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To all, Luhon, it nagy concern. 
Be it known that we, GEORGE B. DAMON, a 

citizen of Germany, and GARDNER W. PEAR 
SON, a citizen of the United States, residing 
at Lowell, in the county of Middlesex and 
State of Massachusetts, have invented a new 
and useful Improvement in Car-Brakes, of 
which the following, taken in connection with 
the accompanying drawings, is a specifica 
tion. 
This invention relates to a system of air 

brakes for electric cars, the object being to 
provide a controlling-stand which will gov 
ern the application of the electric current to 
the car-motors by One movement of its crank 
handle and the valve admitting air to and 
allowing it to escape from the brake-cylin 
ders by another movement in Such a way 
that current cannot be turned on and brakes 
applied at the same time, the means for con 
trolling the brakes being mechanical and en 
tirely independent of the electric current. 
This arrangement permits the motorman to 
control the motion of the car by one control 
ling-stand handle operated by one hand. We 
attain these results by the mechanism illus 
trated by the accompanping drawings, in 
which 

Figure Ishows an elevation of the appara 
tus as applied under the floor XY of a car, 
the valve-seat being cut away to show con 
struction. Fig. II is a view of the valve-con 
trolling mechanism above the line UW, look 
ing up toward the car-bottom, that portion 
of the controlling-stand cylinders below line 
ST and the car-floor being cut away to show 
Construction. 
Similar letters refer to similar parts through 

out the views. 
The controlling-stand consists of an Outer 

stationary cylinder A, in which revolves an 
inner movable cylinder B, carried by a suit 
able shaft C, at the end of which is fitted the 
crank-handle H for turning said shaft and 
cylinder. The inner cylinder B carries on 
its outer surface contact-fingers b, engaging 
at suitable points with the contacts C, a y On 
the inner surface of cylinder A, said contact 
fingers and contacts being arranged accord 

5O ing to any suitable system for controlling the 

car-propelling motors and being properly in 
sulated and connected by suitable conductors, 
respectively, with the car-propelling motors 
and the source of electric power. The shaft 
C extends through the floor X Y of the car 
and carries a sectional pinion D. . 
The pipe N I connects the brake cylinder 

or cylinders of the system with the source of 
pneumatic pressure, and the valve-plug G, 
having ports h and g, is inserted in said pipe 
and is adapted to form, with the port J, a two 
way valve, whereby by turning said valve 
plug connection between the brake-cylinders 
and the source of pneumatic pressure may be 
made through pipe IN and porth, or between 
the brake-cylinders and the outside air by 
means of ports g and J, ports h and g being 
so made that both connections cannot be es 
tablished at the same time. The stem g' of 
the valve-plug G carries the pinion F, which 
engages with teeth f on the rod E. E. This 
rod E E moves back and forth through the 
supporting-guides K K K, attached to the 
car-body, and carries, besides the teeth f, en 
gaging at all times with those of pinion F, 
teethe, with which teeth d engage when pin 
ion D is turned to the previously-determined 
position. 
The rod E E carries a collar n, which lim 

its the motion of the rod to the distance be 
tween support K" and the lug L, attached to 
the bottom of the car. A spiral spring S, 
wound around rod EE and between support 
IK and collar n, keeps the rod E E and so the 
pinion F, valve-plug G, and also the teeth e 
with relation to pinion D, normally in the po 
sition shown. 
The parts should be adjusted as follows: 

The contacts C, a y are arranged onless than 
the whole inner surface of cylinder A, thus 
leaving the space from C to y, through which 
contact-fingers b may pass without closing 
any circuits connecting with the car-motors, 
and also so that the speed of the car is gradu 
ally accelerated by suitable arrangement of 
contacts, as contact-fingers b SWeep from the 
point a to point a and thence to point ty. 
The teeth d are cut on a Somewhat smaller 
proportional part of the circumference of 
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face a y of cylinder A bears to the whole in 
mer surface of said cylinder, and pinion D is 
so adjusted on shaft C that teeth d engage 
teeth e on rod E E when the inner cylinder 
B is turned by handle H so as to carry con 
tact-fingers b from C to , and back from y to 
at and at no other part of its revolution. 
The valve-plug G is ordinarily held by the 

spring S acting on collar in and so on rod EE, 
teeth f, and pinion F in the position shown, 
making no connection through port h and 
pipe H I between the brake-cylinders and the 
source of pneumatic pressure, but permitting 
free escape of air from the brake-cylinders 
through ports g and J. 

It will be readily seen that when handle II 
is in the position shown no contacts are made 
and the brake-valve is in its normal position. 
If handle H is turned toward ac, the car-mo 
tors are started and full power is applied when 
it reaches the point f. If the handle is 
turned from 1 to ac and a to C, the current 
for the motors is cut off until it reaches zero 
at C. When handle H is turned beyond a 
toward y, teeth d engage teeth e, rod E. E. 
and spring S are forced back, pinion F and 
valve-plug G are revolved, the connection 
between the brake-cylinders and outside air 
is broken, and connection is established be 
tween the Source of pneumatic pressure and 
the brake-cylinders, and the brakes are set. 
When the handle H is turned back again to 
the position shown, the connection between 
the brake-cylinders and the source of pneu 
matic pressure is broken and that between 
the cylinders and the outside air is estab 
lished, the air from the cylinders is exhaust 
ed, and the brakes are released. It will be 
seen that by this arrangement the car-motors 
cannot be started until the brakes are thrown 
off and the brakes cannot be set until the 
current Supplying the motol's is shut off, and, 
further, that the failure of the current does 
not affect the Operation of the brakes. 
No particular form of valve is essential, 

(that shown being an ordinary two-way 
valve,) as any valve adapted to control the 
Supply of air from a reservoir-tank or other 
source of pneumatic pressure to the brake 
cylinders and the escape therefrom to the 
outside air by the turning of its seat can be 
readily used by suitable adjustment of the 
various parts, as by making pinion F larger 
or smaller. 
No particular construction of controlling 

stand or System of contacts to operate the 
motors is necessary, but it must be so ar 
ranged that the brake mechanism is put in 
Operation by the movement of the handle 
from the Zero-point in an opposite direction 
to that taken by the handle in establishing 
contacts for the supply of power to the motors. 

It will also be seen that other devices for 
operating the Valve mechanism can be sub 
stituted for the rack-and-pinion device, such 
as Sprocket-wheels and chain, system of le 
Vers, or other equivalents for transmitting the 

motion of the controlling-stand handle, when 
not operating the car-motors, to the brake 
valves. 
What we claim for our invention, and desire 

to cover by Letters Patent, is 
1. In a system of pneumatic brakes for elec 

tric cars, a controlling-stand wherein the elec 
trical contacts are so arranged that a turn of 
its handle of less than a complete revolution, 
on one side of a given point, makes Suitable 
electrical connections for governing the car 
propelling motors, and a valve adjusted to 
control the supply of air to and its escape 
from the brake-actuating cylinders, combined 
with mechanical devices connecting the valve 
with the rotating shaft and handle of the con 
trolling-stand in such a way that when said 
handie is so turned that the electrical con 
tacts of the controlling-stand do not make 
electrical connections for actuating the car 
propelling motors the valve is turned and 
admits air through one of its ports from the 
source of pneumatic pressure to the brake 
cylinders, and that when said handle is so 
turned that the said electrical contacts do 
make electrical connections for the car-pro 
pelling motors, the valve is left at rest in its 
normal position of permitting the escape of air 
from the brake-cylinders to the outside air. 

2. In a system of pneumatic car-brakes, a 
controlling-stand adapted to govern the op 
eration of the car-propelling devices by the 
movement of its handle to one side of a given 
point and to govern by its movement to the 
other side of said point, through suitable 
mechanical devices, the operation of the Valve 
or valves regulating the supply of air for 
operating the brakes. 

3. In a system of pneumatic brakes for elec 
tric cars, a controlling-stand adapted to gov 
ern the operation of the car-propelling motors 
by the movement of its handle on one side 
of a given point and to govern by its move 
ment on the other side of said point, through 
suitable mechanical devices, the operation of 
a valve or valves regulating the supply of air 
for operating the car-brakes. 

4. In a system of pneumatic brakes for elec 
tlic cars, a controlling-stand wherein the elec 
trical contacts are so arranged that a turn of 
the handle in one direction from a given point 
makes suitable electrical connections for ac 
tuating the car-propelling motors and a turn 
in the other direction from said point throws 
into operation mechanical devices for con 
trolling the valve or valves regulating the 
supply of air to and its escape from the brake 
cylinders. 

5. In a system of pneumatic brakes for elec 
tric cars, a controlling-stand wherein the elec 
trical contacts are so arranged that a turn of 
the handle in one direction from a given point 
makes suitable electrical connections for ac 
tuating the car-propelling motors and a turn 
in the other direction from said point throws 
into gear a sectional pinion, with lack device 
connecting with another pinion carried by the 
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