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UNITED STATES PATENT OFFICE. 
LORENZO D. BENNER, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO HIMSELF 

AND NORTHEND & FOSTER, OF SAME PLACE. 

MPROVEMENT IN CAR-STARTERS. 

Specification forming part of Letters Patent No. 34, S40, dated January 14, 1873. 

To all whom it may concern: 
Be it known that I, LORENZO D. BENNER, 

of Boston, in the county of Suffolk and State 
of Massachusetts, have invented an Improved 
Horse-Car - Starting Mechanism; and I do 
hereby declare that the following, taken in 
connection with the drawing which accom 
panies and forms part of this specification, is 
a description of my invention sufficient to en 
able those skilled in the art to practice it. 

Various contrivances have been invented 
and applied for starting horse-cars from a state 
of rest, so as to relieve the horses from much 
of the severe strain to overcome the inertia 
of the stationary car. For various reasons 
most if not all of such inventions have proved 
impractical, their operation being chiefly con 
tingent upon the stress of springs which are 
compressed by the moving car, and exert their 
elastic force to start the car when released, 
(such springs soon becoming inactive or use 
less,) or upon lever-and-ratchet mechanisms, 
which, being operated by the driver or the 
lesses, soon become disarranged and unreli able. 
In my invention I use the movement and 

momentum of the car to compress and store 
air in a compressed-air tank, and so arrange 
the mechanism that the air-cylinder piston 
may be readily thrown into and out of action, 
a second cylinder connecting with the tank 
by a suitable valve being employed, in which 
cylinder is a piston having its rod jointed to 
a pawl, which pawl is connected by a link 
and-lever mechanism with a rod that is also 
connected to the valve-stem, this rod being 
actuated by the driver to throw the pawl down 
into connection with a ratchet-wheel on one 
of the axles of the car, and to simultaneously 
open the valve, so that the compressed air from 
the tank will enter the cylinder and drive back 
the pawl-piston, thereby turning the ratchet 
and axle, and starting the car. It is in the 
combination for effecting this that my inven 
tion consists. 
The drawing represents a starting mechan 

ism embodying the invention. 
Figure 1 shows a bottom view of the mech 

anism. Fig. 2 is a side elevation of it. 
a denotes the bottom and platform of the 

car; b c, two of the axles; d, the wheels, e de 

notes an air-tank placed beneath the car or in 
other suitable or convenient location. fis an 
air-pump connected with this tank to supply 
it with air under pressure, the pump-rod g and 
its piston reciprocating in the pump-cylinder, 
and the piston, by means of a suitable valv 
ular mechanism, forcing air into the tank 
and storing it there under pressure, or in a 
state of compression. The pump-rod is recip 
rocated by a link, h, worked by an eccentric, 
i, on the axle b, this link having a triangular 
slot, k, into which extends a pin, l, from the 
rod, the bottom of this slot, when in the plane 
of the pin, permitting reciprocation of the link 
without actuating the rod, while the top or 
upper angle of the slot, when in a plane with 
the pin, causes the rod to be actuated by the 
link. The link is jointed to a lever, m, piv. 
oted at n, and having at its front end an arm, 
o, extending through the platform and acces 
sible to the driver, who, by operating the le. 
ver, can throw the link into position to re 
ciprocate the pump-rod, or into position to op 
erate without moving the pump-rod, the rota 
tive movement of the axle b operating the ec 
centric at all times. p denotes a pawl ar 
ranged to engage with the teeth of a ratchet, 
q, on the axle c. This pawl is jointed to the 
end of a rod, r, extending from a piston in an 
air-cylinder, s, connecting by means of a suit 
able valve mechanism with the compressed 
air tank e. The pawl is also jointed to a link, 
t, which connects the pawl to one arm of an 
angle-lever, u, whose other arm is jointed to 
a long rod or bar, v, jointed to a lever, w, hav 
ing a vertical arm extending through the plat 
form into position to be accessible to the driv 
er, who, by depressing the vertical lever-arm, 
throws the pawl down and into engagement 
with the ratchet. To the rod or bar y is joint 
ed, by a link, a, a valve-rod, y, that actuates 
a valve to admit or cut off supply of air to the 
cylinder s to operate the piston, and by the 
same motion of the lever at that throws down 
the pawl the valve is opened to admit air 
into the cylinders in front of its piston, the 
pressure of the air throwing back the piston 
and the pawl jointed thereto, and turning the 
ratchet to start the car. By a suitable ar 
rangement of the valve mechanism, the piston. 
may be reciprocated to intermittently continue 
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the action or pressure of the pawl upon the air-cylinders, and their connections, by which, 
ratchet. - - at the will of the driver, air is driven into the 
By these means the car may be readily tank for storage, or is let into the cylinders, 

started by the force of the compressed air, ei- to work the pawl and piston-rod r, substan. 
ther alone or as an adjunct to the draft of the tially as described. horses. LORENZO D. BENNER, 
I claim- Witnesses: 
In combination with the ratchet q and pawl FRANCIS GOULD, 

p, the air-pumpf, compressed-air tank e, and M. W. FROTHINGHAM, 

  


