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AIR-BRAKE.

SPECIFICATION forming part of Letters Patent No. 537,784, dated April 16, 1895,
Application filed October 29,1894, Nerial No, 527,145, (No model.)

To all whom it may concermn:

Be it known that I, MORTIMER B. MILLS, a
citizen of the Umted States, residing at Oh1-
cago, in the county of Cook and State of IHli-
nois, have invented a new. and useful Im-
provement in Air-Brakes, of which the follow-
ing is a specification.

My invention relates to 1mprovements in
air-brakesfor railway trains, and for use more
especially upon the motor cars of electric rail-
way systems.

My object is to provide improved air brake
mechanism of a comparatively simple and
durable construction, in which an air com-
pressor for ceneratmtr stored pressure to be
used in the apphcamon of brakesshall be act-
uated by the progressive movement of the car
upon which it is mounted.

In the drawings—Figure 1 is a plan, partly
sectional and diagrammatic, view of my im-
provements in operative position; Fig. 2, an
enlarged section on line 2 of TFig. 1, Vlewed
in the direction of the arrow, and Fw 3a
broken section on line 3 of Fig. 2.

My improvementsare mounted upon the un-
der side of the floor A of tha car.

B B are car wheels fixed upon the car axle
B’, which latter rotates with the wheelsin the
usual manner. Ontheaxle B torotate there-
with are disks C C” having smooth flat inner

" faces and provided at correspondmc places
-with sectoral or segmental cams .

The cams
t extend from the c1rcumferences of the disks
nearly but not quite to the axle B’, and each
cam is bounded by radial lines wh1eh cause
it to taper from the circumference toward the
center of the disk. Each cam is preferably.
rounded, as indicated in Fig. 8, and gradually
dlmlmshes from the mrcumferenee in the di-
rection of the center of the disk, agindicated
most plainly in Fig. 1. Thus near the axle
the surface of the disk is plain and flat, and
constitutes what I term the inner track sur-
face or lever-rest /. The cam ¢ at its center
rises gradually from the surface i’ and is-of
greatest thickness at the eircumference of its
disk.

Disa platform suspended atitsedge s frony
the bottom of the car by hangers s'. The
hangers are rigid and the pldtfmm is"pivot-

ally connected to the lower ends of the hang-
ers, as by the eye:bolts s*shown in Fig. 2. At
its opposite end the platform D is provided
with a bracket s® and there fastened to the
lower end of a spring D’ extending downward
from the floor of the car. The tendency of
the spring D’ is to raise the platform in “the
direction of the floor A. * Fastened to the plat-
form in the position shown is an air com-

pressor eylinder E having an inlet pipe » pro--

vided with a check valve 7/, and an outlet
pipe g provided with a check valve ¢4 both
the said pipes extending from the center of
the eylinder. In thecylinderaretwo pistons
p which work counter to each other from the
ends toward the center of the eyhnder and
are each provided with a piston-rod p’. . The
piston-rods have their bearings in the endsof
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the cylinder and also pass at ‘their outer ends -

through bearings s! on the platform.

£’ E? are pump levers pivoted to the plat-
form D at nn and provided at their opposite
ends with anti-friction wheels n’ »’ which ride
upon the faces of the disks C C’. Between
their ends the levers are fastened rigidly to
the piston stems p’; and adjacent to the said
anti-friction wheels they move under angle-
iron guides n® which hold them against abrace
bar s° forming part of the platform construe-
tion. Confined between the levers E’ E* and
fastened at opposite ends thereto is a spring
E3, which tends normally to press the levers
apart, and thus draw the pistons p to the ends
of the cylinder.

F is a compressed air reservoir which may
be located in any suitable place; and G is‘a
brake- cylmder containing a piston m upon a
piston-rod m’ fastened to the brake-lever m2
The brake-lever is pivoted at «, and is con-
nected in a common manner by means of rods
m® m® with the brake-beams cavrying brake-
shoes at the treads of the car-wheels. In the
brake-cylinder I prefer to provide a spring
aboat the piston-rod m’ to press the piston m
normally forward in the direction of releas-
ing brakes. At the end of the pipe ¢.is a

valve ¢’,and coupled to the valve is a pipe ¢*
extending to the reservoir I, and a pipe ¢®
extending to the brake-cylinder G. Thevalve
¢’ may be a three-way cock and provided with
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a handle 7, whereby air compressed in the
pump-eylinder E may be directed through the
pipe g* to the reservoir F, or through the pipe
g®to the brake-cylinder. Extending from the
reservoir F to the brake-cylinder direct is a
pipe Il provided with a valve I’ having a han-
dley’. Thehandley’ may be turned to direct
air from the reservoir F to the brake-cylin-
der, or to the position of cutting off the air
from the reservoir and opening the brake-
cylinder to the ountside air. In the pipelis
a check-valve I* which permits ready passage
of air from the reservoir in the direction of
the brake-cylinder, but prevents” retrogres-
sion of pressure from the brake-cylinder to
the reservoir. ‘

Fastened against the under side of the car-
floor A is a cylinder I containing a piston &
having a stem %’ fastened to the platform D.
Extending to the eylinder H from- the reser-

voir F is a pipe ¢ having a valve 4’ provided:
L 24 p

with a handle % Turning of the handle in
one direction causes the air from the reser-
voir F o pass to the cylinder II and press

down thepiston %; while turning of the han- |

dle 7* to another position shuts off the flow of
air from the reservoir I' and vents the air
from the cylinder II. When air is directed
from the reservoir to the eylinder H it bears
against the piston & and tends, if the press-
ure is high enough, to press the platform D
in the downward direction against the resist-
ance of the spring D, -

The operation of my air-brake mechanism
isas follows: In the.movement of thecarand

B and disks C C’ rotate. In ordinary serv-
ice the eock ¢’ would be so turned asto direct
air from the pump or compressor E through
the pipe ¢* to the reservoir F, and the valve
" would e turned to the position of opening
the cylinder II to the reservoir F. As,in
practice, the handle y of the cock ¢’ and han-
dle y?of the valve ¢, should be moved at the
same time, as hereinafter explained, they
may be tied together as by the rod %®indi-
cated. The handle 4’ of the valve I’ should
be turned to the position of opening the
brake-cylinder tothe outside air and shutting
off the flow of pressure from the reservoir F.
In practice the operating handies 4 3’ should
be in convenient position to be turned by the
motorman. Initially, when there is no press-
ure in the reservoir F and cylinder H, the
spring D’ raises the platform D at its swing-
ing end to or nearly to the topof the disks C
C’. Thus in the rotation of the said disks
the eams ¢ wipeacross the anti-friction wheels
7' and plunge the pump-levers E’ E? inward
to force the pistons p simultaneously toward
each other. As the cams pass the endsofthe
levers the latter are foreced in the outward
direction by the spring E?to pressthe pistons
p apart and cause the anti-friction wheelsn’
to bear against the surfaces of the disks.
Thus in each revolution of the disks C ¢’
the pump-pistons areforced inward and out-

-operates as a lever-rest.
in railway automatic air-brake systems, to
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ward. In their cutward movement air is
drawn into the eylinder through the valve 7,
and in their inward movement the air is ex-
pelled through the valve g% pipes g ¢* to the
reservoir F. As the pressureinthe reservoir
F rises air lowing therefrom through the pipe
1 to the eylinder H tends to press the piston
k in the downward direction and lower the
platform D against the resistance of the
spring D’; and the more the pressure rises in
the reservoir and cylinder II the further the
descent of the platform D until the anti-frie-
tion wheels n’ ride upon the smooth or flat
surfaces ¢’ of the disks. As before stated,
the eams ¢ diminish gradnally in width and
thickness from the circumference of the disks
to the surfaces #’. Therefore, as pressure
rises in the reservoir.and cylinder H and the

- platform D is pressed down, the action of the
' pump becomes gradually less until it ceases

altogether when the anti-friction wheels ride
upon the surfaces #’. EKach surface ¢’ thus
It it is desired, as

carry storage pressure of seventy pounds to
the square inch in the reservoir I, the resist-

‘auce of the spring D’ provided may be such

as to permit lowering of the levers to thesur-
faces ¢’ only under seventy pounds’ pressure

against the piston k.

When it is desired to apply brakes for a

. service stop the handle %’ of the valve I’ is

turned to direct pressure from the reservoir

. through the pipe ! to the brake-cylinder.
' Torelease brakesthe handle ¢’ is turned back
consequent rotation of the wheels B, the axle |
- reservoir If and vent the pressure from the
- brake-cylinder.
| stood it is preferable to employ a valve

again to shut off the flow of pressure from the
As will be readily under-

which when turned to an intermediate posi-
tion will bold the pressure in the brake-cylin-

' der G,and atthe same time prevent any more
- prescure from flowing thereto from the reser-

voir. Thus the brakes will be under perfect
control of the motorman, who can turn the
handle ¥’ to apply brakes with any desired
pressure; hold them when thus applied; or
release the brakes. If afterinitially starting
the ecar and before pressure has been raised
sufficiently in the reservoir F it is desired to
apply brakes,the handle y may be turned si-
multaneously with the handle 4’ to cause air
to be pumped directly from the pump E into
the brake-cylinder. The air thus pumped
into the brake-cylinder G will be prevented
from escaping through the valve I’ by the
aforesaid turning of the handles’, and by the
check-valve I* which preventsthe air flowing
to the reserveir F.

To make an emergency stop when the reser-
voir F filled with pressure both the handles 3’
and y may be turned to cause the reservoir
pressure to flow to the brake-cylinder and the
compressor K to pump directly into the brake-
eylinder. In the turning of the handley the

handle 9/ is also turned, through the connect-
ing rod 4% to shut off the flow of pressure
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from the reservoir to the eylinder H, and vent
the pressure from the latter, whereby the
platform is raised by the spring D’ and the
pump-levers actuated by the cams near the
cireumferences of the disks.

It is only intended in the present applica-
tion to show, describe and claim broadly the

invention without going particularly into the

minordetails of the construction.: The valves
" ¢’ may in practice be of any construetion
whereby the operator can bring about quick
application for service or emergency stops,
hold the presstre in the brake-cylinder or re-
lease brakes.

My invention is not to be limited to the de-
tailsillustrated in the drawings, because they
may be modified in various ways without de-
parting from the spirit of my invention as de
fined by the claims.

What I elaim as new, and deswe to secure
by Letters Patent, is—

1. In an air- brake system for cars, an air-
pump and means for operating the same, com-
prising, in combination, a disk connected
with the running gear of thecar torotate, and
provided on its face with a segmental cam, a
pump-operating lever, lever-shifting means
formoving the leverinto and out of the pathof
the cam, and a spring maintaining the lever
in contact with the cam when shlfted thereto,
whereby in the progressive movement of the

car the cam is rotated and the lever is oseil-

lated thereby to operate the pump, substan-
tially as and for the purpose set forth,

2. In an air-brake system for cars, a reser-
voir, & pump. for compressing air into said
reservoir, and operating means for the pump,
comprising, in combination, a rotary disk,
actuated by movement of the car, and pro-
vided on its face with a segmental cam ¢, a
lever-rest at one side of the annular path ‘of
the cam, a pivotal pump-lever connected with
the pump-piston, shifting means for thelever,
actuated and controlled by pressure from said
reservoir, for moving the lever between the
lever-rest and the cam, and spring mechanism
for maintaining the lever in contact with the
cam ‘when shlfted thereto, substantially as
and for the purpose set forth.

3. In an air-brake system for cars, an air-
-compressor comprising a pump-cylinder and
two pistons working therein from opposma
ends toward the eenter and means for moving
the said pistons, comprising pivotal levers
connected with the said pistons, cain mechan-
ism operated from the car-axle to throw the
said levers inone direction and spring mech-

anism to oppose the action of the eamn mech-.

anism, substantially as described.

4. In an air-brake system for cars, an air-
compressor comprising a pump-cylinder and
two pistons working therein from opposite
ends toward the center, and means for moving
the said pistons, comprising pivotal levers
connected with the said pistons, segmental
cams connected with a car-axle, and sprmg
mechanism for maintaining the levers in con-

tact with the cams, thecams operatingin the
rotation of the axle to engage the levers and
force them simultaneously in contrary direc-
tions, substantially as and for the purpose set
forth.

5. In an air-brake sy stem for cars, a reser-
voir, a pump for eompressing air info said
reservoir, and operating means for the pump,
comprising in combination, a rotary disk, act-
uated by movement of the car, and provided
with a cam ¢ and plane surface ¢’ in concen-
tric paths, a pivotal pump-lever connected
with the pump-piston, means for maintaining
the lever at one end portion in contact with
the disk, and shifting meaus for the lever,
actuated and controlled by pressure from said
reservoir, for moving the lever between said
concentrie paths, all construected to operate
substantially as and for the purpose described.

6. In an air-brake system for cars, an air-
compressor comprising a pump-cylinder and
two pistons working therein from opposite
ends toward the center,and meansfor moving
the said pistons, comprising pivotal levers
connected with the said pistons, disks upon
and rotating with a car-axle, cams upon the
said disks and means for maintaining the le-
vers toward one end in contact with the disks,
the cams operating in the rotation of the disks
to engage the levers and force them simulta-
neously in the direction of each other, sub-
stantially as and for the purpose set forth.

7. In an air-brake system for cars,-disks
mounted upon and rotating with a car axle,

"a movable platform beneath the car floor, an

air-compressor comprising a pump-cylinder
on said platform, pistons in said cylinder
working from opposite ends toward the cen-
ter thereof, levers pivotally mounted upon
said platform, connected with the said pis-
tons and extending at one end in contact with
said disks, cams f and plane surfaces ¢’ in con-

centric paths on the disks, a storage reservoir.

to which air is foreced by the compressor, and
means actuated by pressure in the reservoir
for moving the said platform to shift the said
levers between the said concentric paths on
the disks, and means for maintaining the
said levers in contact with the disks, substan-
tially as and for the purpose set forth.

8. In an air-brake system  for ears, disks
mounted upon and rotating with the caraxle,
and - provided with cams 7 and plane surfaces
' in concentric paths, a platform D pivotally
sapported at one end beneath the car floor to
swing at its oppositeend in the vertieal plane,
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a spring operating normally to raise thesaid -

platform at its swinging end, an air-com-
pressor on the platform comprising a pump-
¢ylinder, pistons in the cyhnder movable
therein from opposite ends toward the cen-
ter, levers pivotally connected at one end to
the platform,extending at their opposite ends
against thesaid disks and connected between
their ends with the said pump-pistons, spring-
retaining means for the levers operating to
press them in contact with the said disks, a
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reservoir into which air is forced by the com-
pressor, and means for forcing the platform
downward against the resistance of its spring
support when the pressure in the reservoiris
raised, comprising a ceylinder in .open com-
munication with the reservoir, a piston in
said eylinder having a piston-rod, the cylin-
der and the rod of its piston being fastened
one to the under side of the car and the other
to the said platform, substantially as and for
the purpose set forth.

9. In-an air-brake system for cars, the com-
bination with the compressor operated by the
progressive movement of the car, storage res-
ervoir and brake-cylinder, of pipes extending
from the compressor to the reservoir and to

the brake-cylinder direct, means for directing
the air from the compressor through either of
said pipes at will, a pipe ! extending from the
reservoir to the brake-cylinder, an operating
valve in said pipe for directing air from the
reservoir to the brake-cylinder and for vent-
ing said cylinder, and a check-valve inter-
posed between the said reservoir and brake-
cylinder, operating to prevent retrogression of
air from the brake-cylinder to said reservoir,
substantially as and for the purpose set forth.

MORTIMER B. MILLS.

In presence of—
J. H. LEE,
M. J. FrOST.
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