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MODELS AND APPARATUS.

III.-MASONRY, INCLUDING OUNDATIONS, ARCH-
ING AND CENTRES. WALLE, FOR

Catalogue
Number.

30.
31.
32,
33.
34.
30,

. Bull’s hand dredger.
. Arch ring.
. Arch ring,

. Skew arch.

. Centering, solid, clay. Seale 1" to
. Centering, ribbed, semi-circular.

. Elliptic rib. :
. Centering on tem
" Sand boxes, 4. Seale 6”to 1. -
. Wedges,
" Centre for skow arch, 2 ribs,
. Centre, Best’s.

Model bricks, 5 cases.

Lewis.

Masonry foundations, 3 examples.

Coffer dam. Scale 1” to 1'.

Pile driver. Scale 1” to 1.

Stoney’s helical excavator, enlarger and undercutter.
Scale 2" to 1’.

Scale 3" to 1",

gemi-circular, with 2 doorways, showing flat
and relieving arches. Seale 2" to A

y ks
Seale 17 to g

-

orary pillars. Scale 1" to 1",

4. Scale 6” to 1". :
and 15 pieces lagging-

1V.-BUILDINGS, INCLUDING ROOFS.

47,
48.
49,
50,
51.
52.

53.
54.

55.

56. Ventilator roo

Bungalow, Madras terrace roof, Bengal terrace vorandah.
Scale 1" to 8"
nggalow, trussed roof,
Bungalow, hipped roof. Scale 17 to 851 ¥
Bungalow; terrace roof. Scale 1" to 8". -
Terrace roof covering, Scale 1” to &5
R(i()f tiinbering over shed, king post brusses.
" 4o X,
Roof timbering, Chisholm’s trusses.
Roof timbering, combination trusses
span of 48 feet, Beale 1" to 1",
Coupled and hipped roof for store shed.
timbering (trusses not

terrace verandah. Bcale 1" to

Soale

Scale 17 to 1%
with ventilator, for

ghown). Scalo
1/1 to 11.

66(a). Iron-roof joints for light 25-fect span, 4 in number

56(b). Iron-roof joints for 35-foet Span, 5 in number.

Full size.

Full

§120.

100. Tron-roof joints, 7 in number.
107. Double arch, English bond.
108. Elevation of 14" wall, Flemish bond.

3810.

Do. do. English bond.

# These models are executed in masonry.

S o
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Catalogue
Number.
317. Model of C.I. beam.
318. Do. rolled W.I. beam.
319. Do. built up W.L. beam.
: V.—BRIDGES.
57. Spar bridge, single sling. o ;
58. Timber-trussed foot-bridge, struts and straining piece.
Seale 1" to 1'. )
59, Timber-trussed bridge, struts and vertical tension rod.
Scale 1” to 1".
109. Timber-trussed bridge, 9 vertical tension rods. Scale
1" to 1'.
0. Timber lattice bridge, iron trussing. Scale 2" to 3.
110. Timber lattice bridge. Scale 1” to 1".
61. Masonry bridge, segmental arches, straight wings.
Scale 1” to 3".
62.  Do. do. do. do.
63. Masonry bridge, elliptic arches, sectional model. Scale
1" to &'.
64. Masonry bridge, skew arches. Scale 17 to 2'.
* 65. Bridge pier, face wall, spandril filling, dentil cornice,
perforated parapet.
66. Iron plate girder railway bridge of 30 feet span. Scale
& " to 1’.
291. Tron girder railway bridge of 140" span over Pennér,
double system of bracing, iron cylinder foundations.
Scale 1" to 4.
67. Equlibrium draw-bridge. %
111. Suspension bridge joints, 3 in number.
82. Road culvert. Scale1”to1”.
3. Railway culvert. Scale 1" to 2.
999, Abutment, showing skew-back and cut-water.
VI.-IRRIGATION WORKS.
68. Kistna anicut and head works. Scale 1” to 40".
70. Regulating dam, with bridge of 30 arches, and 4 sets of

69

71

72.
73.
74.
75.

1 76.
-; - 7.
‘ 78.

79.

sluices. Scale 1" to 10",
Anicut and lock (Sadikuppam,
Scale 1” to 2.
Head sluice of 2 vents. Scale 17 to 4.
Head sluice of 3 vents. Scale 1” to 4'.
Head sluice of Central Delta, Godavari. Secale 17 to 2%
One vent of Central Delta, enlarged, with shutters and
gearing. Scale 1” to j 3
Sluice vent with revolving shutter.
Lock. Scale 1” to 2'.
Tank sluice, 1 plug. Scale 1’ to ; g NEE
Tank sluice, 6 plugs. Seale 17 to 2.
 Tank sluice, with screw ghutter.

Buckingham canal).

Seale 3" to 2'.



MODELS AND APPARATUS.

c g
o ¥
80. Tank escape, with dam stones. Scale 1" to 17, 4
81. Siphon sluice. Secale 2" to 3. y
80(a). Small tank eseape. Seale 1” to 2. .
113, Large tank escape (Nellore tank). Scale 1" to 2. /
VII.-DRAWING INSTRUMENTS AND APPARATUS.
114. Drawing instrumeunt 5 w"
115. Pamllelgm]es, 12 t: ’2?"8.9 o 53
116. Straight edges, 36" to 42", . e
117. Teo squares, 32", 42" and 54”. -
118. Set squares, 45° and 60°. : s‘n; -y g
119. Stencil plates for alphabets. : /
120. Drawing boards, : ; " u-l .
11;2; g'zrlvee, Eyemoh.:  vodnimmiias s ARSI 7
22. Railvay curves, cardb i : ", 8ot 0 ; 5:0, :
o caZo. o8 f)ard_, rfzdlgs u t_o 12?0 .'set' f 5
123. Protractors, ivory, 6”, 8” and 12”. s
124. Protractors, ivory, Aldershot, with seale of shade. i
125. Protractors, boxwood, with scale of shade.
126. Protractors, circular, 12" divided on silver to 20 minutes- ;2

127. Protractors, circular, 6", 97, and 12’, cardboard.
128. Beam compass. a LR CTORR ) SR
129. Drawing compass, Brooks'.

r -

130. Triangular compass. g Meytivia Ha
131. Compass for black board, 24". . /
132. Ellipsograph.

105, Patbegmich.  » o o . e
104 Bdaganl =iy B
35. Centrolineads. . /6“‘ 5
ig'f; %t[la.rqnois scales. .!g
37. Plotting seales, decimally divided, - e
{Ezg..ls’lofitmg sos{)es, .(ll&xx]::}[)itects' or Engineers’. - = ° IZ

39, Seales, eardboard, Holt A 1 ing. -
40 Enie Sl oltzapfel’s for machine drawing 3
/

112. Topogmphioul model of contoured gronnd.

1. (i) Geome!:rioal golids (for mensuration), eomprising—
Cylinder oblique and right ; sphere and segment ;
circular ring ; pyramid, triangular ; pyramid,
}-cgular pentagonal, and frustum ; P.’/T“’”M'
irregular pentagonal, forming threo triangular
pyramids ; eone aud frustum ; pamlkl"}”"l"’d
0 hq_ue; iﬂ'smn, triangular ; prism, triangularty
forming three equal pyramids ; prism, right tn-
nngulnr, forming wedge ; prism, quadrﬁntorﬂly

A oblique or right ; prism, hexagonal
(ii) Regular solids, consisting of tetrahedron, cwbe, octahe-
dron, dodeeahedron, teosahedron. p
(iii) Geomerrieal solids (for model-drawing), consisting
of sphere, skeleton eube, solid crasss, square pyre”
mid, ring, cone, oclagonal prism, solid cubeé.

MODELS AND APPARATUS. 5
‘10
Catalogne 5
NHQ%%GLC howing conic sections /
. Cone, 8 g ;
311. Models for orthographic projection, sot of six. /seb
312. Do. do. set of four. /I
307. Contoured models of hilly ground, set of six. /-
VIII.-SURVEYING INSTBUH'BNTS.'
141. Chains, 50’, 66" and 100". $0
142. Tapes, 100" - 9
143. Perambulator. 4
144. Plane table. ol - L B
145. Plane table, S M.E. pattern. . /8
146. Clinometer rule. _ 7
147. Clinometer, for ghat tracing. -
148. Clinometer, De Lisle’s. .|ty
149. Quadrant, Gunner’s. /
150. Quadrant, for ghat tracmg. . /
151. Prismatic compass. St 24
152. Surveying compass. V3
158. Sextant, Box. e T ST P <00 1
154. Sextant, astronomical, with artifioial horizon. /6
155. Optical square, 2", x5 e IR et
156. Circumferenter.
157. Angle meter. : §
158. Reflecting semi-cirele. - * - ' ' 4
159. Acre combs, 8’ and 16" to 1 mile. - - J :
160. Computing scales, Stanley’s, 4", 87, and 16" to 1 mile. 3
161. Theodolite, Everest’s double are, 8" to 7”.
162. Theodolite, common, 6”. 5
163. Theodolite, transit, 5. ' 8
164. Theodolite, transit, 6" with lantern, and fitted with } /
Dalrymple-Hay’s curve ranger.
165. Level, Troughton’s.
166. Level, Y. 2y
167. Level, Dumpy.
169. Level, reversible. /8
170. Abney’s level. fon 15 w3 LI
198. Water-level, French. 1 g P LA el |4
199. Levelling staves. . . g e Tt L 1O
308. Level, field service. /
200. Cross staff. o
201. Offset rods. e = . oL e o g
309. Boning rods, set of three. - - - /skef- 3
202. Surveying poles. - - 4 3 s e
323. Telemetea%gbez’. /
loe Jrmce - 5 i n /
IX.-MEASURING INSTRUMENTS.
203. Planimeter, Amsler’s, for measuring plane areas. 4
306. Planimeter, Hohmann Coradi’s precision. /

® Instruments

ased for ont-door instruction, such as chaing, prismatic compassed,

levels, theodolites, &c., are nob required to be returned daily into store.
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x>

Number.

204.

205.

206.
207.
208.
209.
210.

211.
212.
213.
214.

215.

320.
321.
338.

Integrator, Amsler-Laffon, with 5 steel guide, for
areas, centres of gravity, and moments of inertia
(with pamphlet).

Measuring instrument, Morrig’, rolling.

Vernier, large size, in wood.

Verniers on ecircular are.

Measure, steel, 20’, for testing survey chains.

Rules, ', fourfold.

Slide rule, Fuller’s cylindrical, calenlating (with pamph-
let).

Spherometer, measuring to *0001".

Standard gauge, electram, measuring to *001".

Wire gauge, measuring to *001". g

Calculating scales, Gunga Ram’s, for roofs, bridges,
and retaining walls, 3 in number (with pamphlet).

Cement-testing apparatus, Michaele’s double lever, to
tost to 1,000 1b. per square inch, consisting of—

Machine, with zine shot bucket

Spring balance to}show breaking strain
Automatie shot run
Brass moulds (section of briquette 1”7 x 1)
Brass sieve box, 625 meshes to the square inch.
Brass sieve box, 5,800 meshes to the square inch.

Torsional testing machine, Thurston’s. . . - - ~
Wire tester, Bailey’s. -
Sgeed indicator in case, Young's.

e “

—— O e = 2

i e T Tl

X ~-MECHANICS.

3.

4. Lever, 4', with weights.
216.
217.
218.
219,
220.
221.
5.
222.
6.
Ve
223.
8.
224.
9.

Parallelogram of forces.

Centro of gravity board.
Wheel ang axle.
Train of toothed wheels.
Capstan.
‘Windlass.
Forge or tilt hammer.
Pulleys, 8 systems, . -
Concentric pulleys, White’s.
Inclined plane, adjusting, brass surface.
Inclined plane, adjusting, teak surface.
Screw.
Sorew jack. Scale 3" to 1".
Hydraulic jack, Tangye’s, for 3 tons. :
Mechanical  powers.—Professor  Willis apparatus 1n
caso, illustrating composition an rqsolutxon of forc:: : Onie/
resultant of parallel forces ; prmclple of moments ;
lovers, simple and compound ; wheel and axle; 1n-
clined plane; wedge; screw.

T N TG T o e Nlw R NG
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Catalogne
Number.

10.

168.
84.
85.
86.

825.

326.

297.

339.
840.
341.

301.
313,
225.

Sheers, Triangle and Derrick, apparatus to illustrate,
with cardboard diagrams of stresses, in case.

Attwood’s machine, with pulleys, weights and pendulum.

Testing machine, for tension and compression.

Testing machine, for deflexion.

Vertical shearing stress in beams, apparatus to show—

Apparatus for measuring centrifugal force.

Apparatus for measuring the efficiency of screws.

Apparatus for determining moment of inertia of a heavy
wheel.

Apparatus for determining the laws of torsion.

Apparatus for determining the coefficient of friction.™

Apparatus for determining the efficiency of toothed
gearing.

Gryroscope.

Cycloidal pendulum.

* Natural philosophy, large built up apparatus for
lecturers and experimenters in, comprising—

=
(=]

Adapters A S
Balances, spring, 25 to 5001b. ... e O
Balances, spring, 1 to 151b. . 3 2
Balances, spring, 3 to 20lb. ... 2
Bars, graduated, iron, 53" and 6’ long 2
Bars, graduated, wood, 4" long 1
Beds, slotted, deal, from 2" to 9" in length 13
Bell, shutter R |
Blocks, single sheave 5
Blocks, two sheave 4
Blocks, three sheave 2
Blocks, four sheave . 2
Block, epicycloidal, Eade’s, to carry 10 ewt. ... 1
Block, Weston’s differential pulley, 10 owt. 1
Block, sole : 1
Boss, turned, wrought iron ... 2
Board, base L oA |
Bolts, coach, 3’ with thumbserew and plate
washer, from 43" to 8} in length ... 26

Bolts, #” with hexagonal nuts, from 23" to 33"
in length ... 5

Bolts, bent hook, £’, 8" in length e

Bolts, 2" (assorted lengths) W% Be e LR b

Bolt, eye ... T Sl
Brackets, C.L slotted, with 2" hole and binding
serew, various ’Patterns o e st o0

Chain, crane, &%,

SR T

X

b

%

N

\\\\\\\\\

<

Imgth I8t . oo, 17

Chain, crane, %, length 60" ... SECRNDT o

* Thig apparatus is described in Willis’ Apparatus for Lecturers and Ezperimenters
sn Natural Philosophy—Weale ; and applications of it will be found in Ball's Eazpers-

mental Mechanscs,

Maecmillan.

I s e e RO R e NN Y 4 %
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Chain, erane, %", length 15’

Chain. crane, fx‘:?”, lengtth 80511 5
Chain, 8’ 4" in length

Collar, 1", loose, turned
Coupler, brass ...
Cramps, 3" to 6" s

Dise, 1ron, 18" diameter AR

Drum, flanged, 44"

Fly wheel, 18" diameter
Frame, single ...
Frame, side oy Y
Handles ...
Jack, serew, for 2 tons .
Knife edge, with 2 hexagonal nuts
Lengthener, brass
Hoops, angle ...
Hoops, straight ...
Pedestals, with brass steps
Pine, pieces Ges
Pulley, 5" fixed ...
Pulley, wood ...
Pulley, brass ..
Pulleys, clamp, wood ...
Pulley bearing, adjustable W.I. slotted
Rectangles, C.I. slotted, 6" x 9" -
Screw, tension wood, with bloek
Screw, W.I. square thread, 1}" diameter
Shaft ring, W.IL
Shafts, turned, 127, 18, 24" ...
Shafts, ", length 1’ to 8" with carriage
Sockets and nuts, brass reducing
Sockets, brass ...
Socket, O.I. and brass nut, with set serew
Socket, double, C.1., and two brass nuts
Spanners
Spindles, with brass pulloy and thumb serew ...
Spindles, with hexagonal nuts "
Spur wheels, 20, 21, 24, 25, 30, 40, 60, 100, 120
teeth Sy i "ay e wee L
Strainer, wire, 8]" with fly nuts
Studs and nuts, W.I. ...
Stud and nut, reducing, W.L ...
Stud for lever ... R A o
Table, slit, wood
Tables, stand, 23’ x 2} x li’
Tube fittings, brass, 3" wit shaft rings and
binding screws .
Tube fittings, special ... :
Washers, split pins, § hooks, nuts, { roge
Weights, iron, viz., 8 of 56lb, 6 of 28lb, 8 of
141b, 3 of 7Ib, 1 of 61b, 1 of 5lb, 2 of 41b, 1 of
3lb, 2 of 21b, 2 of 11b.

AN
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Weight, lead, 3:11b Siphe TGt T

Weights, sct of, 315 to 1415

Wheel, grooved, carrying pinion of 20 toeth ... 17

Winch .
Wrench see e e e e e

XI.-HYDROMECHANICS.

Catalogue
Number.

171.
172.
173.

T4.
175,
176.
177.
178.
179.
180.
111
181.
182.
183.
184.

185.
186.
187.
188.
189,
190.
191,
322.
345.

‘Water pressure, apparatus to illustrate.
Flotation a.pparag.us.l A SRR T
Specific gravity bottle.
Ii);cdromgert:r, I%ykes’.
Hydrometer, icholson’s.

Hydrometer, universal.

Hydrometer, common.

Siphon, glass.

Lift pump, glass.

Force pump, glass.

Lift pump, sectional working mode s sl . -
Hydrostatio bellows;, 1275 8 il e
Boyle’s law, apparatus to illustrate.
Air-pump, oscillating, double acting.
Water-wheels, overshot and undershot, small workin

models with tank.

Water-wheel, overshot. Scale 1” to ¥,

Water-wheel, breast. Seale 1" to 1",

Scoop wheel. Scale 1" to 1%

Chain pump and windmill.

Centrifugal pump Gwynne’s.

Turbine, inward flow. . .

Current meter. e : j

Electric current meter, Harlacher’s.

Turbine, 84" diameter with regulating sluice.

XII.~MECHANISM AND MACHINE CONSTRUCTION.

87.

88.

89.

192.
90.
ol.
92.

Steam engine, horizontal, with governor.

Boiler for do. do.

Steam engine, horizontal.

Steam engine, horizontal, portable, with boiler, .
Steam engine, vertical, oscillating cylinder.
Steam engine, beam. 4 e o 7 R R
Steam engine, sectional working model. -

93. Link motion and reversing gear.

94. Pump, oscillating cylinder, . -

95. Mortising machine.

96. Quick return motion, Whitworth’s.

97. Shifting slides and cams. 1
193. Winnowing machine.

195

194. Winnowing machine, sectional model, _
. Screw press for cotton.

R R R e \\\‘\\\ e
e e Y
S
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Catalogue : 2
Number. "f’

196. Punkah wheel, Stoney’s self-lubricating. 5
197. Kinematic models of Professor Reuleaux, comprising—

-

(A). Lower Pairs of Elements.
. Twisting or screw pair. 3
. Turning or eylinder pair.
. Sliding or prism pair. 2
(B). Higher Pairs of Elements.
. Equilateral duangle in triangle. } 4

CO ™D

. Equilateral curve triangle in square.
Equilateral curve triangle in rhombus.
Isosceles curve triangle in square.

2010

(C). Simple Kinematic Chains and mechanisms.

. Quadric eylinder crank chain.
. Slider}crank chain.

. Reduced slider crank chain.

Do. do.

. Reduced conic crank chain.

Simple spur-wheel chain with annular wheel.
. Simple spur-wheel chain.

. Endless screw.

(D). COrank Trains.

Slider cranks,

. Swinging block Sslider crank).

. Turning block (slider crank).

. Swinging slider crank. ] | d

Double crank (drag-link coupling with reduce
centroids). 2 d

Turning block (slider crank) with reduced centroids. ;

Double slider crank with curved side 4

. Double glider crank.

. Turning block (slider crank).

10. Elliptic chuck.

11. Swinging slider crank.

12. Bwinging slider erank (enxpsogmph).

13. Swinging skew double slider.

14. Quadric crank chain with slot and sector. J

OO O LN

VONS G0

(B). Crank Trairs with Ezpansion.

1. Slider crank with pin expansion, 2 within 1.

2. .Do. do. do. e ke A &

3. Do. do. do. 8-, ?

1 Do. do. do. 2 9 3. )

b Do. do. do. 9 ,, 8 ,annular
expansoin.

MODELS AND APPARATUS, 11 o

6. Slider crank with pin expansion, 1 within 2 within 3:
T Do. do. (ﬁ). e ot AR R &

(F). Chaml\)e’r Crank Gear adapted for Inversion.

. Chamber crank gear, Simpson and Shipton.
. Chamber crank gear, Cochrane.

Quadric conic erank chain. q

O O s OO 20

Chamber crank gear, Beale.

Chamber crank gear, Ramelli. 8
Chamber crank gear, Wedding.

Chamber crank gear, Davies.

(G). Toothed-wheel Train adapted for Inversion.

i

o

8
2.

Returning spur-wheel trains a =20, b=21, ¢c=3
d = 31, with 6 exchangeable, gives 10 mechanisms.

2. Returning spur-wheel train with annular wheel, &c. 7
Do. do. do.

Do. do. do. 2 annular wheels.
Deo. do. do.
Do. do. with intermediate wheel.

Do. do. do. v

(H). Subsidiary Apparatus.

Stand for carrying the above models when in use. o
Same as No. 1, otherwise arranged. } =

Catalogune
Number.

226.
227.
228.
229.
230.
231.
232,
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.
243.
244.
245. 8
246.
. Forked connecting rod end.
248.
249.

247

Indicator, Richard’s, with Darke’s parallel motion.
Lap and butt joints,

Lap joint, single riveted.

Butt joint, single riveted.

Lap joint, double riveted.

Three plates, riveted.

Four plates, riveted, .

Two plates and angle.

Tee joint,

Four ecast plates.

Junetion of cast plates.

Knuckle joint.

Keys.

Cotters.

Gib and cotters.

Hydraulic joint.

Crank shaft. \
e L R R A S Sl ot NS s
Disengaging clutch.

trap connecting rod end.

Box connecting rod end. -

Coupling rod joint.
Piston.

i b T G 6 S SR D e L RS S MRS
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Catalogne
Number.

250.
R51.
277,
278.
2749,
280.
281.
282,
233.
284,
285.
286.
287.
288.
289,
290.
296,

329.

330,

331,

332.
333,
334.
335,

336.

337,

314.
315.
316.

Cylinder cover.

Slide valve.

Axle-box, railway carriage—
Spur wheel. .
Pinion.

Bevel wheels, two in number.
Ratchet wheel,

Belt pulley.

Plummer %look. :
Connecting rod end.
Connecting rod end, small.
Eccentric rod end.
Safety valve, with weight.
Crosshead of valve spindle.
Pipe elbow.

Wl;ter valve.

Rail, chair, and key.

Boiler punch. - = -

Cam.

Serew returning into itself.
Hoog and pin wheel.
Hooke’s joint.,

Twelve forms of iron bolt.
Wall plate and bracket.
Hanger pedestal.

Solid bottom tap.

Ececentric,

Slide bars and crosshead.
Lift or puppet valve.

Note.—Numbers 277 to 290 are full-size specimens.

XIII.-METEOROLOGICAL INSTRUMENTS.

298,
252.
263.
254.
299,
255.
256.
257,

258,

Anemometer, Biram’s colliery,
Barometer, Mountain.
Barometer, Aneroid.

Barometer, Aneroid, with autographic record.

Barometer, Standard, Fortin’s.
Rain gange.
Rain guage, Howard’s.

Thermometers, standard maximum and minimun,

Mason’s hygrometer.
Cup anemometer Robinson’s.

XIV.—PHOTOGRAPHIC*APPARATUS.

259.
260.
261.

262.

Cameras ... v
Camera stands .
l.enses, landscape and portrait
Scales and weights, sets of

LR

t:.c-tao-;

»

and

T T e T B M RO e i R S S S B
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Catalogue
Number.

263. Argentometer .
264, Printing frames, set of ...

XV.—MISCELLANEOUS.

2.
265.
266.
267.
268.
269.
270.
2715

272.
273.
274.
275.
276.
302.
303.
304.
324.
327.
328.

1896.

5’ 4
3/'7702{//‘5’77? 7

Binomial square and cube.
Spirit level. :
Telescope, 13" object glass.

Telescope, astronomical, 3" object glass.

Mariner’s compass.

Optical lantern, with 25 la.i:ge and 20 small slides.

Sun-dial.

Compound bar of iron and brass to illustrate inequality

of expansion.
Copying press.
Microscope. - - - :
Spectrosc%pe, Bunsen and Kirchoff.
Field glasses, binocular.
0il stone.
Thermopile.
Galvanometer,
Tuning forks and resonance boxes.
Armillary sphere, Slater’s.
Le Clanché’s battery (12 cells).
Grove's battery (6 cells).

13
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