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t for the purpose, with the spring-barrel, will coil the springs |

' the carriage-mechanism may obviously be varied, without
" affeeting the principle of thus providing stured-up power, self-!
' ¢vntained, whereby the car may be automatically propelled
' Adequate brake power is also provided o as not only to con-!
! trol and arrest, when requisite, the spring-power, but to hold it !
* in complete suspension when the car ig stationary : and furthes-

' more, an arrangement of clutches is interposed between the
! spring-harrels and the driving-wheels, whereby the uncoiling
! motion of the springs, which is constant in one direction only,

; may be transformed into an ultimate variable rotary motion,
| given out in opposite directions as needed, for reversing the
direction of propulsion of the car.

In the accompanying engravings fig 1 ropresents en ordin-

ary tramway car in side elevation, fitted up with this self-pro-
| pelling applinnce, and showing the mechamsm for winding up |
i the eniled springs applied thercto. Ia fig. 2 is shown an in-!
verted view or plan of the undergide of the caz-framng and !
mechanism ; the sectional plan of the spring-barrels or drums |
and gear connected therewith appeariog in fig. 3 ; while fig. 4 |
demonstrates in elevation, as applied to such a tramway car-
riage, the mechanical arrangement proposed for employment
" in winding up the springs.
i Fixed horizontally and transversely beneath *he carriage
flooring and situated at about the centre of its leagth, are two
| series or groupe of hollow drums or spring barrels, A, A1, fitted |
' on to sleeve-ghafts, carried on fixed axies, B, Bl; in each group |
' there are five barrels, bul any less or greater number of barrels
* mav be eroployed, as may be convenient and requisite  Simul-
taneous operation of all the springs in both groups may be se-
cured an { maintained ; or, on the other hand, action may be li-
: mited to the springs of one series only; the arrangement and
. details being as follows,

A winding-shaft, C, is fixed in bearings in the checks or
side plates, D, fitted to tho underside of the carriage-framing,
which carry also the drum-axles, B, Bi. On the shaft, C,is
| keyed a pinion, ¢, geared into & spurwheel, g, affixed to the
spring-barrel, 1, the first of group A. The spring-barrels, 1
and 2, are loosely mounted on a slecve on shaft B, and sever-
ally connected thereto by meaus of coiled springs, whereof the
coil for the barrel 2 is in the reverse direction to that for the
barrel 1; the barrels 3 and 4 are simmlarly carried by, and re-
I versely connected to another and independent sleeve on the
+ same axle. Connection between the barrels 2 and 3 is effected !
' by a pin, 4, at the periphery of the barrels, which thus acts al-!
ternately as a driver, to transmit the coiling power from the |
' prime-motor, passing through spring-barrel, 1, or vice versa, to
: give out the power of tension stored up in the colled-springs,
when acting in their turn as prime-motor. A similar pin, 5,
also conumects spring-barrels 4 and 5, whercof the latter is
mounted on and coruected with a separate sleeve, and carries |
a spur-wheel, al, engaging in another like spur-wheel, a2, affix-
, ed to the spring-barrel, 6, the first of the second group or series,
, A1, carried on the axle, Bl; the arrangement and conuection
of the spring-barrels, 8, 7, 8, 9, and 10, constituting the second
gr -up are precisely similar; and the last barrel, 10, of the ge-
' ntes is provided with a spur-wheel, ¢2, engaging into the inter-

mediate gearing actuating the driving-wheels,

Centrally located between B and Bl is a supplementary axle,
E, ajro carried in the side-plates, D, and serving to carry a
loose pinion, ¢, engaging in the spur-wheels, el, e2, which are
| respectively munted on shafts, B and Bl, so a8 to run loose;
| the wheel, ¢l, is connected with the spring-barrel 1, by meauns

of a pawl and ratchet, just a3 in the case of ¢2, and 10. Frie-

tion-brakes, 4, thrown 1n and out of action by brake-rods, H,
- H}, extending forwards and backwards to the opposite ends of
| the car, and by lever handles, and operated by bevel-gearing,

asshown in fig 2—are fitted on the peripheries of the spring-

barrels 1 and 10, 50 a8 to act asdetents for the prevention of the

running down or uucoiling of the springs of both Zroups, when

+ Inaction ; or otherwige, when released, to permit them to exer-
! cise their tension-power

The count-r shaft, F, carried in bearings in side-plates, D,

I Scrves o transmit the spring-power and rotary motion to the
1!
1

!
coiling tho springs, by any suitable fixed sleam-¢ngino or other ' axle (", of the driving-wheels, by the medium of spur-geariog,
' prime-motor, are to be provided, rotary motion being commu- | 4 71, /2. Upon this driving axle are two pinious, g, loosely !
I nicated hy shafts under the roadway to vertical spindles and | mounted, and having clutch-testh on their boxes, furmed to re- !
grared wheels, which being throwninto temporary connection, { coive respectively the tecth of & pair of clutches, g1, shding on |
‘ until the requisite tension power is obtaned. The means of | These constitut» the reversing gear, for forward motion, the
effecting this temporary connection of the prime-motor with‘

I idle pinion g?, gearing into the adjacent pintog, ¢, and runmng

feathers on the <haft (3, and actuated by the clutch-rods, g0

pinion into which the wheel, 1, gears, is thrown into action,
the trausmission of p.wer being direct, for roversal to back.
ward mntion, the spur-wheel, /., is put 1n activn, driving an

1

loosely on a shaft, ¢4, having its Leariogs in radius rods, g5 re-
spectively pendent from shafts, P, G, and thus transmitting
cpposite rotation to G. It will be undorstood that the terms .
¢ packward” and ¢ forward "aro only relative, and that mo- |
ticn may be imparted to the car in cither direction indiffer-
ently.

Inycaso the barrels, 1 and 10, aro both released from the fric-
tion.brakes, 4, both groups of springs exert their powor through |
their respective spur-wheels, e}, ¢2, upon the pinion,f. 1f, !
however, the brake be put inaction on tho barrel, 10, only, the
tension-power of group, A, is transmitted back by spur-wheels,
a2, al, in aid of group, 4, and the spur-wheel, ¢, by the pinion,
e, aud ¢2, now acting as an idl: ~wheel drives the panion, f; on
the other haund, if the barrel, 1, be hcld by the brake, and 10 be
free, tho action of the springs is transmitted in the reverse di-
rection to the wheel ¢2, which thus receives and transmits the
whole combined propelling power.

‘Phe winding-up of the spring-barrels is effected, as oxplained,
by engine power, located at suitable intervals along the track,
as may be convenient for the run, or at special stopping places,
in fig 4 the stationary engine, 1, aod fly-whee!, K, drives by
belt the pulley, L, fixed on horizuntal shaft, M, carried in bear-
ings, cnclosed in a metallic tubo or casing, Leneath the road-
wav, and extending acrogs the tramway trach, close alongside
whereof a covered box, N, is sunk in the roadway, enclosing a
chain-wheel, O, affixed on the shaft, N, The endless pitcii-
chain, P, passes round O, and a second chain-wheel, Q, «arried
on a pair of radius arms, R, supported on M. The axle «f Q is
fitted with a sleeve so shaped as to connect with the winding-
axle, C, of the tramway car, and thus give the requisite motion
thereto. On the arrival of a car at any station requiring to have
its spring-tension renewed, the chain-wheel, 9, i3 ra1sed into
position, connected with the shaft, C, and the spring-barrels
are wound up by the engine, which being doue, W is discon-
nected, and depressed into its original position, A friction-
coupling or other like appliance may be introduced at any suit-
able and convenient part of the apparatus, to prevent over-
winding.

The crucial poiat of the whole system clearly relates to the
size and power of the spriags, the arrangement adopted, of
connecting together the springs alternately by their arbours
and peripheties, practically unites all the separate springs of
the two groups into one continuous coil, exerting the puwer
of each individual member of the series (supposed of equal
strength), but exerting that power through a proportionately
longer period The power and duration of the springs must
bo adequate for the maintenance of the requisite maximam
(though limited) speed for a period or journey of sufficient
length.

Now it has been computed that the actual tractive force, re-
quisite to overcome the resistance of a tramway car weighing
gross 5 tons, is 60 1b. on the driving wheels, corresponding to
720 1b. on the periphery of the spring barrel ; 24 1b. and 288
1b. respectively correspond to a gross weight of 2 tons; and in
Like proportions for intecrmediate weights. So far as previons
experience gocs, 8 spring 6 1lb. in weight, exerting a direct
pressure of 105 Ib., may be taken to represent the maximum in
gize and power of such steel springs. Unader the stimulus
applied by M. Leveaux’s researches, the steel manufacturers of
Bhefiield, by special and improved plant, annealing ovens and
appliances, have turned out springs 50 to 60 feet long, capable
when duly coiled of exerting a prossore of 800 1b. t0 900 It .
without permanent set. In Frauce also, still driving bands,
with great elasticity, aro made 100 yards in length, so that the
question of the possibility of obtaining springs of the requistte
size and power is practically solved.

Having satisfactorily tested the principle in a working mo-
dal, to one-sixth scalo, on a small temporary tramway of con-
siderable length, M Levesux has had all the necessary me-
chanism and appliauces made by a well-known firm of en-
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