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To all whom it may CONCEri:

Be it known that we, JAMES LEACH and
W ALTER VIVIAN HIRST, residing,resp ectively,
at Sheffield and at Rotherham, county of York,
England, subjects of the Queen of Great Brit-
ain, have invented certain new and usefullm-
provements in Apparatus for Starting T'ram-
Cars and other Vehicles having Revolving
hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, reference being had to the accompa-
nying drawings, which form a part of this
specification.

This invention relates to certain improve-
ments in apparatus to aid the horsesin start-
ing tram-cars or any vehicles having revolv-
ing wheel-axles; but it refers more particu-
jarly to tram-cars, the chief object being to
relieve the horses from the sudden strain re-
quired to overcome the vis inertice of a sta-
tionary car. Butwedo not confine our 1nven-
tion to its application to vehicles drawn by
cattle, as it may also be applied to other vehi-
cles; and so that our invention may be
clearly understood, we annex the sheets of
drawings . herewith, in which similar letters
of reference indicate similar parts in any of
the figures.

Figures 1 and 2 represent an elevation and
plan of the apparatus as attached to one end
of a single-horse tram-car, showing the posi-
tion before starting; Figs. 8 and 4, an eleva-
tion and plan of same apparatus when the
horse is drawing the car; Iigs. 5, 6, and 7,
eront elevation, side elevation, and plan of ap-

paratus as adapted for two horses.

In carrying our invention into effect as ap-
plied to asingle-horse tram-car—for example,
1 the manner illustrated in Figs. 1 to 4, 1n-
clusive—theapparatusextendsirom the draw-
bar, to which the trace-hook is attached, to the

axle of the nearest pair of wheels, and it may

he used at one end only or at both endsof the
car. 1t consists of the following mechanical
parts or their well-known equivalents, ar-
ranged in the manner as described: Upon
the center or thereabout of the axle A of the
wheels we fix securely a ratchet-wheel B of
sufficient strength for the required purpose,

and in connection with it and carried by a
suitable frame-work or double arm

Cis a

| pivoted tumbler-cateh D. The double arm C

\
\

swings upon the axle A and extendsfrom the
axle in the opposite direction to carry a,
counter-weight E.  The end of the arm which
oarries the tumbler-catch D 18 connected to
the draw-bar F at the front of the car by &
connecting-rod G or 1ts equivalent, such as
a chain, wire rope, or the lke. The tumbler-
cateh D projects from each side of the arm
C; and is provided with a hook that will en-
cage with the teeth of the ratchet-wheel B
when the arm C is drawn by the rod G to-
ward the front of the car. The tail end of the
said catch is formed to retain the hook of the
cateh out of gear with the wheel when 1t
reaches a certain position.

The normal or resting position of the lever
C and cateh D when the caris stationary 18
with the tumbler-catch D behind the vertical
centerline of theaxle A,asshownin Fig.1, and
‘he counter-weight E (by the gravity of which
it is brought to this position) at the bottom
or underneath. The hook of the tumbler-
eatch D will thus be held out of gear with the
wheel by coming in contact with the rod G,
which assumes a lower position atter passing
over the center of the axle A.

The draw-bar F is secured to the top of a
vertical shaft H, having a shorter arm Ot le-
ver I, into which the connecting-rod G 18
hooked, the whole being firmly secured tothe
front of the car in any convenlent manner.

When the horse pulls at the draw-bar I 1n
the position shown in Figs. 1 and 2 to start
the car, the draw-bar F must assume the open
position shown 1in Figs. 3 and 4 before the
pull comes directly upon the car, and during
this movement the short arm 118 also drawn
round from the position seen 1n Fig. 2 to that
in Fig. 4. Therod G, which is hooked onto
arm I, pulls forward the arm C, and is thereby
raised sufficiently when it 1s over the center
of the axle to allow the hook of the tumbler-
catch D to drop into the teeth of the ratchet-
wheel B. The continuation of the forward
movement will turn round the axle and wheels
and start the car with comparative ease, due
to the increase of power obtained by the com-
pound leverage in the various partsof the ap-
paratus. When the draw-bar is in the posi-
tion seen in Figs. 3 and 4 and the car run-
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ning, the tumbler-catch by reason of its posi-
tion and gravity disengages from the ratchet.-
wheel and falls back out of gear until the
next stoppage, thus avolding wear upon the
teeth, and noise.

Instead of the counter-weight E, a spring
may be substituted, being suitably placed to

accomplish the desired return movement.

Kigs. 5, 6, and 7 illustrate the manner of
applying our invention to a two-horse car.
The ratchet and frame-work-upon the axle isg
the same as before deseribed for a one-horse
car, and the connecting-rod G is also attached
to a similar short arm I and vertical rod H.
T'wo draw-bars F’ and F? are used, the bar F’
being secured to the top of the vertical rod
H, and the bar
rate stud J. Both bars are connected at the
by means of a stud orbolt fixed in
one of the bars, passing throu gh a slot formed
1n the other bar, so that both bars must move
simultaneously; but we may obtain this move-
ment by lengthening the stud J and fixing

~upon it and upon thevertical rod H a pair of

2z

- by any equivalent

gearing into each other or
deviee. Thus by this- ar-
rangement the pull of each horse will act di-

loothed segments

- rectlyand simultaneously upon the short arm

39

40

I and ratchet, startin gmotion. Inthis double-
horse apparatus a convenient method of ap-
plying a spring motion in place of a counter-

weight is to attach one end of gz spiral or
- coiled spring to the ends

s of the draw-bars at
K and the other to a stud at L. |
If desirable to increase the powerof the ap-
paratus, intermediate gearing may be used in
addition thereto. Details which have not
been deseribed may be of any.approved: de-
seription, and we o not limit our claims, as

hereinafter stated, to any mechanical details
which are not essential to the respective com-
~ binations. S

Having now particularly described and as- |
certained the nature of our said invention

|

F* being pivoted upon a sepa- |

I
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and in what manner the same is to De per-
formed, we declare that what we claim is—
1. In apparatus for starting tram-cars and
other like vehicles having revolving axles, a
pivoted tumbler-catch having a hook and a
projecting tail at its respective ends, in com-
bination with a ratchet-wheel fast on an axle
of the vehicle, a catch carrying frame turning
loosely upon the axle and extended radially
beyond the pivot of the catch, and a connect-
ing-rod coupled tothe outer end of said frame
and engaging directly with said tail of the

tumbler-cateh, substantially as hereinbefore
Specified. |

2. The combination of a horizontally-swing-
Ing draw-bar, a short vertical shaft turned by
the same and carrying a short lever-arm, fixed
bearings for said shaft, a connecting - rod
coupled to said arm, a frame tarning loosely
on the near axle and coupled to said rod, a,
pivoted tumbler-cateh carried by said frame,
and a ratchet-wheel fast on the axle, substan-
tially as hereinbefore specified.

5. The horizontally - swinging two - horse
draw-bars B/ F?, coupled together at their in-
ner ends, in combination with the short ver-
tical shaft H, turned by said draw-bars and
carrying the short lever-arm I, the pivot J,
parallel with said shaft, fixed bearin gs for said
shaft and pivot, a connecting-rod coupled to
said arm, a frame turning loosely on the near

‘axle and coupled to said rod, a pivoted tum-

bler-catch carried by said frame,and g ratchet-
wheel fast on the axle, substantially as here-
inbefore specified. -

In testimony that we claim the foregoing as
our own we have affixed hereto our signa-
tures, in presence of two witnesses, this 11th

day of April, 1889.
| JAMES LEACH.
WALTER V. HIRST.

Witnesses: |
ROBT. F. DRURY,
BERNARD E. DRURY.
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