rae ys eI BO 

No. 788. 

788. Tolles’ Student’s Microscope, designed under the advice of dis- 
tinguished microscopists, is of pattern and size most approved 
by experts. The curved arm is supported on a trunnion of new » 
form, which admits of motion from horizontal to vertical, with 
a stop-movement, stage with spring clips, revolving diaphragm, 
concave mirror, with movement to give oblique light, or placed 
on separate stand; coarse and fine adjustments; one-inch eye- 
piece, two objectives of one inch, and one-fourth inch power, 
giving about eighty and three hundred and fifty diameters. The 
stand is very carefully made; height fifteen inches, and weight 
six pounds... Black-walnut case, yo a ca gee 

789. Additions to Student’s Microscope : extra eye-pieces, two-inch, 
one and one-half inch, and three-quarter inch, 4.00 each; Cam- 
era Lucida, 5.00; sub-stage for accessory apparatus, 5.00; sliding 
stage, giving vertical and horizontal motions by the hand, and 
-adapted to Maltwood’s finder, 15.00 ; draw-tube, 4.00; rack and 
pinion, 12.00; plane mirror, 3.00. 

a 

STEREOSCOPES. 

793. Tolles’ Student’s Microscope, with one-inch and one-fourth-inch 

objectives, one ocular, rack and pinion, lever-pin, adjustment for 

focus, sub-stage for ilinminating apparatus, revolving dia- 

phragm, plane and concaye mirrors, side-stand for illuminating 

objects; black-walnut case, ©. - + + + +s hath 

Browning’s Microscopes will be imported to order at his prices. 

J. Browning’s priced catalogue will be sent by mail to order on 

application. Price, 50 cents. oY 

794. Microscopic Preparations, on standard size, 76X26 m. m. slides. 

Anatomical and Pathological; Botanical by Dr. Hunt and 

others; Diatomacese; Rock-sections by Julian and Dickinson. 

~ 

795. French Objects; one dozen slides, insects and parts; in ma- 

. hogany box, . ° ° o . oe e . e e e ° e . \ e . . 

Stereoscopes. 

very neatly 
and 

796. Stereoscope, Wheatstone’s reflecting, . + + + - 

: 
‘ - > > . 

797. Stereoscope, Brewster’s refracting, of Holmes’ form ; 

mounted with rosewood eye-shade, sliding picture-holder, 

r 
. . . ° . 

handle; superior lenses,. - -)- + + + ++ 

798. Stereoscope, similar to No. 797, mounted on stand, 

Photographic Pictures, of fine quality; views from land 

cathedrals, transparent views of interiors of palaces 5 

scapes, 

buildings, 

including, — 

Wilson’s Scotch and English Views, 

Lamy’s Switzerland and Italy, 

Egypt and the East, 

European Cities, 
Portraits of Celebrities, 

Rhine and Tyrol, 

American Cities, 

Boston and Vicinity, 

799. American Pictures, Bache. A731 eran 

800. Foreign Pictures, each, .- - + + +: ° 

Rogers’ Groups of Statuary, 

Ball’s Statues, 

Vatican and Louvre Statues, 

Yosemite Valley, 

Pacific Railway, 
Canada and Niagara, 

Snow and Frost, 

Public Buildings. 

.20 to 

.30 to . ° ° ° 

- 90.00 

Prices, from 25c. to $2 00 cach. 

1.62 

7.00 

2.00 

3.00 

.25 

AO 

<a 
—— — 

ee ye | 
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\ Zz ; Spectrum Analysis. 

Megascopes. 

| 

x 

a 
BROW NING’S SPECTROSCOPES. 

: We have made arrangements with Mr. John Browning of London for the sale 

| 805. Ritchie’s = . Ory sete ._ = of his unrivalled spectroscopes. We will import to order the following, or any 

| Pau ae re oe Ee peta = other of Mr. Browning’s instruments, free of duty, for colleges or schools, at his a? 

| | ie lene Gene anaa halt byee inches at t haa : 3 ae / ; lowest prices, adding only the actual shipping charges and expenses. We give the 

smaller, a shade for the eyes; a sliding f 2 e : k : es a approximate ee | | 

eines sed aaa ate sue ee ie rhe a pegs | . | | — We will send, on application, a list of higher-priced: specureseape*: and direc- 

eyes, is a second lens, for use of persons of long sight 4 The: | ; ‘eu tions for use, also Browning’s full list of instruments, including a colored chart 

nee is mounted on a base with pillars, and is adjustable a8 any | 4 a a rs ee ee 

| i He Aa eae = oCigi leee a Pee and 4 . 807. Direct-Vision Spectroscope, with five prisms, fitted in mahogany 

Taiauvent cal ociranbons eRe ae i , Pie 18 No | 3 case. This is a most powerful and portable direct-vision instrtt- 

| wend addids Greatly tothe eoianeseise ea es a eae ape? \ -. a ment, easily separating the D dines in the solar spectrum, . B. 84.00 | 

Gay he ase te Rak Ceeont faticone Serre as arnce It a 3 808. Student's Spectroscope, in stained cabinet. This instrument has | . 

_ ten inches, inside the margin, are aes a (ecate gene by 4 s a Dem of extremely dense glass of superior workmanship. The | ii 

ance from spherical eiaaletinee ae oe ae disturb- 
circle is divided, and reads with a vernier; thus dispensing ; | 

Ei Arete cence : uy mounted in black oe a ae with the pacers of an pie: a This arrange- | 

ane. SESE Wie! ey na eM MST Ses 2 \| ah ment possesses the very great advantage 0 giving angular 

ea oe iy eect mart mounted in polished . measures in place of a perfectly arbitrary scale. The slit is also. , | | 

fa eh edael ps. RYases oie 59: Ts 2: 'BOLO0 ; ee furnished with a reflecting prism, by means of which two spec- | 3 Hl 

tra can be shown in the field of view at the same time, . B. 38.00 

j | . 809. Model Spectroscope with two prisms; mahogany cabinet, . B. 78.00 | | 

a 810. Sorby-Browning Micro-Spectroscope, with rack motion, . B. 31.50 | 

i S11. Spectroscope Lamp; elevating stand, with Bunsen’s burner and | 

4 : adjusting clip for holding platinum wires, Piel I ete Se = RD | 

812. Becquerel’s Apparatus, for obtaining the spectrum of a substance 
ih 

A in solution; elevating stand with binding-screws, . . + + + 9.00 Hy 

: a 813. Browning’s Improved Spark Condenser, with holders for ! 

7 
7 q 7 inetals + mahoganmy-pOx esas Seti sne re ny Lk ha or 24.00 | 

| 
4 _ 814. Geissler’s Tubes for the spectra of various gases. See page 90. 
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815. 

816. 

S17. 

818. 

819. 

820. 

Magic Lanterns, 

No. 815. 

Marcy’s Patent Sciopticon has eal advantages over other 
forms of the magic lantern, in the great brilliancy of the light 
obtained by his arrangement of the lamp; and by the improve- 
ments he has introduced into its constr uction, it has become 
so perfect an instrument as to plece it above all others that we 
have seen. The condensing lenses used are of superior quality 
and the magnifying lenses are ac hromatic, and give very mentees 
definition. The arrangement of the famc-chamber is such that 
all the heat generated is conducted off, pr eventing any incon- 
venience. The light is remarkably white, and is very equally 
distributed upon the screen. Mr. Marcy’s adaptation of the 
oxy-hydrogen light is very convenient and effective, as is also 

_ the arrangement for the microscope and es, attach- 
ments. 

Marcy’s Sciopticon, cylindrical form; extension chimney, lamp 
for kerosene oil, inclosed flame- chamber; condensers, .four- 
inch aperture; achromatic ee with ‘py dion! opaque 
curtain and tinters, . . - » 45.00 

Sciopticon Case, for holding ihe instr Hineae anil fox Sanita it upon 
when in use, 

Pair of Sciopticons, with displenit hinnes: Bee hoa tas Pee 
Oxy-hydrogen Jet, complete, . . . i : 14.00 
Microscope Attachment, with A ohipEtAte are : ere tee 

to the number and perfection of the objectives, from ... 60.00 
Polariscope Attachment, ........... Hh 60.00 

Nore. — For the necessary acconipan ying apparatus for the ox 
see Chemistry. ip ania 

—_ — 

7 

\ 
\ 

SLIDES. 

Lantern Slides. 

We are prepared to furnish slides from the best makers at their low- 

est prices. We do not copy their catalogues into our pages, but 

will send a full list on application. 

The pictures are beautifully colored photographs, of uniform size, in 

frames seven by four inches; pictures three inches in diameter. 

The prices are subject to such discounts as are made by the 

makers. . 

821. Spectrum Analysis. Set of twenty very interesting and valuable 

COmomDHm & 

bo bw ww WD Ww bb 

or) HS bo 

oe) aoe 

828. 

829. 

830. 

ors 

OU 

Illustrations, presenting to the student not only a vivid represen- 

tation of the special object, but also illustrating the science of 

Spectrum Analysis. The slides are: 1. Decomposition of Light 

by prism (Solar Spectrum) ; 2. Comparative intensity of heat- 

ing, luminous, and chemically active rays — in spectrum ; 

8. Fraunhofer’s map of solar spectrum; 4. The Spectroscope 5 

5. Spectra of the Sun, Beta Cygni, and hydrogen; 6. Spectra 

of potassium, rubidium, sodium, and lithium; 7. Spectra of 

carbon, comet II. (1868), spark and nebule; 8. Spectra of 

Aldebaran and Alpha Orionis; 9. Kirchoff’s map (from 194 to 

920) and Rutherford’s photograph of the same; 10. Spectra of 

chlorophyll, chloride of uranium, magenta, and blood; 11. Gas- 

siot’s Spectroscope — made by Browning; 12. Huggin’s map of 

metallic lines, from 820 to 2790; 18. Huggin’s map of metallic 

lines, from 2790 to 5250; 14. Huggin’s Star Spectroscope ; 

15. Map of solar spectrum, from 38 to 163; 16. Map of solar 

spectrum, from 162 to 287; 17.,Map of solar spectrum, from. 

983 to 406; 18. Coincidence of spectra-of iron with 69 ofthe 

Fraunhofer lines; 19. Spectra of the sun, chromosphere, prom- 

inences, and corona; 20. The atmospheric lines; each, 

Astronomical Illustrations; set of twenty slides, each, 

Astronomy, on long slides; set of 41 pictures, 

Geology; twenty slides; each, 

Natural Phenomena; twenty slides ; shal 

Natural History in all branches; each, . ar 

Sacred History; Doré’s Illustrations,&c.; Foreign and etiuibar 

Views, and miscellaneous pictures in great variety, from 1. 50 to 

Chromotropes and moving slides,. . . . . - - + + 2.00 to 

Plain Slides; pictures three inches square, in narrow bindings; in- 

cluding views, statuary, buildings, &c.; each, from 75 cents to 

Microscopical Objects, enlarged from nature. 

Any of the pictures of the sets may be sclected. 

79 

2.50 

1.50 

25.00 

1.50 

1.75 

1.50 

2.50 

5.00 

1.00 

——_——_—_—S 
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ELECTRICITY. 
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No. 836. « 

831. Friction Cylinder, of glass, 
350 

833. Friction Cylinder, of vulcanite, 
834. Electrophorus, twelve inches ciameter, of vuleanite; mounted upon base of brass, with mctal plate and insulated handle, . . 8.00 834a. Electrophorus, a plate of thick vulcanite, twelve inches in diam-_ eter, with metal plate and Biase DAME ake Wo hal Wyle Pos 4.00 835. Electrophorus, similar to No. 834; fourteen inches diameter, . ~ 10.00 886. Frictional Machine; plate sixteen inches in diameter, prime con- ductor, neatly japammed; mounted on swelled glass pillar with brass base, mahogany negative pillar, brass springs and rubber 

plates, silk bag, brass chain, polished mahogany base,. . . . 21.00 837. Frictional Machine, similar to No. $36, substituting Rovers’ con- denser for the conductor, and black-walnut for mahogany, . . 18.00 838. Frictional Machine, plate sixteen inches in diameter; prime conductor of brass, glass negative pillar with brass ball four inches diameter, brass springs with screw tension and rubbers, silk bag, brass chain; mounted on polished mahogany base and pillars for the shaft, . ge a ACRES y aE are OO NEES 901) 839. Frictional Machine, similar to No. 838, substituting the Rogers’ condenser and black-walnut base, . AESY SR nae bebe elm 840. Frictional Machine, plate twenty inches; similar to No. 838 ; prime conductor seven inches diameter, mahogany base, . . 33.00 841. Frictional Machine, plate twenty inches;. similar to No. 838, substituting the Rogers’ condenser and black-walnut base, . . 30.00 

832. Friction Cylinder, of sealing-wax, . . . . ri egal 8 ye eS 

2S: Grae 

ELECTRICAL MACHINES. vy § 

eae 

. Frictional Machine, plate twenty-four inches diameter, similar oe 

in form to No. 838; mahogany base, LENG is = A 

Frictional Machine, plate twenty-four inches, similar 49 o. 838, ed 

substituting Rogers’ condenser, and black-syalaut neat : i 

. Frictional Machine, plate thirty inches in diameter, similar 

DOs BBS s rei y Cie ccebag entate Uo) Sarr le cage ts af anne amgthe deg Oda 
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wit 
i ly 

——- SSS 

SSS 

i 

ME 



78 

ii e 

ELEBCTRICLEY. ELECTRICAIL. MACHINES. | 79° 

845. Frictional Machine, plate thirty inches in diameter; brass prime 950. Bertsch Machine; mahogany base, insulating glass ae Belsize 

a cylindrical brass conductor; pillars for support ol a = ee 

revolving plate; two bars with combs, one connected with : 

conductor, the other by a chain to the earth ; pulley and cian, 

and multiplying pulleys; vulcanite plate twenty inches in di- ie : 

ah Pik can only be used in a favorable state of atmosphere, 

and is inferior in power to the dielectric machine. 

conductor mounted on a swelled glass pillar with brass pedestal; 
negative, conductor upon a similar pillar; double and separable 
sets of points; brass spring with tension screw and rubber plates; 
polished mahogany base and pillars for the shaft. The shaft 
is elevated forty-four inches from the floor, 5 

Frictional Machines will be made to order, 
sions, with one or two plates. 

of larger dimen- 

sna et 
{anil 

—$—<—————— RITCHIE’S HOLTZ MACHINE. SS 
GiIWN. 022425: 

I y= | SS 

The base is of cast iron, of handsome form and neatly japanned ; a eeatiaties 

pillar in the middle of the base supports the shaft of the revolving plate, ne a 

holds the cross-comb. The window-plate is held in position by Bis ae i 

hogany pillars; two conductors holding combs, are eee - 8 ae ne 

driving-pulley with crank is supported on a pillar upon we a ee ne 

give the desired tension to the belt; a multiplying pulley i P ra cass 

shaft. Two Leyden jars connect with the conductors; a sliding dise re Y 2 

ulates the striking-distance of the spark, All the metal-work except the base 1 

: ones of the machine is very great, the length of the spark being nearly 

sad "e i late. ; 

Pranic teen ae by gently striking the paper sector of we es 

plate with a cat’s skin, or by holding against it a piece of vulcanite which has 

ev] -yubbed on a cat’s skin. sate. 

ae ae ae Machine; revolving plate sixteen inches in di- is _ 

ameter, with chain and piece of vulcanite, Miah ies Pac a . 

959. Ritchie’s Holtz Machine; revolving plate twenty ae ie 

diameter; chain and vulcanite piece, PAN p a ote ; Po | 

853. Ritchie’s Holtz Machine; revolving plate twenty-four inches 

Nos. 846—848. 

Carre’s Dielectric M achine; consists of two plates of vulcanite, 
which revolve in opposite directions and overlap each other. The 
lower plate is excited by a pair of rubbers; a prime conductor 
is supported by insulating pillars; to this are attached a comb — 
and a sector plate of vulcanite; to one of the pillars an opposite 
comb is fixed, bearing a discharging-rod and ball; a pulley with 
crank is attached to the shaft of the lower plate, and a small 
pulley to the upper, with a cross-belt. The power of the ma- 
chine is greater than the frictional, but is much inferior to the 
Holtz. Moisture in the atmosphere affects it about equally with 
the frictional, and less than the Holtz Machine. 

846. Dielectric Machine; vulcanite plates eight and thirteen inches 
diameter; mahogany base, . . e ° . ° . . . : ° 50.00 i = 5 hes | ulcanite piece, , > ‘ 2 < 5 . 60.00 847. Dielectric Machine; plates of thirteen and eighteen inches diam- in diameter, with Se ee ; = ine plates twenty inches eter; mahogany base, Sah 60.00 @54. Ritchie’s Holtz Machine, with two revolving plat b 

848. Dielectric Machine; plat Eisen: ; RRA CURR 67, 22 5 Sas anre aye tig a ert ae Rae Sti ho 55 
oak, pene ane ane pa = 75 00 255. Ritchie’s Holtz Machine, with two plates twenty-four inches in 

why ° . a as Ore ° 

Brass chain and amal gam are sent with each machine. diameter: petri Meat mmnauinn gs ct tae Teo 

856. Cat’s Skin, for exciting the Holtz machine, electrophorus, &., .- + + 
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861. 

862. 

863. 

869. 

860. 

ELECTRICITY, 

Distribution and Induction. 

Insulated Conductor, of large surface, to use with the Holtz and 
other machines, made of tin neatly japanned, and mounted on 
a glass pillar and base; conductor twenty inches long by five. 
and a half inches in dianneteh . 

Insulated Conductor, similar to No. 860; fwedty ur aaiee ice 
by seven inches in diameter, ; 

Insulated Conductor, of ek fifteen by. four inches pen ee 
on a swelled glass pillar, mahogany base, : 

Insulated Conductor; a brass ball four inches in aah on a 

glass pillar and base, with arm and ball upon which can ie SUS- 
pended the Electric Bells, Image Plates, &c., 

‘i 

: mie yn) 
CCTV CTD: 

No. 864. No. 865. 

; Insnlated Bar, with electrometers, for induction, : 

). Ellipsoidal Conductor ; showing the unequal distr ibation of ce 

tricity ; of brass, supported on glass pillar and base, 

866. Faraday’s Muslin Bag, sustained upon an insulated ring of wir e, 

with silk strings, . en ens he : ; 

867. Hollow Sphere; to show fiat eainitiey cance on die: Eaton 

surface. A brass globe five inches in diameter, on insulating 

pillar and mahogany base ; an opening in the top admits the test- 

needle; a rod of glass or gum lac, with dise of gold foil, 

. Biot’s Globe; brass globe four inches diameter, mounted on ma- 

hogany base and insulating pillar; a pair of thin ne Sale 

with insulating handles inclose the globe, i 

Biot’s Globe, similar to No. 868, five and a half inches in ainictcp. 

8.00 
. 

9.00 | 

10.00 

8.00 — 

876. 

880. 

881. 

- 873. Insulating Stool; Sine) ptawelt Maeonnctany lave legs, with — 

874. Apparatus for Mlustrating he Tan sieys of Electricity ; ‘ 

Sliding Directing-Rod; tds feo i in jeneth, with yineaal aoe 

877. 
878. 

879. 

872 Insulating Stool, of mahogany, braced, with fixed swelled glass 
4.50 

legs, 

6.00 
brass screw-caps, . 

fo ur brass 

insulated globes of diameters one to four inches, adjustable at 

15.00: 
different distances; on mahogany base, . 

875. Apparatus Illustrating the Relation between Suuface sna tajenaiey, 

A mahogany base with two insulating glass pillars, between 

- which is a cylinder of brass; a sheet of thick tin foil is wound 

upon the cylinder, which can be extended or rolled up at pleas- 

ure after being excited. A pith-ball electrometer is attached to 

a pillar, 

to attach to the Electrical Machine, . - - + + 8 «+ + + 

Electrometers. 

TOT aS at 
AATABOREAILL 

No. 877. No. 878. 

Pith-Ball Electrometer and stand, . . 

Quadrant Electrometer and stand, ayes 

Gold-leaf Electrometer, with stem and ball, : 

Gold-leaf Electrometer; glass cylinder on Brads sit yee 

cover and plate; a movable condensing plate with insulated 

handle, ; : BAe wa 

Coulomb’s Tortion Rinctiometor, for Seeuderels measuring 

small quantities of electricity ; glass cylinder ten inches Bir 

eter, with graduation, on mahogany levelling-base ; tube = 

graduated cap and adjustments ; needle, with gold plate; ba 

oe anes Seat gs mare Sri 

8.00 

. 25.00 
on stem for excitation. 

hyo tie. ek 
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ee ee ee 

— 

Attraction, Repulsion, and Discharge 

No. 886. 

885. Swan and Basin, ... . . 

_ 886. Flier and stand, Re Beas ar 

887. Tellurian, witl j a point and stands see on aie 

9 upon the Insulated Simeords he eee i 

ae Tellurian, mounted on insulated stand, 

a Pacer for attraction and repulsion, 

; dba Plane; two parallel rods cae sictles fous with a 

me e support on movable joint and stem to place it on the 

prime conductor or Insulated Support; a flier on a wire axis eS 

No. 891. No. 892 

891. | ea Wheel, frame and stand, with a wire point for conductor 

ee ea aaa and bucket to suspend to conductor, ia 

93. panes Globe, with point and stand So movable ering: Plac 

4 on the Universal Discharger, bring the points near the fob 

distant a third of circumference apart; connect one point . n : 
chine, the other to the earth. Without the ring the glob ‘al 

eee revolve after being set in motion, eles 

; see: ay sites aelgn consists of a thick beriindles of alas 
1aheavy and broad base three inche ) : roa s in diameter, ground 

ee a = Bae ; A fine wire passes from the Sy iiien tie 

surface to a ball on the top. In use, th 1 peepie | ; se, the base is placed 

oes olass to be pierced, with a coating of thick copal eae ; ie 

1e€ opposite side a point with chain for the discharge. A 

six or eight inch leneth of spark will pass through a glass plat 

Bie half an inch in thickness, . ‘ pa 

5. Piercing Glass Apparatu Ss, cite ie : oe for piereing a “aba or thin, mate of 

898. Electrical Bells. 

ATERACT 

Mol78I7.- 

cor Electrometer. Mahogany base, insulated 

896. Balance Discharges,- 

liding-rods on glass and mahogany side- 
pillar for the beam, § 

pillars, and brass chains, eS ee ew 

897. Electrical Bells. Two 3-inch ‘Balls suspended upon a wire 

frame; one by brass wire, the other by silk cor d; the latter has 

a chain to make connection with the earth. An insulated ball 

is alternately attracted and repelled between the bells, . 

A set of three 38-inch bells, with frame to sus- 

pend to conductor or the Insulated Support, 

No. 901. 

base and insu- 
Bells, mounted on a egies 

ounding 899. Chime of Seven 
The middle bell is six inches, and the surr 

lating pillar. 

bells three inches in diameter, 

900. Chime of Five Bells, mounted 

bells, 

901. Bells and Feailes 

and support for discharging 

pacity with bell; three-inch bells, . - + > : 

902. Bells and Stand, similar to No. 901, fitted for atten one or two- 

quart jar; without the jar, 

° 

ctenthaply 6 Wo. 399, ren seven 

en Tavs Wal acaag ha brass pillar and bell, 

-ball; Leyden jar of one quart ca- 

. ® e ° 

ION AND REPULSION. 
83 

ae 

. 

2.00 

Powe 

8.00. 

4.50 

3.00 
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No. 908. 

906. Plate, t y V ahi: ; to screw to the Sliding Rod, for dancing pith-balls to use ’ _ with a Capped Receive 
= = 

i an ed Balls, per dozen, in box, i 
. Dancing g é sohies diane archon 

. ears Plates, of brass, ten inches diameter, to suspend - ne Woes mu conductor or to the Insulated Support, et é) 
ae ee Plates, mahogany base; the upper plate sh is se 

0 an insulating pillar, the lower ‘ tes pillar with sliding adjustment, ‘ ee ee ee 
10. Dancing Images of Pith, painted; per face - ; 

| 
1d 

/ 

ML) TT TTT , 

“No, 911. i ‘No. 912, 

os ae Spoon, for igniting ether, : - Gas Pistol, of japanned tin, with cork, . an -75 

O77 SSS 

No. 913. 
Sra 

ae a. aoe with curved mahogany handle ve . Gas Pistol, with curved maho. ae Vee ee 
se eee een handle; fitted also for voltaic 

ae rare Cannon, brass mounted, 6) 
- Fowder Bomb; illustrates tl i oie eee : strates the effect ssi i 

ie Gee En ct of passing the discharge of a 

917. Ivory Mortar and Ball,’ : sk 918. Kinnersley’s Electric Thermometer, if 
| ter, . 5.00 

’ Se | | CER RS ee matron pee ee ER 
: 

4 

920. Obelisk, illustrating the lightning-roc 

921. Thunder House, illustr 

ELECTRICAL DISCHARGE. 85 

< 
cian 

o. 921. 
No. 920. 

1. A pyramid of several parts 

resting upon a pedestal; a lightning rod passes down through a 

movable block; if this is placed so that the rod is not continu- 

discharge of a Leyden jar, and the 
ous, it is thrown out by the 

os)! 
obelisk falls, rahe ER ae cau i Win giel eo iase ne a ECaEMEE A Dy Wey os AL et 

ating the lightning rod. The house is held 

The rod has a break, arranged so that if 

but if turned, the 

and the house 

together by magnets. 

it is closed, the spark passes through the rod ; 

es through a gas pistol placed within, spark pass 

is thrown down, . 

tis 
‘00D. : 

Ali IN 
CHULA 
CTVUUUUSLLRRRBAS VU ULL 

No. 925. 

spotted on the inside, with brass 

996. Luminous Star, similar in mounting to 

Bae fe OOD 

922. Spiral Tube, twenty inches long 

| caps and ball; mahogany stand, : sf 00 

923. Spiral Tube, similar to No. 922; thirty incheslong,. - + + : 3.79 

994. Set of Spiral Tubes; six tubes mounted on a mahogany base, 

central insulated pillar, and revolving star discharger, . + . 20.00 

995. Profile of Franklin; a plate of glass in a mahogany frame, 

mounted on stand and pillar, ee ie ee sc 4.50 

War Osby. koe yA 4.50 © 

Wes 
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No. 929 No. 931, 

929. Stand for illuminating eves, ; 
981. Lumir 

. ee 
minous Words, — “Light,” “Union,” & a3 ees mls one, vert eed 

ee with handle, } » oC. — on glass, inframe, 

- Luminous Name of Insti Geant raat eee ks See cenit: Tee 
tuti : : ate fas FO 

Lee on or Person, on plate glass fitted for 
° e e ° e A 4.50 

Condensation of Electricity, 

ith tt si 

ANIM 

No. 938. No. 933 

933. Condens i 
eas i i ee ; plate of glass mounted upon a mahog 

; C pi lar, with two movable metal discs ais Suc eg Od 

ee a ated pillar, with electrometers ges Se a 

: ustratio 3 att Se tn 

ae i of the Leyden Jar; plate of glass, with rea ae 

See oe me electrometers on each side, . giass, with coatings 

ae ; Age's Plate, with papered edges, eaten etgiey 23 Sits 4.00 

me rsa, Plate, mahogany frame, 1.00 

. Lightning Pell cette tues, ts 
8 ees Plate, coyered on one side by brass filing NOE ae elt 

oe verse with tin foil, ings, on the re- : 

on Hees a with movable coatings ; Tecate , 1.00 

. en es Vets. 
ar, coated with heavy pure tin foil: Bei eb eee 

er stem, ball and chain; one pint, . , hogany cap, brass 

94 . Leyden Jar, one quart, : ‘ . ; i ‘ i 1,25 

hs Leyden Jar, two quarts, : 1.50 

- Leyden Jar, four quarts, - 2.00 
. > e ° e ° e e 2.50 

948. 

944. 
945. 
946. 
947. 
948. 
949. 
950. 
951. 

No, 982. 
No. 954. 

- Electrometer Jar, with a sliding removable discha
rger ; one quart, 2.00 

Electrometer Jar, two quarts, Bo ee S| Tet 8 a8 2.50 

. Diamond Jar; perforated spots to show the inside points; two 

quarts, Scie came ae] Ud pee othe ot hy Fag OD 

_ Diamond Jar, four quarts, ett el CN Groth ENT eae 3.10 

_ Atmospheric Leyden Jar, with crooked stem and ball for sus- 

pension, movable ring with points; one eats ies eet 2.00 

57, Atmospheric Jar, two SARS oo oh hg ee es 2.50 

Lightning Jar, with outer coat of filings showing the zigzag lines 

of the current; one quart, | 
1.75 

2.28 

CONDENSATION 
OF ELECTRICITY. 

87 

KW" : 

lh 
\ 

Electrical Battery of four 1-quart Leyden jars, polished mahog- 

Negative discharging balls on the side, - - + + ° 9.00 
any case. 

Electrical Battery, four 1-quart jars, in neat walnut case, = tien 00 

Electrical Battery, four 2-quart jars; mahogany case, - e200: 

Electrical Battery, four 9-quart jars, walnut case, . 100 

Electrical Battery, six 2-quart jars; mahogany case, 1-15.00 

‘Electrical Battery, six 2-quart jars; walnut case, | . 14.00 

Electrical Battery, four 4-quart jars; mahogany Case, . 14.00 

. 18.00 
Electrical Battery, four 4-quart jars ; walnut case, Frees 

Morton’s Cascade Battery; eight plates of glass ten inches 

square, with coatings alternately connected, mounted in a case 

with insulated discharging pillars. The effects of an electrical 

discharge in a vacuum from the Induction Col, are very much 

heightened by this battery, 
. 12.00 

Scceterpese s 

MAME 
V 1 

aS Alt 

————— 

——— = 

sie 
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i 

PART hoe 
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‘ 
‘ 
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i 
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. Lightning Jar, two quarts, 

a 
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LUMINOUS DISCHARGE. 
89 

Manat 

iN HK lh 

i) 

: Hs 

No. 975 

No. 962, .° No. 967. 
974. ' Sets of Points for Luminous Bell, to screw to the Azr Pump and 

960 D 

 - Sliding Rod. The electric discharge between the points, ‘and the 

- Double Leyden Jars; one and two quart Leyden jars, with plate 4 luminous covering of the negative wire, are very beautiful, . - 2.00 

961. Pl stu bats . BE pone ie eke oe elt heh, MANE aha gt ie 3.75 | ; 975. Gassiot’s Cascade; a glass vase coated on the inside, and a glass 

. Plate, to screw upon the stem of a Leyden Jar, in place of the ball, | tube through which the sliding-rod passes to connect with the 

962. Set . sen another jar, ? RAE fac Reg RGA ny ot gah Pee . 3 ; inner coating. The flow of electricity is very brilliant in a 

. Seto eyden Jars; consists of a quart electrometer jar, plate, ‘ darkened room. Four-inch vase, . | 1,95 

dabiveag “3 Bans eects jar, Sn ar ey tae 3.75 a 976. Gassiot’s Cascade; six-inch yase, Mia on en 2.00 

| ; is mae ilar to No. 962, with two-quart and one-quart jars, . 4.50 — 977. Gassiot’s Cascade, of uranium glass, which with the electric light 

am Insulating Stand, with two electrometers; for a Leyden Jar, : 3 4.00 » : becomes fluorescent ; foUPHHO. VASE; 6 cee Be ie oe LS 2.00 

ae Caeadipmna tees Bisse’ Mies uf Electrometer Jar, ier ene a . 1978. Gassiot’s Cascade, of uranium olass ; six-inch vase, 2) a a De 

sée UPInin Diccharece at BAG BE Re sete Lorie bial 1.00 ‘ 1 979. Electric Eggs; ote pee with brass caps, sliding-rod, stop cock, | 

; Fee ADR ante 5, ages ie esiotiie ie aD 4 srek St aG: COV. GM MAUIOLION) 55082 “5 NS Ae eT Re EES ree bas 7.50 

980. Electric Egg, similar to No. 979, uranium gilassy vp he atte es 8.25 

||, 981. Aurora Tube (see Prewmatics, No. 300), + + + + 6.50 and 8.00 Y 

- 982. Abbe Nollet’s Globe; glass receiver with thick glass globe and 

! 

Q x movable cap to admit water ; by adding some sulphate of quinine, 

x N the water becomes fluorescent ; the electric flow is peculiarly : 

1. \ peautiful; four-quart POCOLVELS poi t lentt a eas SiR otis! (4 Exot 5.00 

| . 983.. Abbe Nollet’s Globe ; six-qnart receiver, 0%, ja see 6.00 

a? 984, Abbe Nollet’s Globe; four-quart receiver of uranium glass, . . 7.70 

i ee Abbe Nollet’s Globe; six-quart receiver of uranium glass, . - 6.79 

GEISSLER’S TUBES. 

Geissler’s Tubes for electric light are sedled glass tubes containing a highly 

No. 968. ae No, 970. 

6-968. Jointed Di ; 
rarefied vapor or gas, with which the tubes were filled before the exhaustion. 

; € ischarger, slass handle, (ose so esi a ed ee ea | Platinum wires are sealed into the glass at each end, to conduct the electric 

969. Jointed Discharger, with two glass handles, . 

970. Universal Discharger, mahogany base, large table maidahe 

: pillars with universal joints, sliding-rods with balls ora points : 12.00 

G71. Universal Discharger, black-walnut base, with a sledincFed. 

point and ball; a glass pillar with a similar aidincecnde* cach 

has motions in all directions; a glass table; neatly es and 

as large and efficient as No. 970,. .— a 

current. 
. 

The brilliancy and beauty of the electric light with the Induction Corl, the 

creat variety of effects of strie, stratification, color, and fluorescence, are inde- 

scribable, and many of them are shown with fine effect with the Holtz Machine. 

The great variety of forms and sizes renders it difficult to fix prices. x 

few forms are given on the following page, with approximate prices. We will 

endeavor to make, when- desired, the best selection for amount required. 
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Geissler’s Tubes. 

990. Plain Tube (Fig. 1); 
991. Plain Tubes (Figs 1); 
992. Cascade Tube (Fig. 2); in the narrow tube the:stratific 

culiarly marked, and the light in the balls is phosphorescent, . 3.50 993. Cascade Tube (Fig. 2), large size, PI Lp 4.50 994. Tube (Fig. 3), with two divisions, with different gases; ; no commu- 
nication exists between the portions; the illumination of the in- terior bulbs by induction is very beautiful, . 

of large sizes, . - 6.50 
ation is pe- 

6.00 995. Tube (Fig. 3), with three divisions, large'size, . 3... $3 ee xaeOO) 996, Tube (Fig. 4). The narrow and the enlarged. portions produce pe- culiar effects upon the intensity and color of the light, and of the stratification, MSPS eta ees beer eating fee ee eT GeO, eee 997. Combination Tubes (Fig. 5), with interior narrow tube and bulbs of different-colored glass. The light and colors are yery brilliant, 4.50 998. Small Tubes (Fig. 6), with variety of elements, . ste wld enn 999. Tubes (Fig. 7), with interior spiral of fine tube. The outer one is to be filled with liquid for Jluorescence, &c., 3.25, 5.40, and 6.40 
Nore. A solution of quinine, colorless, is of’ 

1000.. Tube (Fig 
a rich blue, with electric light. 

. 8), for showing stratification in broad planes, . 
1001. Tube (Fig. 8), similar to No. 1000, mounted, 
1002. Tube (Fig. 9), for the rotation of the curren 
1003. Globe (Fig. 10), with interior Al 

trounda magnet, . . 6.00 
at spiral of fine tubing; the globe 

may be filled with a solution of chloride of gold, quinine, &e.,. 3.50 1004. Globe, similar to No. 1008, inclosing rosette of small colored tube 
of different-colored S1SSE) Se ych nA ot aile . 3.25, 3.50, and 4.50 | 1005. Tubes similar in form to Fig. 7; the interior tube forms the words 
“Volta,” or “ Galvani,” 

1006. Tubes in form like Fig. 8, ine 
1007. Vacuum Tube, 

will not pass 

° . . e . ° ° . e : 4.00 

losing a uranium vase, 3.25, 4.50,and 6.50 
in which the vacuum is so perfect that the current 
between the wires, although they are but one fourth 

of an inch apart, . | 

phosphorescent, of different colors, 3.25 and 4.75 

———— 

ELECTRICITY. | o1 

Magnets. 

Hit H 

S 
<i i 

Mill! 

(IT 
No. 1030 

| 50 
> pil in bOX, eee 50 25. Natural Lodestone; piece, 1n DO*; - 2 ORES Seated nay eras ee a Magnet; polished steel, six inches long, . RAE RS ra ee 

1027. Bar Magnet; polished steel, ten sete sata - ee Bare Laay Ye 
on ates ted by screws, eig g - two plates, connec i 1028. Bar Magnet; 

e 3.50 ‘ e hes long, ; ° ° ° . ° . 

enet; three plates, ten mc 3 ie rere 
ae eae ye Bar Magnets; polished steel, with polished ee 1030. Pair of» 2 =o Soe aia ie Vise Fy, Mag ay eileen? ; 15 tures ;- in mahogany ? ae ; a” he epee ergs i\Breaking Magnet, grooved to break into aoa 1.00 . 

Ss 
. 

7 
C 1 . ? ¥ i ah Magnetic Needle, four inches long, on stanc ‘an ie a - + 2.50 Ae 5 is vith agate cap, stanc \ 5 le. six-inch, with aga ; -ad- agnetic Needle, vee - {4% inches, gra a  Aiatin® four-inch needle, in brass case, ae ee , par- 

Ae uated arc of 20 degrees; glass ee Mi see sensitive, . 10.00 2 ca i Accurately mace ¢ 
allel with the zero line. # : 

* I S 5 (ie 1 b ss iS) $42 ° . ° 
° 

S 
) \V O } : ° . 

i bees ivot 1037. Astatie Needle, six inches long; with stand a Siena eu 1 ae Astatic Needle, six-inch; agate cap, stand sre: 2 oh saint 

ne U or Horseshoe Magnet, four inches long; polished ste", 1039. U or 
} * r 10) 

for half its length to avoid tarnishing; with armature, o 

1040. U Magnet, with armature; six inches ee verte ne 

: ag ith armature; eight inches long, are 
1041. U Magnet, wit 

1042. U Magnet, with armature; ten inches aaa ti Pinsent au be inches with h er B 43 g and armature; ten inc Male einatuie: 2:50 

7a C mapoeaatt Magnet two plates six inches long and armature, 1044. Compoun s = (0 
4045. Compound U Magn et; three plates ah inches long, . oe 

1046. Wheel Armature; revolves on Ran Canal a 

1047. Pocket Compass, in brass box, an slr Ee Bs 
; Compass; agate cap, brass Ox: i Gene ey 

baie Soe Compass; very delicate, silver case, Ut pene “20 

1050. Magnetic Fish or Swan, . ‘ eee Sa ee eG 

| 

ay 
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Voltaic Batteries. 

No. 1062. 

1059. Galvanic Couple, or Frog Battery, 
1060. Voltaic Couple; 

and wires for the current, . POR iy Se raha epee Meghan Mis re 1061. Sulphate of Copper Battery; double cell of copper six: inches 
high; cylinder of zinc, supported by wood insulators, « ose 250 

1062. Smee’s Battery ; glass cell, two quarts, zinc electrodes four by two 
inches; screw pole-cups, ar aa prorat ee: 3.50 1063. Smee’s Battery; electrodes eight by four inches, 4.00 

1064. Daniel’s Constant Battery, . 2.25 

ae Aig Ww 

Ep Pe 
; ea 

(Alii 
) tha acre 

iQue = 
I = = 

No. 1065. No. 1067. 

1065. Grove’s Battery ; glass cell, heavy zinc cylinder; platinum elec- 
trode three inches long, . ES Aa oar liters Pacts ars & - 2.00 

1066. Grove’s Battery; four cells, in black-walnut box, . - - 9.00 
1067. Grove’s Battery: six cells; in’ box,.... Cielito wn ge Queso hs, aye Eo RE 
1067a. Leclanche Battery; a glass cell, with a porous cell filled with 

peroxide of manganese and carbon enclosing the carbon elec- 
trode; arod of zine forms the neeative electrode; the outer 
cell is to contain a diluted solution of sal-ammoniac; the power 
ds feeble but very constant, . . . .. Pr che 

plasma tea ae aT? St TAO 
glass cell, plates of copper and of zinc, with bar 

| 

= 
*. 

9 

BLEGTRLOITY. 

A\ 

| 

THN 

A AA 
* ; , 

No. 1068. , : 

s tery: two-quart glass cell, solid carbon Spiess | 

ans tapes Ader a clara connections, and stout ei eee 

heavy cylinder of rolled zinc, with sti eee He = 2 ae 

bon. Clamps and bands are sent with a NetRE yo | Bee a 

cells, to admit of their being united ae neers ae ANEW y 

1 69. Bunsen’s Battery, similar to No. oS one-gallon i 

1070\ Bunsen’s Battery; twenty qe cellss a st re 

os Set * ee aaders eae lobe with wide cylin- 

oe Tee goa Dee mins The ahs plates are gas Ve om 

Pcctteg nt ‘ass: sliding-rod, permutting 1 
zine electrode is connected to a Dies? sliding ae OTe aan: 

to be drawn out of the liquid. This is the pent a, ee chee 

: “poses, and can be kept always ready fo use. x 

See ie from injurious fumes. papas one quart, 

1073. Bichromate of Potash Battery ; oieee ae 

1074. Bichromate of Potash Battery ; one ga a Rane ee 

Di. ic Cell, for projection. Two plates of plate ein 

re eae by a ia of rubber, and confined together by brass plates 

hes a anal copper and zinc electrodes and screw pole-cups, 

No. 1076. 

« 
5 is Cc € 

e Oo 

07 st d’s al an 21 fed ; Leh 

, b 8 5S 
9 9 

: 
\ 

and brass pillar, 

2.50 

3.00 

. 45.00 

4.00 

3.50 

4.50 

5.00 

3.50 

4.00 

a 
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O4 phate. ELECTRICITY. | im | | 

a é 

mf : 
No. 1080. No. 1081. 

1080. Galvanometer, Compass form; mahogany base, graduated com- 
! pass-card, with magnetic needle seven inches lone. <A helix of 

insulated wire passes many times around the needle to pole- 

CUPS ee eH - 4.00 \ 

1081. Galvanometer or : Multiplier; a ee an very ‘ns sille- chvercd 

- copper wire wound on a flat wooden bobbin; an astatic pair of 
needles, the upper one near the upper plane-surface of the helix, 3 
the under one in the middle section of the helix; the needles \ 

rest on an agate cap on a pivot; a graduated circle is placed 

under the upper needle; the coil rests on a mahogany base with 

No. 1099. No. 1096, 

1096. Apparatus for the Electric Light in a Vacuum; glass globe with 

stop-cock, sliding-rods with carbon holders. Cis Fe fe. Bo tO Oel Hi 
levelling screws, and:is covered by a glass shade, . . . . . 17.00 1097. Carbon Points, for electric light; per dozen, 2.00 . ANN 

1082. Galvanometer or: Multiplier, similar in construction to No. ql 1098. Electric Lamp; mahogany base and pillar, through eueis passes 

1081, with helix of very fine silk-covered wire; the astatic | a/conductor which connects to a brass arm and sliding-bar, fit- | 
needle, carrying a small muror, is suspended by a fibre of silk fe phe with clamps for a carbon. A brass pillar rests on the base, 
from a brass frame, with motions for elevation and adjustment; i. holding also a carbon. A divided cone of metal is fitted to each a 
graduated scale. This instrument is extremely sensitive, and is : pole, to hold metals for deflagration, and fe rag wire; pole- | 

‘ r : ES , : ’ 
used with the Thermo-Pile (see-Heat, No. 405), . . . . . . 80.00 . cups for. battery wires, . . 8.00 

TORS. TF EM ERR A OME DER 7 Aoevisis Ofna, eine’ hvebye\snCies: in Gye t 1099. Electric Lamp, similar to No. 1098, with @ par bors nickel piace 
ameter and one inch in width, supported on a mahogany frame. ft reflector, ten inches in diameter, . ei te ee: Op | 
and base, with levelling screws. In the centre of the ring is » & 1100. Electric Lamp; small automatic lamp, Browning’s ie et Gare eee | 
placed.a delicate magnetic needle, one inch in length, with a ‘oe 1101. Electric Lamp; automatic action, with adjustment for keeping the 
graduated circle, in brass cell and glass cover. In use, the | at 

ring is placed in the plane of the magnetic meridian, - 20.00 | 

1084. Tangent Galvanometer, similar to No. 1083, with three coils, for | 
currents of high intensity, for great quantity, and for interme- es | 

diate currenis,. . . 2 ah 5 2TB0 i 
1085. Galvanometer; on horiz one nate Snowe on er ae callatat 

The needle carries a vertical index which is clearly visible over 

a white background. It is also arranged to be used with the 

light at the same ae or separating the carbons to any re- 

quired distance, . . Pio i ee ae. 15.00 | | 

; 1102. Browning’s Regulator. For the electric light in this lamp 

both the carbons are moved by the electricity of the battery em- | 

ployed; the light remains uniform in height and very steady in 

action. From 26 to 50 cells of Bunsen’s or ‘Bichromate battery 

should be used, B. 52.00 

- 1103. Duboseq’s Regulator. This aa. cow ani approved electric 
——— 

lantern, and the image of the index projected wpon the screen, . 

Heating Effects of the Current. 

1088. Powder Cup. Brass cup, with platinum wire, 

1089. Voltaic Gas Pistol, brass barrel, mahogany carved handle, insu- 

lated screw-cap, with platinum wire for firing gas, . 

1090. Voltaic Gas Pistol; similar to No. 1089, fitted also for static ase, 
tricity. (See No. 914.) . 

1104. 

lamp has the movements of both carbons regulated by the bat- 

tery current; the light remains uniform in height and cere 

steady. From 95 to 50 cells are required, ._D. 55.00 

Foucault’s Regulator. This reculator is specially used 1 in light- 

houses, and is very desirable for use with the lantern. The light 

is automatically kept constantly illuminated, D. 100.00 
ee ee 
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1108. 

1109. 

1110. Decomposing Cell. A glass vase, resect ome w ith abe and 

BIEL. 

1112. 

1 

WLECYRICITY. 

Chemical Effects. 

ij 

== ===! 

SSS 

7 

=I 

No: 1110. Ses No. rs 

Electrolysis of Salts. A bent Ge with platinum electrodes 
and conducting wires, . . ; Fas ; 

Electrolysis of Salts; bent fee upon a bases eh latino ibe 
trodes and conducting wires, . 

platinum electrodes, and.brass pole-cups,. . . . . 2.50 and 
Decomposing and Recomposing Water Apparatus. A strong 

glass receiver, capped at each end, with sliding-rods and _ plati- 
num electrodes; mahogeny base and pillar, with graduated jar 
to measure the gas evolved by the displacement of water. .To 
recompose, turn the electrodes into the Bas, and pass the elec- 
tric spark, 

° ° . 

Decomposing Tank ; atte fate ‘aides. pease pee ane screws, 
with platinum electrodes, for projection, . 

On the Laws of Currents. 

Nos. 1113, 1114. 

1118. Ampére’s Frame; mahogany base, brass pillars and arms with 
mercury cups; a set of five forms, and solenoid, of insulated 
copper wire; showing the action of magnets upon the currents, 
the action of terrestrial magnetism, and the action of currents 

upon clirrents, «2. . ‘ 

1114. Solenoid, or Helix, to exhibit he phenomena of pueacten and 
repulsion as a bar magnet, . . . 

WLEeEOTRECT@Y. 

1118. Ampere’s Table; consists of a mahogany base, upon which are 

two brass columns, between which is a sliding mercury cup. One 

of the columns stands upon a sliding-bar, and carries upon a 

sliding arm a multiplier, or square frame, upon which twenty 

turns of insulated wire are laid. Supported by the other column 

are frames of wire of different forms, through which the current 

passes to the mercury cup below. This apparatus demonstrates 

the attractions and repulsions of currents by currents in the 

most perfect Manners, se) ae oT hatl eg ; 

1119. De la Rive’s Ring; a’ floating battery aha coil, to bi need with 
a bar magnet; illustrating attraction and repulsion of a current 

DR IGE, «Siok ve Se yay Rec ea he Sees gh ee ee eats 

“No. 1120. No. 1125. 

1120. Contracting. Helix; mahogany base and pillar, copper helix, . 
1121. T Bar, of copper and iron, with bismuth plates, for thermo-electric 

| CUA gate Oe ee a AE ce ataed cake es ean ae 
1122. Thermo-Electric Plates; pair, . .. . . . . hey Meer eee 

1123. Thermo-Electric Plates ; a series of five aecia: ctiecehaets 

1124. Melloni’s Thermo-Multiplier or Galvanometer (see No. 1082). 

1125. EFhermo-Electric Revolving Arch; consists of a steel U mag- 

net on stand. A brass pillar.is placed between the poles with an 

agate cap, on which rests, by a pivot, an arch and ring, and also 

a plate, holding a spirit-lamp, . . .... . aya 3 

1126. Thermo-Electric Arch, similar to No. 1125 ; the ach re peel cos 

around one of the arms of the magnet, pan ahh Pc nvaten 

1127. Rotation of an Horizontal Goriductor by the Barth? s Action; 

mahogany base, annular vase of mercury with central pillar, and 

revolving conductor with pendants to the mercury, Mead Gets gee 

1128. Magnet revolving around a conductor, . . . . 6 + ee ee 

1129. Magnet revolving on its axis parallel to conductor, . . . 6 + + 

Magnetization by Currents. 

1130. Ampere’s Helix; a small glass tube, around which is coiled an 

insulated copper wire, with ball and binding-screw at each end; 

for magnetizing steel needles by the Leyden Jar or by the Vol- 

taic Current. Right and left handed spirals, each, . . .- - 

97 

27.50 

1.50 

5.50 

5.00 

10.00 
8.00 

2.80 

yee », 
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: 1145. Electro-Magnet, in frame, similar to No. 1144, eight inches long, 13.00 i 

1146. Electro-Magnet, in frame, similar to No. 1144, with magnet MN} 

ten inches long, with armature and platfortis) <:,ice tsk Me, ay oe ae 

; 

, 
No. 1136. ; 

i 

1135. Helix on Stand; a coi 
q 

| 

ee a coil of insulated copper wire, resting upon a 

| 

ble coetat eee Pade es brass pole-cups, mova- ’ 
| 

11386. Helix with three Poles. The helix is divided re Fe aeartcels in 
i 

wound in opposite directions, pe tek Seen a 3.50 
| 

1137. Helix and Ring Armature of soft iron, divided into Oe se ‘ 
. I 

eat circles, with brass handles, - . Pale 4 er. | reaegerle ath Ry ; 2 50 

| 

beni es ae ibs eee? to use with magnetic ae in ity No. 1147. 

i i ee eres eis on stand, . 4.00 | 1147. Model of Telegraph Receiver; mahogany base, electro-mag- ii 

eanreod ey ade walian: eta ee 0) eee copper wire, . . net, armature with spring and point, spool of paper ; with signal- oe | ii 

blé for 2 sae any encak is made of form to be suita- 
key on same base, . CEO ng Sea at eens tie ag atta HP SLU HI 

Lidice Wlectve:Masnet. Assott isk te ‘. : ve ser ede SETS aay eh nee) Ve 1148. Model of Telegraph, similar to No. 1147, witha signal-key on a : i 

need Wren, Heike OF eer Beles ie parallel arms, each | P separate base, and wire to extend around the BOOUI Ye oc VE 8.50 ; 1 

1149, -Electro-Magnet, five inches i. wire; four inches long, - 2.00 a = 1149. Model of Relay Magnet, with pole-cups for primary current.and ; | il 

1143. Electro-Magnet aout wel ar easy 81), . for local battery, to work No. SUAS Sa Oe Aah Seager sah taken 8.50' ik 

: 1es long 
£ : : : . rt 

| 

See 3.50 an 1150. Signal Key, for making and breaking a battery circuit; mahogany fe | 

Bali oo oan eens te gh eee ol eaaineties A SD Bil 

1151. Telegraph Sounder, as used on LR Galiesobe, i-ihusi San hh aie ee | | 

1152. Telegraph Register, on black walnut base, . — Lee ig tay OO aay 

1153. Copy of B. A. Unit or Ohm, as issued by the Committee, im- | el 

ported to order, Pee Sh diet eee SS Rae ab 5 Aiea Hi 

1154. Unit or Ohm, which we warrant the exact equivalent of the B. A. A 

| "Unit. A coil of German-silver wire, - - + - Wasierive wean rl | ! 

1155. Reflecting Galvanometer, Sir William Thompson’s, with astatic ; 

: needles, tripod pattern, short thick wires; with lamp-stand and 

— seale; with 1500 ohms resistance. Imported to order, . + - 75.00 aM) 

1156. Set of Shunts for No. 1155, 1-9, 1-99, 1-999 resistance, . . - 21.00 | 

1157. Page’s Revolving Electro-Magnet; steel permanent magnet’ | 

2 | on a stand; an electro-magnet revolves between the poles, a: «TOD | ih 

a | 1158. Page’s Bell-Engine, similar to No. 1157, with a bell which is | 

. sounded by a hammer propelled by the revolving magnet, . “+4 10.00 f 

1159. Insulated Copper Wire, cotton-covered up to No. 12. per lb., . —..75 iM 

1160. Insulated Copper Wire; No. 20, 1.00; do. No. SSN seatoie gues tae an eee ae ||| 

1161. Silk-covered Copper Wire; No. 94, 2.50%* Now 0,-6.0 2 ees 4.25 

; 1162. Silk-covered Copper Wire, Waseda ort Sl yo es 7.50 

i | 1 1163. Platinum Foil and thin strips; per erain weight, . .--+ + + + 7.50 . | 

Vdd: Bec ax j 
- | 2 1164. Binding-Screws of brass, with two screws to connect to wires, . oy 

oie lasnet in Frame; mahogany frame, supporting a mag- = a . 1165. Binding-Screw, with taper screw or nut, with two screws, - - 50 

we six Inches long, with armature, ring for weights and ee ES 1166. Binding-Clamp, for firmly connecting copper ribbons, . - + - Yh 

VR PO CTE SS ge peo e ye Ne AT eh at ye arte eR Le oe hok eo 3:8100 » i 1167. Battery Porous Cells, Zincs, and Carbon Electrodes, of all kinds. 
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Voltaic Induction. 

No. 1170. 

1170. Matteucéi’s Apparatus, for ind 
the Leyden jar; two coils of i 

iction of the voltaic current from 
nsulated copper wire wound in single spiral upon plate-glass, mounted on stands, 1171. Flat Spiral; ribbon of copper, insulated, with pole-screws, : 1172. Henry’s Secondary Currents, of different orders, producing an intensity current from a quantity current, and the converse ; series of flat helices of -coarse and fine insulated wire,.. 1173. Flat Helices, of coarse and fine insul 

not attached to stands, 

18.50 

ated wire, mounted upon, but 

- -.- 18,00 
il ‘ui rll ~ {unin Tp, 

<n === TTT SSS == 
fi — = sm“ 

: EC 
———————— i hs 

No. 1174. 
1174. Arago’s Apparatus; consists of a mahogany base and fy with cover of parchment, upon which js 

dle, and beneath Which is a rot 
dle-pulley, driving 

1175. Three Dises, for Aj 
and glass, 

ame, 
placed a magnetic nee- 

ating dise of copper, 
-pulley and crank, . 
ago’s Apparatus : 

With spin- 

copper, with radial slit, zine 
. 

. 

PEUETERTU TUT TTTTTTTCTTTMTTTCTTTMTAAAMATMATTTTTIT TTT 

- No. 1176, é 
1176. Double Flelices ; consists of a primary helix attached to a mahog- any base, within which is a core of separable soft iron wires, and 

ee mere! 

ELECTRICITY. 101 

es ] C 9 ¢ b Cc 9 o ° e . ° ° ° 

oe 

es No 1179. No. 1178. } 

‘ yee lectrotome ; on 3, Page’s Shocker, or double helices and vibrating NE ie air 
gies hogany base, with screw-cups for battery a the force of 

mahogany ? . 2. for varying 
z : es able, for varying : M 1 ‘on wire core is MOV ; 

7.50 
rents. The iron day earn . ‘ > “ 2 : 4 ° . ° : © 

. it 
the shocks, . ‘tome. The circui 9. Page’s Vibrating Armature and aN US surrent is shown cee or , k is through a cup of mercury; the eatra c 9.00 reak Is Sy 

5 ° tse 
by brilliant flashes, bebe gis fee re ei 

1180. Handles for Shocks, of brass; pair, with wires, . - 
: =, +1; 2.00 ith r linsulations; pair,. . - or Shocks, with rosewooc mg Adee ee ee hy 

ae eae ce Tease” and fine, for connections, insulated, 1182. Set o fe) 

No. 1188. 

‘ : des a battery, ratus for Shocks, for medical bad one aan com: wit ; ne a ble helices, handles, and sponge handle, wit . dou CS, ar Eta Main aad d ape plete, in box, . re ara the Action of the 3 4 ‘ canes Cirele, Illustrating Induction Dy | liameter, fixed Bo ae a @oncate of a wooden ring two feet in ¢ ales Earth. ye is is placed in a square fre < . rank : € axis 1s place 
to an. axis with crank; th a base with pillars; around | n centres supported upon a base ae ae ptacbeerd sail oh | turns of insulated copper wire, rae Hers Ty eS nat Many .vurp: [ ns : ; for 

> ying are wounte ; 5 . ole-cu Sg or 

ie i as passing through a commutatol with p PB) 95.00 terminals passing iS ees aN hen ce he a oritd, Veh aie vee Baek 
conductine wires toa galvanometer, . fon] 

12.00 

| eee 
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THE INDUCTION COIL. 

_ The Induction Coil is constructed upon the principle of the Double Helices 

due to Henr y, Page and Faraday, with the addition, by Fizeau, of the condenser 

(which is virtually a large Leyden jar formed of sheets of oiled silk and tin-foil), 

to the Inéerrupter ; with this the tension of the discharge is immensely increased. 

Up to 1857 no coil had been constructed giving sparks over three inches, and 

but very rarely over one inch in length, owing to the great difficulty in effecting 

the required insulation. At that time E. 8. Ritchie devised the mode of winding 
the secondary helix in strata, in planes perpendicular to the axis, requiring but 

slight insulation, and rendering the increase of the tension, and length of the 

spark to two or three feet, practicable. This mode he published in Stlliman’s 

Journal, which was copied into foreign scientific publications; and it has been 

universally adopted by all makers of the instrument. 

The power of the coil is far greater in volume of discharge than of any Elec- 

trical Machine, and it has the great advantage of not being affected by moisture 

in the atmosphere. In the larger coils we make the break-piece to be operated 

by a ratchet-wheel and crank, which is very convenient for many experiments, 

and valuable in the production of varied effects, and for the obtaining of sparks 

of greater length and volume. When desired, an automatic action is added. 

Thee oun a 
A 

= a_i 
= 

We MTT ae 

E : 

Nos. 1190—1197. 

Induction Coil, plain form, horizontal helix; mounted on a mahogany base 

and supports; the dischargers are placed on a bar over the helices ; the vibrating 

break-piece is adjustable; brass screw-cups for battery connections. 

One to three cells of Bunsen’s or Bichromate of Potash Battery will suffice, 

though for best effects more elements should be used; and for the larger coils, 

doubling the series of cells. : 

1190. Induction Coil, capable of throwing sparks % inch, ... . . 25.00 
1191. Induction Coil, “ «6 Aes lip a en Pe aaa 9 || 
1192. Induction Coil, “ «6 i. del Oenabese sash 6 > OOOO 
1198. Induction Coil, “ ee Pogl reaat a tp oo iern le! ting OO 

1194. Induction Coil,  “ Cnet a Se Slate te OO 
1195. Induction Coil,  <“ oa fay bane s giictg hl caterers tal eee 

1196. Induction Coil, “ airs erie eS ie kan a Oey 
1197. Induction Coil, “ $e ta | Shilpa 1c eee 

1198, Miniature Coil, giving sparks % inch, 6.00; % inch,. . . . . 12.00 

ELECTRICITY. 103 

&) 

Nos. 1201—1205. 

Induction Coil, Ritchie’s Improved Form; mahogany base support- 

ing the primary coil, over which is placeda movable glass cylinder and movable 
secondary helix; glass discharging-pillars, and crank interrupter. 
1201. Induction Coil, capable of throwing the spark 4 inches, . .. . 150.00 
1202. Induction Coil, & ss ind Rte 6 aires ve). SOGOU: 

1203. Induction Coil, &¢ e mts. Sema 
. 1204. Induction Coil, vs Ng S65 ges ; €8 Sia 

1205. Induction Coil, ef eo Hephis.  S geitass re 

1206. Commutator, for reversing the battery current, » . .. . . 5.50 

mn ini | 

Induction coils of large size, similar to those made for the Stevens 

Institute, U.S. Military Academy, and several Universities, will 

be made to-order. 

Israary 

SSE — 
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No. 1215. 
No. 1227. 

1215. Magneto-Electric Machine, of improved construction; two 
large compound magnets, between which revolve armatures sur- 

. rounded by large coils of insulated copper wire. The instrument 
is arranged for giving shocks or for decomposing water. The 

magnets are finely polished half their length, the remaining por- 

tion japanned. All the parts except the coils and magnets are 

of brass. Four magnets,ten inches long, . . . . 30.00 

1216. Magneto-Electric Machine, similar to No. 1215, ie six mac- 

Nets, bwelvetnoned In JeMoth, 465 8 el et aw cae ie hw AO GOD 

ground leyels, sight-vanes; very superior work; in box,. . . 34,00 

1221. Surveyor’s Compass; needle 6 inches, plate 18 inches, ground 

levels; very superior and accurate; inbox, - + + + + + + 37.00 

1222. Surveyor’s Compass, similar to No. 1221, with vernier,. . . . 47.00 

1223. Sere s Compass; 7-inch needle, plate 19inches,. . + + - 41.00 

1224. Surveyor’s Compass; 7-inch needle, with VOEDIC!s har ce? ene te OOO 

1225. Tripod, for the surveyor’s compass, . - BPTI ar  t a inte BAO iP 

1226. Plain Transit, 614-inch: circle, with two okie verniers reading. . Mt 

to minutes; two rows of figures in opposite directions; vernier | 

opening large, and covered with plate glass; 414-inch needle ; ' 

adjustment for vertical plane of telescope, ‘improved spring | | 

tangent-screws and lower tangent-screw, shifting . arrangement ! 

to setlinstrument over a given point; 10g-inch telescope of . ie 

finest quality of lenses. Telescope balanced and reverses at 

both ends, with improved split-leg tripod. F inished in highest I 

class of workmanship, and complete with wrench, scr ew-driver, i 

adjustable plumb-bob, magnifying glass and manual. Mahog- | 

any box with leather strap, SECs a oA pe be et DOIG i : 

1217. Faraday’s Dia- “magnetic Apparatus; consists of two very 1227. Engineer’s Wye-Level; 18-inch telescope, eee 13% inches, } 7 

powerful electro-magnets, supported on a strong mahogan eye-piece with improved screw arrangement, for focus adjust- A 

base, one of which is movable in the line of tl a . ment.of the wires; adjustable stop to telescope, line of collima- 4 
neir axes. The , ? 

cores of each are soft iron tubes, in which Nicol’s prisms are | tion true on all distances; objects erect; the rings and centre |) 

fitted, as analyzer and polarizer. To the inner ends of the tubes --yery stout and made of hard bell-metal; cross-bar hollow with ~ | 

| 
ribs. Very sensitive and perfect level, 8 inches long. Mahog- fT iy 

any case with straps and hooks, contains sun-shade, wrench, | 

screw-driver, &c., with manual, -s . 22. 8) eyes e+ 145.00 Hip 

1228. Levelling Rod, Boston pattern, . . ope nee 0 ’ i 

1229. Chain, 100 feet, 100 links, best steel wire, me gall links onl rings, . 15.00 i 

1230. Chain, 100 feet, 100 links spring-tempersteel, . . ..- . . 8.00 i 

1231. Chain, 50 feet, 50 links, best steel wire, brazed links and rings,. . 8.00 — || 

1232. Chain, 50 feet, 50 links, spring-temper stuely 04 a tiot sl dete ke OO 

1220. Surveyor’s Compass; needle 5 inches, plate 16 inches, with 

No. 1216, 

are fitted soft iron armatures, for showing the dia-magnetism of mm 1238. Chaim, four-rods; iv LOO Tinks, >< iiyecy et ida es eye es 4.00 | 
solids and liquids. An arrangement is made for Foucault’s Re- | 1234. Marking-Pins, eleven in set; spring tempered, cree gs go ehBe08 | 

volving Dise experiment. “) _- 1235. Metallic Tape-Measure; 100 fect, in tenths ; eae case, aT tetlonae) ! 

The instrument will be-made to order of any desired size. | 1236. Metallic Tape-Measure ; gO PO Cipmen 2 Foie sete em Ra eee A 3.50 | 



1251. 6-inch Celestial; 
1252. 9y¥-ineh Terrestrial; semi-frame ; 

territories, Isothermal lines, gr 
polished stand, he eile pean g 3 

1263. 94-inch Celestial ; semi-frame; gradu 
magnitude, ee ar a 

1254. 94-inch Terrestrial, full frame of ch 
ated brass meridian, 

= ——— = 

Nos. 1250, 1256. 

Joslyn’s Terrestrial and Celestial Globes. 
considered the most accur 
maps are copper-plate pri 
uated on brass; 

—ASTRONOMY. 

ASTRONOMY. 

ZED 
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" Nos. 1254, 1258. 

These globes are 
ate and superior of any now made. The 
nts; the meridians are accurately grad- 

the workmanship throughout of first class; the varnish is clear, and will not crack or peel of. The globes are fully warranted in every respect. 
In a case, without additional charge. 

1250. 6-inch Terrestrial semi-framie ; 
sions separately colored, 
capes, &c., 

problems, 
1255. 9%-inch Celestial . 

_ 1256. 12-ineh Terrestrial ; semi-frame; the ma 
with all the details desirable on a glob 
graduated are, 

1257. 12-inch Celestial ; 
1258. 12-inch, Full Fra 

Each globe will be packed 

has the leading political diyj- 
the principal cities, bays, rivers, 

semi-frame; contains stars of 5th magnitude, . 
has the separate states and 

aduated brass semi-meridian ; 

ated meridian, stars to 7th 

erry, with margin; gradu- 
hour-dial and index: all appliances’ for 

—- —S= 

Ge ES AR A AO te ae cone TE 8 
full frame, mounted like No, 19049 8) ee TL 

ps of finest description, 
e; black-walnut stand, 

semi-frame; has stars to 9th magnitude, 

and cherry, : 
Frame; rotary motion, wrought- 

andsomely ornamented, . . Pieerney (: 9 
oad 

11.00 

11506 me; graduated meridian, hour-dial index, and horizon; handsome frame of cedar 
1259. 12-inch Low Bronze-metal F 

iron conical bearing; h 

14.25 

4) 

———— 
GLOBES. : 107 

tal 
; -otary stand of ornamented metal, : ze Pedestal, rotary s 2 d 

me She alee combining light weight with symmetry an 
no : th: nickel-plated meridian, hour-dial, &e., ie eee aris 

ato Bronze Rotary Frame, Terrestrial, m be -] f 
avn ’ 

iS ia degrees, brass hour-circles to both poles. ee at te 
mee in fullness and accuracy, with as muc 

istent with legibility, - . + + + + 1° 1 simi- 
6 A coe Bronze Pedestal; rotary, mountec 49 -inc ; gery a aes ree pia: lar to 12638; height 3 feet 6 3p ie to hie terrestrial, . + + 

/ = Imiiar -inch Celestial Globes. 2 Oe ee 
ai slated Globes, of cither the above sizes, at 15 per cen 1266. 5 

24, 

ic G be. six inches diameter, originally designed. by 
1267. Solar Tellurie ole ae: o the causes of the changes of Sensons, 

7 ae Bears Sagi are related to them. <A descriptive and other ‘ : igre ve 
tia of thirty pages fem aN RE HT aoe gts 

1268. oe pate: Bnei tid earth’s axis, the causes of the 

ne ne A of the moon around the earth, the 

Seite aes cea of the sun and earth on their Lae 

ere ina terrestrial globe ; mahogany base rian : 
‘ jJanisphere; showing the positi 3 1269. Whital’s ay ot a “16 inches square; plain, 2.00; colored, beavens at any time; = ee Ad, anal nance! 

1270. Fitz’s Terrestrial Globe, eee am inate ie 
_ The stand supports on its upper surface a ree ts 

on an axis, representing the eso ee gar Rast the tosh, The disc has concentric circles, wal pe pe se aeege tne 

signs of the ecliptic, and subdivisions fox ie aa 

month) It is also graduated to degrees, with = pelane aa! 

to the disc, at an angle of 6672°, is a rod represe 9 

i ; 2s, its centre being 
of the earth, upon which the globe revolves, its c 3 ee 

: f 5 a 
tically over the centre of the disc; an index poin ie? 

ertic: } 
) eo 

: re of the globe representing. a central ray of sol: 

= RA 1 nicht, line of twilight, and horizon ivisi ay and night, wilig divisions of day D 3 ae 

fee shown by brass rings. A manual accompanl 

ak Th globe is Joslyn’s 12-inch Terrestrial ye. ite ale e s | 
globe. 

3 

areas 

. 42.00 

10.00 

50 

00 

10.00 

3.00 

24.00 
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' Gasometers, 

aberry SS = S 

eS 

wf ee Men 

erat 

Se S eee 

Hi 
-f 

i ij | f i 

i uy WAN 
ran ie i TT na 

Se 
pe 

No. 1280. No, 1282. 

1280. Gasometerts; a pair of copper, mounted on base, with casters, side- 
tubes for is balance-weights, brass inlet and outlet tubes with 
stop-cocks, cylindrical iron pressure- -weights; substantially 
made and japanned; the bells: are 974 inches in diameter by 381 
inehes-in length, 3.70. ee rebel de ratcd ts 

1281. Ghsbiistere: a pair of copper, shits £6 No. 1280, wee, bells hg 1g 
inches diameter, and 17 inches long, : ees 3 “BOLO 1282. Gasometer ; epideieal Inverted bell with stop- Maced in a cistern ; 
a movable metal crane with pulleys and balance- -weights i 
tions ; the whole equals’ the weight of bell. 
or more of the weights, a corresponding: 

in sec- 
By removing one 

pressure is exerted on 
the gas. The rising cylinder is 16 inches diameter by 26 inches 
high; it is made of galvanized iron. They are strong, econom- 
ical, and durable; capacity es Spe i o e es to Nie ey 30.00 1283. GAsemdier. similar to No. 1282. The bell is 11 inches diameter by. 
24 inches in length; capacity 9 gallons, - 25.00 
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No. 1307, No. 131s. No. 1309. 

< oi - ° 2.25 1300. Gas Bag, of Rubber, spherical form with socket, one gallon, a 

1301. Gas Bag, spherical, with socket, two gallons, . ms ae 

1302. Gas Bag, spherical, with socket, three ele s an 

four gallons, . pony, ES : 303. Gas Bag, spherical, with socket, eae | 

ai Gas ae. of stout vulcanized rubber cloth, twenty-four he eighteen ba. 6s 
ze 5) 

rea R ; inches, with socket and stop-cock, 4 

1305. Gas Bag irate by twenty-four inches; with sale anid stop-cock, te . 

1306. Gas Bag, forty by thirty inches; with socket and stop- -cock, . 

1307 Oxygen Flask, of appt thick bottom, with ground cap; one ss 

= 
3 : . eo aed uart, | 

1308. Opel Flask, sic copper, , thick eet with gallows screw cap; . 

é 5.79 one quart, sae 

1309. Lamp Stand, with three aes aie inainer: SCreWws, . ; 

1310. Hydrogen Generator, of glass, with inver ted bell and Bio: ‘cose 

and ball of zinc. The cover is held a screws beneath a flange. a 

Pa) Three quarts capacity, 

1311. Hydrogen Generator, asattat uw e No. “1310, Se addition of a ae 

ee 
de copper basket for granulated zinc, p 

1312 ecness Generator, similar to No. 1310; six quarts fang 7.50 

1313. Hydrogen Generator, of copper, similar in for m and size to No. nos 

, Y 

° . t oo 1312; with basket for zinc, | 

1314 Hiudrogel Generator, of copper, a4 ‘athas high on 10: in ‘Lani: 

eter, with handles and cover; an interior inverted bell of copper, 

with overflow tube, copper zine holder and stop-cock. The gen- 

erator will supply a constant flow of was for the oxy-hydrogen fe 

winch: oP ama light, i te Geena 

1315. Purifier; a copper lake iene screw cap; a diaphragm with 

holes is near the bottom; it is screwed upon the generator, and 

filled with pieces of lime, which purifies and desiccates the gas, 9.00 

1316. Platinum Sponge, jet, and holder, to attach to the Hydrogen os 

: Generator, Shs Ba eke es 

1317. Platinum Sponge, without holder, fs ie 

1318. Woulfe’s Bottle, with three necks; pint, ta 

1319. Woulfe’s Bottle, with threemecks; quart, sae i 
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No. 1320. 

1320. Test Tubes, with stand of hard wood 1321. Pneumatic Trough, of stout 
15 wide and 19 

and pins for draining, . , 1.50 galvanized iron, 20 inches long by inches deep, with movable shelf; japanned, 

ee 

9.00 
1322. Pneumatic Cisterns, made to order, 1523. Cork Borers; set of three, 

ys) 
1324. Cork Borers; set of six, . aS ane eaten tert bs cab ook aha, on ge 
1325. Blowpipe, plain, of DEBS Ad pom he Sens beens. oh Palen 50 
1326. Biowpipe, With condensing PAR eo es Vise 1d 

Y 1327. Blowpipe, cylindrical bulb, 1328. Blowpipe, Oxy-hydrogen. 
platinum tip, and ivory mouthpiece, . 9.50 

3 
. 1329. Crucible Tongs 

D) 
(See Heat, No. 370.) y 

, of iron, . CO fee Ny gh Ot ge ba “75 
330. Crucible Tongs, of polished steel, eight inches long, . 1.25 

1331. Crucible Tongs, of German silver, 
2.00 

1332. Copper Foil, in sheets 94 by 5 inches, 1333. Evaporating ; 
» Porcelain, with cover 

1334. Crucibles 
ers, | inch, 15 cents; 114 inches, 30 _ Cents; 2 inches, 60 cents; 3 inches, 1335. Crucibles, Hessian, in nest of four, 006. Filtering Paper, in packages of 100 Sheets, 4-inch, 35 cents ; 6-inch, 50 cents; 10-inch, Meats te Seabees oA ie hae 1337. Mercury Trough, of iron, with cistern, ten by seven inches, 2° -...-6°00 

1388. Mercury Trough, of porceiain; holds 5 Pokey: yer a Fe, 2 OO 
1339. Mortar and Pestle, of cast iron; 1 pint, E2350) uart o>), - 1.50 1340. Mortar and Pestle, porcelain, 4-inch, 1.15; S-inch, 1.50; 8-inch, 1.75 
1341. Mortar, of Agate, 14 inch 

Dishes, of porcelain, in nests of TVG) ciety! 1.5 

» 2.25; 2 inches, 3.00; 21 inches, . . 5,00 1542. Mouthpiece, for inhaling gas, with pROUPaD Chey oan At oS = tO 1343. Nipper Tube Holder; brass, screw-clamp with cork jaws, < 2 9.50 
1344. Pendent Socket, for TPPOTR A) oh Sy Nexo Oe Dstt Sa Kees ag ae ee 1345. Platinum Spatula, per STAD hs Segoe, RE Set Beant 2 cee 1346. Platinum Korceps, SSAN POR. 5 yt TGS 1.50 and 2.00 1547. Rubber Tube, calibre 14 to 74 Inch per foot, pclae ener ees 348. Rubber Tube, calibre % to 46 inch per foot, 

28 1349. Rubber Tube, calibre % inch, Re os hh! -380. 1350. Sockets of brass, with screw connections for tubes, . ee ae ees | a 
dol. Rubber Corks, % to 114 inch diameter, per GOz., “5 elto. «* 50 1352. Sheet Rubber; per square foot, from 

40 to 50 1353. Dissolved Rubber, in tin box, . Relea grantees) Je ure ana 1354. Set for Blowpipe Analyses, Consisting of oil-lamp mounted on stand, blowpipe with platinum tips, crusher, hammer and anvil, agate mortar, charcoal] borer, cupels and holder, mould for char- coal crucibles, and platinur-tippod forceps, 1355. Pinch-Cock, spring-wire, 
25 

were = 

+ ow Co 
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¢ 39) Ho l-oz. 30; 2-OZ.,« ‘ i lying a drop, , Pap toppers, for apply . tg: 2 inches, 
1362. Acid lg ote aes 1 to 124 inches, 25 cents re 

yale’ 5 

1363. Adapters, stralz 3 ae Nowe oe rea ; Sotiaelias 40 : 
rs, bent; di : Naa ee ge Se aah ie e ° m * : 

e 3.00 

" ye EA inches, xi ; ort r e - ° e ° ° 

QRA rs 
ete \ ¢ . : : 5 

ne Arsenic Tubes, Marsh's; fees 2 to 4 oz., 88 cents; nest o 1.10. 
306. 

st oO Sache abe uh aig : 
- Glasses, 1n nes eee to be . pipes Fas ee OZ. ee cents; of six, Scene to 10 c.c¢., 5 ae Ducwniae Tubes; Gay Lussac me aie falas rine bats 2.50 1368. Burettes, or 1.75; to 50 c.c., 2.005 to 100 c.c., Mal gschek mene l! 1.50; to 25 We aes bulbs for condensation,. + + gael ate 
9 Tube, Wi 

F ; : . fA é ° ° 1369. Brand's : ° - quart 
370. Bolt Heads, pint, 60; quart | + 1370. ibe logna Vials, unannealed g ai Se contac he pte tee hh. 
Ln i one Acid Apparatus, Geissler’s 5, pee Dacian’ oe tun Neh serena 

ar * o§ , > ° 2 

Ene Condenser, Liebig’s, of brass, o0410- 2 - Tube, . ° ® 
raat fi M 3.0 

= = e of Calcium ' 
3 A , ° ° : 

1374. Silke nena Volta’s, graduated, . Apts fae 8.00 
ae Eudiometer, Ure’s, Saree eee 4-oz. 18 cents ; half pint, 

: 

7 2 1% 

set DOzayh at 8s a Nr : 5 1 00 

50 
: . lass Wil 

% ° bd 
™ 

: . Bohemian ¢ ’ : go ate Weer ope i 
1377. Flasks - pint, 35 cents; quart, - nis: 4-oz., 18-cents; 

Pyeenesy Pint dicvesters; 2-0z., 16 cents; AO ran] A 1378. Flasks, flat bottom or 

half pint, 25 cents; a 

1379 Funnels; gill, 20 cents; halt p 
i nts; quart, eon toa e 

ee aa 30 cents; pint, 40 cents ; a ts 

alf pint, 60 cents; pint, ee cents ; 
° h 

Py ° 90 1380. Globe Receivers, tubulated, Se ha line gc, 1.50 
eee 

4 on IY * . 05 O. « 

uart, # . ° * ! e- Qe ¥% do., 1.00; 1 do., 
s G0 ier Bottles; 34 litre, 75 cents; rine as Ge 80 

1381. Litre : ASG AS as aed ints; 8-0Z., + 
one Ib, . . 3; 4-0z., 60. cents ; 

1382. Nitrogen oe ra oraduated; 2-0z., 40 cents ; to 20 c.0., 35 cents; 1383. Ounce Measures, & 25 cents ; “ 80 yaduated; up to 5C.¢., ky Bete 
€ i ettes pradua ; 

° . $ AM te 

78 

aie ee 50 Bie 50 cents; to 100 c.c., hina) ty CL esi eas e e = Bulb, e = sy | Predaiieatiee ‘ 
1385. Potash | ifferent forms. See £? int, 40 cents; 

: f differen ; ; ; > half pint 
ee Sires ee: glass, plain, gill, 30 cents ; : spe Sa t C aa 

: Retor Ss 3 
; A : é é A ° @ Fy . | ts s 

a pint, 55 cents ; ane tubulated, 3-0z., 40 cents ; 4-02., 45 cents ; 90 | ; Bohemian glass, tubulate sO HVaR Tp tap ie bar apenas ~ 
1388. Retorts de 55 oy Pa pint, 65 cents ; quart, Cael Sie Pees 65 cst games nannealed glass; per dozen, . eoea0 

‘t’s Drops; u ms 
ea 

1389. Rupert’s 
30; bent, with bulbs, traig patimnee, 228: 1390. Safety Tubes; straight, 10 orammes, 1.50; 50 grammes, : 

7 i ttles ; 
ae 

ific Gravity Bo . Srna Ae i 

Be ee orammes, 2.50 ; 500 grammes, 
Sa ; 

ie ; fax, ; 
irring-Rods; set 0 i, 

ee a eee Hydrogen Genet ae a - 

Hie ai ee test, with rim and lip; per ¢ ; 
1394. S, 

ith glass stopper, ean 

4-inch, .45; 6-inch, 69 § 

i ete iy 1.30 
eerie) aradueted to 50 cubic pee ee : Sul, OO 

LO ee Sete closed at one end,.\ 6+ + * ! eee ele ea 
1396. Tube; = ‘ok barometer; per pound, 2 a sa Ib., 1.25 1397. pence ce free from lead, % to % inch cahbre, pee 1.00 1398. ee ee ate ¥% to % inch, : ; .65 ern sae A ? bite 

pete ee 



Ses Or APPARATUS. 

No. 2 

BY THE SCHOOL COMMITTEE FOR THE 
SET 

ARRANGED BY US FOR, AND ADOPTED 

SELECTIONS 

No. 

9 Capillary Tubes, 
22. Inertia Apparatus, 
23. Collision Balls, . 
OL: Leaning Fearey, 
60. Whirling Ring, 
Oty Compound es 3 

v. eee of Weichts, 

Hydrostaties. 

186. Equilibrium Tubes, 
145. Upward P Lesst 
162. Siphon, om 
174. Lifting Pump, 

Pneumatics 

200. Air-Pump, 

229. Receiver, . 

203. Hand- Ee 
5g Expansion Appar ating: 
on Magdeburg Hemispher es, 
os Fountain in Vacuo,. 

97. Barometer T ae ube, 

alt Sheet Rubber, 
837. Collars and Oil, 

H 
361. Spirit Lamp, a 
374. Fire Syringe, 
379. Bar and Cae, 
408. Wire Gauze, 
410. Conductometer, 
418. Prinej ples of 
446. Palm Glass, Ventilation, 

Laws of Matter. 

91. Illustration of Pulleys | 

COMPILED FROM THE 

CATALOGUE. 
ee 

/ SCHOOL APPARATUS 

SHT 
No. 1 

f 

Prise. | No. Optics. 

ns | ae Prism, 
Price. 

S60 | bt Demonstration eneas oe 

ah | 730. Newton’s Disc, 2.50 

aa » 166. Model of the Eye, 3.00 

3 75 85, Zoetrop
e, 

5.00 

me) dD. NV 5 3.00 

. 18.00. TE eens, 5.00 
3.00, 

Electricit y: 

aa Electrical Machine, % 77. Electrometer, 18.00 

etd ea Flier, . 75 

| 897. Electrical 1.25 
an Bells | 

a 920. Obelisk, . Si 1.75 

-00 — Spiral Tube, 3.00. 

62. Set-of Le 
r 3.00 

See di ea 

967. Discharger, anes 3.75 

- 15.00 epee Bar Magnet, 2.25 

1.50 032. Magnetic Needle
, (od 

1.00 1072. Bichr ‘omate Batter 1.00 

75 1088. Powder Cup, vs 3.50 

5.590 | 1188. Helix and Ring, 1.00 

5.00 | 141. Electro-Magnet, ae 

12d 1157. Rey Tolvi ing Magn
et, 2.00 

6.75 | 1178. Shocker, ; 7.00 

75 1180. Handles, 
7.50 

75 | 1182. Set of Wires 1.90 
OS 50 

5 
2.00 | 7 Recapitulation. 

1.75 4AWS- OF MATTER, . 
oe | Hyprosratics, $34.75 

re PNEUMATICS, « +8275 

ae Hnar,. 37.50 

ay OPTICs, 
10.25 

(9 | ELECTRICITY, 
19.75 
62.75 

$175.00 

oS ee Bo he 

——— . 

ai EE Tae Se j 

- - 

BOSTON ee 
SCHOOLS. 

Laws of Matter. 

No. 
| 

2. Cohesion Hemispheres, - 1a 4 

4. Capillary Plates, 
1.50 

7. Capillary Tubes, 1.25 

91. Inertia Apparatus, .> 1.00 | 

93. Collision Balls, - 3.00 | 

3), Centre of Gravity, 8.00 

44, Pendulum, | 2.79 

60. Whirling Ring, 3.00 

g1. Compound Levers, Pane fe 

91, Tlustration of Pulleys, . - 18.00 

97. Set of weights, 
3.09 

Hydrostatics. 

136. Equilibrium Tubes, 
3.00 

445. Pressure of Liquids, . 2.00 

147. Archimedes Su ee 2.75. 

162. Siphon, : i) 

165. Tantalus’ Cup, - 1.50 

178. Set of Pumps, - . 16.00 

Pneumatics. 

201. Air Pump, 
. 39.00 

998. Receiver, - 
1.00 

. 944. Receiver, - 
3.00 | 

953. Hand-glass, - 
1.00 

965. Expansion Aotaveis TO 

969. Magdeburg Hemispheres, - 5.00 

988. Weight and Buoyancy, - 8.00) 

990. Guinea and Feather Tube, 6.7) 

930, Sliding Rod, oe hee 

927. Collars and Oil, 0 

349. Coupler and Plug, 
1.00 

Heat. 

961. Spirit Lamp, 
Td 

979, Bar and Gauge, 
1.75 

‘382. Compound Bar, 1.00 

408. Wire Gauze, 
0 

411. Conductometer, 
. 3.00 

418. Principles of Ventilation, » 2.50 

492. Pair of Reflectors, . 12.90 

446. Palm-Glass, - i) 

Acoustics. 

515. Violoncello Bow, - 2.00 | 

517. Bell in Vacuum, 2.50 | 

933. Diapason, : LHe 

574. Pipe with Piston, - . 4.50 

593. Sonometer, - . 21.50 

616. Screw Press, 5.50 

619. Vibrating Plate, 19. ch oo : 

Price. | 

Optics. 

No. 

702. Prism, ; : 

714. Multiplying idem, ; 

715. Pair of Lenses, - 

717. Pair of Lenses, 

730. Newton’s Disc, 

766. Model of the Eye, 

Electricity. 

931, Friction Cylinder, 

851. Holtz Machine, 

g56. Cat’s Skin, . 

863. Insulated Sehacon
 ‘ 

872. Insulating Stool, . 

977, Electrometer, - 

886. Fler, 

902. Bells aid ataiidy 

906. Plate, 

907. Pith Balls, . 

911. Ether Spoon, - 

912. Gas Pistol, - 

916. Powder Bomb, 

922. Spiral ‘Tube, 

963. Set of Leyden, bet 

967. Discharger, | 

4027. Bar Magnet, 

1032. Magnetic Needle, 

1042. U Magnet, . 

1046. Wheel Armature, 

1072. Bichromate Battery, 

1076. Galvanometer, 

1088. Powder Cup, - 

1137. Helix and Ring, 

1142. Electro-Mag net, 

1148. Model of Telegvaphy 

1157. Revolving Magnet, 

1178. Shocker, . 

1180. Handles: zal eT es, 

Laws oF MATTER, - 

HyDROSTATICS, 

PNEUMATICS, - 

HAT; . 
ACOUSTICS, - 

OPpTics, 

ELECTRICITY, « 

938. Movable Coatings 
ts ais 

Recapitulation. 

Price. 

1.25 

00 

2.00 

2.90 

3.00 

5.50 

0) 

. 40.00 
00 

8.00 

4,50 

sla 

1.28 

3.00 

1d 

20 

1.00 

err tae 

«1:28 

3.00 

3.00 

Ook 

a 

1.00 

9.00 

0) 

3.50 

4.00 

1.00 

3200 

2.50 

8.50 

7.00 

7.50 

2.00 

$46 00 
. 26.09 
. 65.25 
7805 
. 46.75 
, 1475 
119.00 
_ 

$340.00 
———- ——_ 
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SET 

| , 
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SET 

SUTS. OF APPARATUS. 

No. 3. 

No. 

No. Laws of Matt 

1120. C ae oe 
Price 

; 

2. Cohesion Hemi 3, i edlnaag 52 Ah 

1138. ey 
ken 

37) | 7 Recapitulation. 
—-Prive. 

8. Adhesion Di 1ispheres, . 75, | 432 

1140. Lifti and Ring, . 350 | LAWS OF MATTER, - - 

: ise 
tO . Svecifi 

. 

Q. Lifting Coil 

H 
2 

$859.75 

7 Capillary Plates ie | Sat. Palin ae ae eae: 
. 1142. Electro-Magnet 

aie Ss eae 
48.20 

Fe eenian Tubes, 
“hag } a Wollaston’ Waetae ween 

i {148. Model of Telegraph 
2.50 Sree hoe 

100.00 

93. ees Apparatus, 
SBD 

s Engine,. . ' re 

1157. Revolving one: 
: 8.50 “ACOUSTICS 

. 42.00 

30). hierar Balls, . - 1.00 
Se 

00 
k 

1178. Shocker, . ai 
Oe Qprics a 

. 62.50 

60 peudaaas 
e * $69 | 515. Viol ere 

i 1180, Headlee sade 
io) | Eupcrarcry, 

| “190.95 

0. Whirling Ri ; . 8.00 | ‘249 Violoncello B 
: 

: 
ae vite 

! eR 
J hore) Olle Bell i ow, . 

N 

25 

Gyroscope, 
"3190 | 580. Bell in Vacuum, 

2000 
, 

BA ane thy wrasse 
NO Janse 

ST. i 
a Levers, 

it ee Diapason age) 
‘ion 

; 

Si), Weise’ Frame, 
: ote oy nee with 

Piston, . . 7.00 

| 

97, Ilustration of Pulleys, 
. " T50 | 593. ates: 

- » Loo 

et ae 

. e tile. 
ry: ; 2 

Py aries 
e 3 

3 

of weights, ii : a Ss ae Rods 
of Fir. ” 9150 

pi Laws of Matter. 
Price. | No 

: 61 : 3 ae od and Da 
b £1, ZR 

4 
. Cohesion Hemi A ae So 

e 
Price, 

136° Roaai Hydrostatics. 
ain ey Press, 

at 3.7) 
‘ 

38. Adhesion oar 
f 1 oe Be aie Apparatus, 

1.50 

146. Soria 
Tubes 

. Vibrating Plate 
5.50 

4. ee eine Plates 
4 276. anaes “ae 

Henilepheness 
299 

: ssur Ba onc ave 

‘ 
bre 

[. Capillary 
’ 

: 1 
e Appar tu 

ree hrahtnaden’ Peo 
2.30 

Opti 
ale 

eae 
(25 as Bane {iustration,. 

ee 

Be Hydrometer 
tinciple, 

2.75 672. Pair of Mi tt 

| 
19. Dissected a 

1.50 287. Weight and Buoyancy 
9.00 

1 Lydrometer 
Jar LSP 1.25 677. etedoccere. 

ue 
5 

21. Inertia fee 
Cd 

an 291. hie 
Pressure, 

> ae 

ah Iphon 
: 

704. 
8 

Pi 

‘D4. isl ira ice tA eh a : 
CT GUIGY tonteve ene Seto Se 

an 

165. Tantalus’ Cup, . 
tee 06 Mounted Prism 

2.50 . 

26 ine nt Balls 
sy 2 ee 4.50 | 220: Barometer Apparat 

1./0 

166. SL) Se te 
75 | (V0. Achromatic 

t 
3 

. Illustration of Moment 
300. Gui Ber 

6.00 

178" dydraulic Pipes 
: 1.50 714. Bidets cier Prism, 

wap 
: 

28. Resultant Motion aren spare 306. Geates sand. Heathers Tube, 6.70 

181. ea of Pumps, 
oa 12.00 715. Pair of L Lens, 

ie 
| 

31), Centre of Gravity, Fite ws OOD O17, ieee 
Bag, ; mW) 

dey aki hea ace 
"T30 Lee tas Lenses’ 2/00 ; fe ee é 575 | 388 Be Pisnacx, 10.50 

| 
00 “Reyvolvin' 

Pee ais { 

8. Cycloid Frame 
; 996. reco’ 

1.50 

. 

734, ing Disc 
Appar he 2230 

. 
60. Whirling Ri , 

3.00 | 220: Revolving Jet, « 
ies 

201. Air Pr Pneumatics. 
es Ane nee 

: Peles; om 
‘ 

beth ane? 
3.00 a Sliding hod, 

ane 

ene > Pump, : 
saa Seto 

a 2.50 

Q1. LOSE Ps) atte wo 6.00 39, Air-Gun Barr 
’ 

ie Condenser, 
35.00 es Peaaiareeh 

of her Ieee 5.50 
‘ 

7 vont 
Levers, 

3.70 336. inher 
cloee, cl, 

1,00 

O44. os dee ‘ 
6.50 » AOetvopess |. '; Ye, - 6.00 | 

P| 
QT. S Se 

Plane, _ 6.00 937. Collars and Oil 
3.00 

953. Henge 
d 

1.00 

as 3.00 

89. Miedees 
Frame, .- . 4.00 ae Coupler, . ) 

2 

aoe nd-gilass 
2 5 

E oe 
t 

Be aici neti M7 Hs." D (oer 
; 

384 Conilensins Chamber, 
100 831. Fricti “iaiaeigss 

l; 
97 eae ee of Pulleys, 

. 18.00 
ee 

50 

269. Expansion 
Apparatus 

1.20 ae Hole 
Machines 

50 

. Set of weights, 
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SETS OF APPARATUS. 

No. Price. No. Price. 

poo. heed Fipesoy shy fs 40s.) 916. Powder Bomb, os. ey ia2b 
593. Sonometer, . a eeO | O22. “Spiral Pube wen.” iss . 93.00 
606. Four Rods of Fir, et ag, (et ae 987. Lightning Plate,.. ~ ty aD 
608. Brass Rod and Ball, 8.79 | 988. Movable Coatings Jar,. . 3.00 
609. Kaleidophone,. . . 3.00 904. Diamond Jar,. .. . 8.00 
O16. -: Berewe: Presa! “az, 5.00 963. Set of Leyden Jars, . . 4.50 
G10) «Vabratime Plates 4) Gea ots 3.75 968<.) Biseharrent (+. 52'hi.) tyler: a0 
G25. Glass Plate... 2595.7 025 2.75 | 974. Luminous Points, . » 200 
G27". Topless” Tahe,. "3-500 976. Gassiot’s Cascade, . . 2.00 

1030. Pair of Bar Magnets, . .. 3.75 
Optics 1052... Magnetic Needle,. .:*. . 1.00 

Or we . Fd 

670. Convex Mirrorsy:.. 0. . 2.50 face Dipping) Needle, . . : Ba 
671. Concave: Mirrors; .. 2.7) septal “bay sprtahsal 74 Or es OT Dike 1046. Wheel Armature, ; Wien il (04. Mounted Prism, ..°< 3.00 1073. Bicl Batten 450 
70S. Achromatic Prism, 3%). 7.00 Jio.. Biehromate Ba tery, eae hh a j = 1076. Galvanometer, . . . 4.00 Prismatic) Liense4.5) oan 0 

OR COE ae ene! moo | 1088. Powder Cup, . . . si QO 

Revolying Disc Appar atts, 6.99 | 1110. Decomposing Cell, :. i 58 3.00 
Seto Misty, ..'. 9.50 | Ld. Solenoid, 
Moclel of the HY; ; 00) a a la Riv e's Ring, 
Illustration of the B ye, 00 1192 then ago ree ity ° 
Persistency.of ‘Vision, . “3 O24 appeased rermo-KIcctric + ALES; 
ind rope 1S ee 2.00 1136. Helix with three Poles, 

oy, “1137. Helix and Ring, 
‘1168. SSA bee ud ee 

aiting Col Soe al hc 
Friction © Pramas seigd,50 49 Electro-Magnet, 
Electr ophorus, : a 8.00 | 1148. Model of Telegraph, 
loli Machine,.3.7 ees 250.00 1° 1157. evolving Macnet, 

Cat’s Skin,’ 2 yo. 2 e080: | 1176. Double Helices 
Insulated Conductor, .. 180. Handles and Wires, 
Hollow Sphere, ; 
Lrsulatine Stool, “aoa do idee St aa 
. lectrometer 
Gold-leaf E lectrometer, 

886, Bliery 2 + + + ++ 120} Laws or MATTER, 9. 7 .e) 0.) 94.25 
887. Tellurian, he Beat heh en ED ROSTAMEES, oi iG) Ne. hye occre SOR RD 
898. Electrical Bells, UO tem TORS 20 °P ns ic . « 140.25 
902. Bells and Stand, Igy oie ges. Heat, . a aioe 51.75 

906. Plate... . 4 ua. 9 | UNDULATIONS . 40.00 
JOt. Fah Balls, cya é L ACOUSTICS 
908. Dancing Image Plates, : Ciskace ns 
910.’ Daneing Imaces, °. o caiad OO i ee cine far ecpinit 
911. Ether Spoon, ‘ , 3 
912. Gas Pistol, 

ee Stk 

o2 

i aiebiricity: 
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woh Ni conm cok OO © 

Recapitulation. 

IN compiling the above Sets, which are given to assist in making a 

selection, we have endeavored to include the instruments which best illustrate, 

and to cover as many; principles as the limits ‘of the amount of each will 

permit; to avoid duplications. of éxperiments and to represent pr ee 

each department; and alse. to tal ke each set of articles such as would | 

suitablé for a portion of a ‘yelatively larger set, by subsequent additions. 

It will be observed that neither the larger, nor many of the most valuable 

and important, .but comparatively expensive instruments, are included in 

either ofthe Sets, but only those that are generally required. The purchaser 

can substitute other.sizes, or tiake such changes as may be desirable. 
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