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To all whom It MmGly CONCETrTL:

Be it known that I, Joun UNSER, a citizen of
the United States, and a resident of Carthage,
county of Jefferson, and State of New York,

have invented certain new and usetul Improve-

ments in Automobile-Brakes, of which the fol-

lowing is a specification, taken in connection

with the accompanying drawings, which form
a part of the same.

Thisinvention relatesto automobile- brakes,
and relates especially to brakes operated by
the pressure of air or similar fluid and used

on motor-vehicles.

In the accompanying drawings, in which the
same reference-numerals refer to similar parts
in the several figures, Figure 1 is a side view

of an embodiment of this apparatus asapplied

to an automobile, the vehicle being indicated
diagrammatically. Fig. 2 is an enlarged ver-
tical section. TFig. 3 is a transverse section.
Figs. 4 and 5 are sectional detail views of the
operating-valve. Fig. 61isasectional view of
a secondary braking-cylinder.

~ In the illustrated embodiment of this in-
vention the brakeis operated by air-pressure,
the air being supplied by a suitable pump
driven from the eccentric 66 on the engine-
shaft 67. The eccentric-rod 65 reciprocates
the piston 64 within the supply-pump cylin-
der 389, which, as indicated in Figs. 2 and 3,

is secmed to th(J working Wlmder 8 at one
end of the same. The end of this pump-cyl-
inder is closed by the head 62, and the lateral
port 63 allows the cylinder to receive air
throueh the port 44 and the intake-valve 41,

which, as inclicated, 1s a check-valve normallv
When
the gupplv -pump 1is operating reg ulallv alr
is drawn at each stroke past the mtahe-valve

and on the return stroke of the pump-piston
this intake-valve is closed and the air forced
through the supply-port 43, a suitable valve
49 preventing its return and holding the air
under pressure within the release-chamber of
the working cylinder.

As is seen in Figs. 1 and 2, the working
cylinder 8 is preferably secured to the stor-
age-tank 8, which, as illustrated, forms a con-
tinuation of the wor king cvlmder from which
it is divided by the partition 20, these parts

—
-

- 21, in which its spindle operates.

being preferably mounted under the body 1 ot
the automobile. The wor king cylmdel carries
the working piston 37, which is preferably
formed with a valve, which may take the form
of the cup-leather packing 38. As shown 1n
Fig. 2, this packing is firmly held in position
by the plate 34, screwed to the piston-head
and held in position by the locking-screw 35.

The packing-spring 36 serves to expand this

packing - ring so as to make a joint suffi-

ciently tight for proper operation, while this
form of packing allows the air to escape past
the piston in one direction, so that the air
moves slowly from the release-chamber to the
working chamber at the left. The piston-rod
26 passes through a suitable stufling-hox 29,
which is preferably packed with a cup-leather
31, upon which the metal washer 32 bears, all
being screwed together by the cap 30 1n a
well-known manner. The release-spring 27
is arranged around the piston-rod and nor-
mally forces the piston into the release posi-
tion. (Indicated in Fig. 2.) The yoke 33 is
connected to the bmke, and the connection
may take the form indicated in Fig. 1, in
which the brake-lever 9 is shown as pivoted
to the yoke and connected at its outer end
with the brake-rod 10. The other end of this
rod is pivoted to the connector 4, which oper-
ates the end of the bell-crank strap-lever 5.

The other end of the brake, which may be of

strap form, is connected to this lever and op-

erates in a well-known manner upon asuitable
drum 6 on the axle of the rear wheels of the ve-
hicle. |
Thesupply-pump operating continuously as
long as the engine of the automobile is mov-
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ing pumps air under pressure into the release-

chamber, this air getting past the working
piston, asstated, and filling the working cham-
ber, and also passing through the ports 24-25
and past the check-valve 22, raising the spring
23, whlch normally seats this valve. It Wlll
be seen that this valve may be readily in-
spected and repair ed by unscrewing the plug
In this way
the stor age-tank and both chambers of the
working cylmder are normally under the same
air-pressure, and this air passing through the
port 59 and the port 52 acts upon the dia-
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65 ing communicating with the release-pipe 15.

2.

phragm 106 of the supply-regulator 11, this |

diaphragm being engaged by the plunger 56
with adjustable spring-pressure, the spring
55 being arranged so that it can be compressed
to the extent desired by the adjusting-screw
54. Thevalve-stem 57 is operated by a spring
58, which normally presses it against the dia-
phragm 106, mounted in the diaphragm-cham-
ber 53, and upon this stem the valve 51 1s ar-
ranged, which may be a slide-valve, as indi-
cated, and which governs the ports 49 50.
This regulator 11 comprises the cut-off piston

48, operating in a suitable chamber and being

normally pressed back into the position indi-
cated by the spring 47. The reduced end 45
of the piston-rod connected to this piston
slides 1n a sultable bearing in the plug 40,
and the conical cut-off spindle 46 isthus guided
in the path of the end of the intake-valve 41.
When 1n the position indicated, this intake-
valve 1s free to operate and 1s normally held
closed under the action of its spring. If,
however, the air-pressure 1n the working
chamber rises to the upper limit desired, the
diaphragm is pressed outward, thus moving
the valve 51, so that the connection between
the ports 49 and 50 is closed, and finally the
port 49 1s put In connection with the high-
pressure alr from the working chamber.
This air enters through the port 59 and drives
the cut-off piston outward, and the conical
spindle wedges the intake-valve off its seat
and keeps 1t unseated as long as this high air-
pressure continues. Under these conditions
theair-pump continues to reciprocate; but the
air drawn into the cylinder 39 past the intake-
valve merely escapes past thissame valve when
the pump-piston moves backward and 1s not
forced into the working cylinder. The sup-
ply-pump therefore runs idle as long as the
air 1n the working chamber is up to the nor-
mal working pressure desired. As soon as
this air-pressure falls, however, the regulator-
diaphragm moves back toward the position
indicated in Fig. 2, the ports 49 and 50 are
connected, and the spring 47 forces the cut-off
piston 48 1nto theillustrated position, in which
the supply-pump once more operates to feed
the working cylinder and storage-tank.

As 1s seen 1n Fig. 2. the working pipe 12

leads from the working chamber to the oper-

ating-valve casing 17. The storage-pipe 13
connects the storage-tank with this casing, and
the release-pipe 14 similarly connects the re-
lease-chamber with the valve-casing. As is
indicated in Fig. 4, the operating-valve 87 is
formed with a tapering plug engaging the
casing, and this plug has the through-port 89
and the communicating cross-port 93, which
cooperate with the working and release pipes
12 and 14 and also with the vent-port 92 in
the valve-casing.
a different level and communicates with the
storage-pipe 13 and with the port 911n the cas-

“tions previously described.

The release-port 90 1is on

794,382

As indicated in Figs. 2, 4, and 5, the mech-

anism isin the release position, the operating-

valve being turned so that the through-port
89 connects the working pipe and release-pipe,
thus allowing the pressure in the working
chamber and release-chamber to equalize and

allowing the release-spring to force the work-
ing piston back into the illustrated position.

To set the brake, theoperating-valveis turned

in a right-handed direction through a quarter
of a revolution, thus closing the connection to
the working pipe 12 and allowing the air in

the release-chamber to escape through the

port 61, the release-pipe 14, the cross-port 93,
and the through-port, so as to issue from the
vent-port 92 in the casing. The air-pressure
in the working chamber then drives.the pis-
ton outward by its expansion and sets the
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brake to the extent desired, the working pis-

ton operating the brake through the connec-
Normal release
is effected by moving the operating-valve into
the position illustrated in Kig. 2, under which
condition the pressure on both sides of the
working piston becomes the same, and the re-
lease-spring moves the piston and brake mech-
anism back into the release position indicated.
The emergency release of the brake is effect-
ed by moving the operating-valve through a
small angle in a left-handed direction from the
illustrated position. This puts the storage-
pipe into connection with the release-cham-
ber through the release-port 90, the port 91,
and the release-pipe 15, (see Figs. 2 and 3,)
and in this way the high-pressure air in the
storage-tank quickly drives the working pis-
ton back into release position. The spring-
stop 95 is preferably arranged on the valve-
casing, so as to engage a suitable lug on the
handle of the operating-valve. This spring-
stop is normally pressed eutward into the po-
sition shown in Fig. 5 by the spring 96, held
in position by the plug 97. The stop 94 on
the valve-casing comes into engagement with
the lug 88 on the valve-handle and alines the
valve when rotated into working position.
Brakes may be operated not only on the
automobile, but in the case of traction-engines
a series of secondary brakes may be operated
on the trailers, which are sometimes drawn
by the traction-engine itself. One or more
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secondary braking -cylinders 68 may be

mounted in each of the trailers where a heavy
traction-engine hauls a number of trailing
vehicles, and, indeed, in some cases with heavy
automobiles or traction-engines several of
these secondary braking-cylinders may be
mounted on the leading motor-vehicle itself,
so as to give a greater retarding action. A
series of these braking-cylinders 68 may be
mounted one on each of the trailing vehicles,
if desired, and all being connected by the line-
pipe 15 with the release-pipe 14 of the lead-
ing automobile. This braking -cylinder 1s
provided with the working piston 69, secured
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to the piston-rod 70, and normally forced into
the release position indicated by the release-
spring 71. This piston is preferably provided
with a valve, which may take the form of the
cup-leather packing shown, which is held in
position, as previously described, by the pis-
ton-plate 72. Suitable brakes on the trailing
vehicles may be connected with the yoke 73
in a similar manner to what has been de-
secribed. A controller-valve 82 1s mounted in
a suitable chamber in the cylinder-head 74,
and this valve 1s preferably provided with a
cup-leather or similar packing, the valve-
stem 83 passing downward, as indicated, and

being normally engaged by the end of the re-

lease-valve 75, which is pressed upward by
the spring 76, as indicated. The release-
chamber of this braking-cylinder communi-
cates through the port 86 and the release-pipe
85 with the end 79 of the line-pipe 15. The
setting-valve 84 is, however, interposed and
normally pressed against 1fs seat by the spring
80, held in place by the plug &1, thus acting
as a check-valve. The controller-valve gov-
erns the feed-ports 101 and 102, which, as
indicated, are connected by a passage, and also
controls the feed-port 103 on the other side of
the valve and the release-port 104. When this
brake 1s used on a series of vehicles, a suit-
able retarding-valve 1s preferably employed
between therelease-pipe and the release-cham-
ber of the leading and controlling vehicle.
This retarding-valve may be in the form of a
throttling check-valve 60 and may be lightly
spring - pressed against its seat, 1f desired.
When 1n the closed position indicated in Fig.
2, this check-valve only affords a restricted
passage from the release-pipe to the release-
chamber, but 1s readily forced off its seat and
allows a free passage of air from the release-
chamber to the release-pipe. In series opera-
tion when the operating-valve is moved to al-
low the escape of air from the release-chamber
and thusset the brakes, theair from the line-
pipe can also pass into the release-pipe and
escape fromthe operating-valve. . Under these
conditions the air in the release-chambers of
all the succeeding secondary braking-cylin-
ders 1s allowed to pass through the release-
pipes 85, past the setting-valves 84, and into
the line-pipe, escaping througeh the operating-
valve, as indicated.. Under these conditions
the air in the working chambers of the sec-
ondary braking-cylinders drives the working
pistons forward, setting the brakes to the de-
sired extent, and this operation takes place
very quickly, so that practically stmultaneous
operation of the brakes is secured on any de-
sired number of vehicles. When the operat-
1ing-valve is moved.into release position, air
from the working chamber passes through
the working pipe and the release-pipe into the

release-chamber and also passes through the
line-pipe and acts upon the upper surface.of

the controller-valve 82, quickly driving this

3

valve downward to its full extent, thus open-
ing the release-port 104 and also driving the
release-valve 75 off its seat. The high-pres-
sure alr in the working chamber of the sec-
ondary braking-cylinder is thus allowed to is-
sue from the port 77, past the open release-
valve 75, and through the port 78, which com-

municates with the line-pipe and is also when

the controller-valve 1s in its lower position in
communication with the release-pipe 85
through the release-port 104. T'his air moves
through the release-pipe 85 and the port 86
into the release-chamber. The pressure on
both sides of the working piston in this sec-
ondary braking-cylinder becomes approxi-
mately equal, and the release-spring 71 forces
the working piston and brake mechanism into
release position. The sizes of the ports and
the size of the passage through the retarding-
valve are so proportioned that the release of
the brakestakes placesimultaneously through-
out the whole system, and this is also true in

75

30

the case of the emergency release of the
brakes, which is brought about as has been

described in the leading vehicle, and under
these conditions the high-pressure air from
the storage-tank enters the release-pipe 14
and also enters the line-pipe 15, effecting the
release of the brakes more quickly in case of
the leading and the trailing vehicles. When
release has been effected 1n the trailing vehi-

cles, the air-pressure on both sides of the con-

troller-valve 82 is balanced. and this valve
moves upward under the pressure of the
spring 76, seating the release-valve and also
closing the release-port 104. The air under
the normal working pressure maintained by
the supply-pump passes into the storage-tank
and the working and release chambers of the
primary working cylinder and also passes
through the line-pipe and the feed-ports 101
102 103 into the release-chamber of the sec-
ondary braking-cylinder 68 and can then leak
slowly past the working piston 69 into the
working chamber. This air can also slightly
raise the release-valve 75 from. its seat and
pass through the port 77 into the working
chamber. -

In the ordinary pleasure-automobile, such

as 1s Indicated 1 Fig. 1, the working cylin-
der 8 and the storage-tank 7 are preferably
oiven the form indicated and are arranged
under the vehicle, while the operating-valve
casing 17 1s mounted adjacent the steering-
wheel 2, so that the operating-valve 87 1s
readily accessible. _
brake-lever 3 is also connected to the brake.
so that either manual or power operation of
the brake is possible. The line-pipe 15 1is
mounted under the body 1 of the vehicle, so
as to be readily connected with other vehicles
when the automobile 1s towing them, as in
the ordinary operation with traction-engines.
This line-pipe may be closed, and the line-
valve 16 1s provided for this purpose. It is

As 1ndicated, the hand
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manifest that this system provides a consid- | tion with said release-chamber and sald line-
erable supply of compressed air on the vehi- | pipe to effect the emergency release of said
cle, and a special pipe 19, provided with suit- | works. | -
able valves, is connected to the storage-tank, 0. In automobile-brakes, a working cylin
¢ so that this air can be conveniently used for | der, a spring-pressed working piston in said 70

inflatine tires, blowingalarm-signals,forclean- | cylinder and connected with brake mechan-
ing operations about the vehicle, or for any | ism, a valved connection through said piston
other purposes. between the working chamber and the release-

1t is of course understood by those familiar | chamber of said braking-cylinder, means to

o with this art that many modifications in the | supply air under pressure to said release-cham- 75
form, size, proportion, and number of parts | ber,an operating-valve, a pipe connecting said
of this apparatus may be made, parts of the | operating-valve with said working chamber,
same may be employed without using the | a release-pipe connecting said valve with said
whole, and parts may be used in connection | release-chamber, secondary braking-cylinders

12 with other devices without departing from | provided with valved working pistons nor- so
the spirit of this invention or losing the ad- | mally pressed into release position and oper-
vantages of the same. This apparatus may | ating brakes, controller-valves adjacent said
also be operated by the use of other fluids | secondary braking-cylinders, spring-pressed
than air without material change. I donot, | release-valvesengagingsaid controller-valves,

20 therefore. desire to be limited to the details | spring-pressed setting-valves governing the 85
of the disclosure which has been made in this | exit of air from the release-chambers of said
case: but | | ' | secondary braking - cylinders, a retarding-

What I claim as new, and what I desire to | valve in said release-pipe and a line-pipe con-
secure by Letters Patent, is set forth in the | necting said release-pipe with said controller-

25 appended claims: valves, said operating-valve being provided go

1. In automobile-brakes, a working eylin- | with ports to release the pressure in sald re-
der. a working piston provided with a cup- | lease-pipe to operate the brakes and to place
leather packing in said cylinder, brake mech- | the working chamber and release-chamber 1n
anism connected with and operated by said | communication with the line-pipe to release

30 working piston, a storage-tank connected to | the brakes. 95
and forming a continuation of sald working 3. In automobile-brakes, a working cylin-
cylinder, a check-valve connection between | der, a spring-pressed working piston in said
said working cylinder and said storage-tank, | cylinder connected with brakes, an operating-
means to normally force said working piston | valve, a working pipe connecting said valve

3¢ into release position, an air-pump communi- | with the working chamber of said cylinder, a 100
cating with the release-chamber of said work- | release-pipe connecting said valve through a
ing cvlinder and supplying air to said cham- | retarding-valve with the release-chamber of -
ber and to said working chamber and said | said cylinder, a secondary braking-cylinder,
storage-tank, a regulator governing the op- | a spring-pressed working piston in said sec-

40 eration of said pump and maintaining desired | ondary cylinder, a controller-valve, a spring- 105
working pressure in said working chamber, | pressed setting-valve adjacent said controller-
an operating-valve, pipes connecting said op- | valve, a release-port and feed-port governed
erating - valve with said storage-tank, said | by said controller-valve, a release-pipe con-
working chamber and said release-chamber, | necting the release - chamber and said sec-

4% secondary braking - cylinders provided with | ondary braking-cylinder with said release- 110
valved working pistons normally pressed | port and said setting-valve and a line-pipe
into release position, brakes connected to said | communicating with said controller-valve and
pistons and operated thereby, controller- | connecting with the release-pipe of said work-
valves adjacent said secondary braking-cylin- | ing eylinder, said operating-valve comprising

so ders and connected with the working cham- | ports to release air from sald release-pipe and 115
bers and release -chambers of said cylinders | line-pipe and to place said working pipe and
and a line-pipe connected to the release-cham- | release-pipe in communication.
ber of said working cylinder through a re- 4. In automobile-brakes, a working cylin-
tarding-valve and connected tosaid controller- | der, a spring-pressed working piston in said

55 valves, said operating-valve provided with | cylinder connected with brakes, an operat- 120
ports to release the pressure in the release- | ing-valve,a working pipe connecting the work-
chamber and said line-pipe to operate the | ing chamber of said cylinder with said valve
brakes or to place the working chamber and | and a release - pipe connecting sald valve
release-chamber of said working cylinder in | through a retarding-valve with the release-

60 communication and in communication with | chamber of said cylinder, a secondary brak- 125
said line-pipe to release the brakes operated | ing-cylinder, a spring-pressed working pis-
from said working cylinder and to operate | toninsaid braking-cylinder, a controller-valve
said controller-valves to release the brakes | adjacent to said braking-cylinder and commu-
operated by said secondary braking-cylinders | nicating with the working chamber and re-

65 or to place said storage-tank in communica- | lease-chamber of the same, said operating- 130
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valve being provided with ports to release the | working cylinder, an operating-valve to op-

pressure in sald release-pipe and to place said

working pipe and release-pipe in communica-
tion and sald retarding-valve allowing the
rapid release of air from said release-chamber
Into said release-pipe, but preventing the rapid
admission of air from said release-pipe to said
release-chamber.

5. In automobile-bralkes, second‘lrv bralk-
ing-cylinders, spring-pr essed working pistons
provided with cup-leather packings in said
cylinders, each of saild cylinders being pro-
vided with acontroller-valve, a spring-pressed
release-valve engaging said controller-valve
and acting as a check-valve to close a passage
from the working chamber of the braking-
cylinder, a release-pipe communicating with
the release-chamber of said cylinder and with

release-port governed by said controller-
valve and also with a spring-pressed setting-
valve, feed-ports governed by said controller-
valve and a line-pipe communicating with said
controller-valve and said setting-valve.

6. In automobile-brakes, a working cylin-
der, a storage-tank forming a continuation of
sald braking-cylinder, a working piston pro-
Vlded with a cup-leather packma‘ in sald work-
ing cylinder and normally spring-pressed into
release position, a brake connected with said
piston, a check-valve between said storage-
tank and the working chamber of said cylin-
der, an air-pump to supply air under pressure
to sald release-chamber so that said air passes
into sald working chamber and said storage-
tank, a supply - recrulatox connected to said

pump to control its operation and maintain

the desired working air-pressure, an operat-
ing-valve connected to said working chamber,
smd release-chamber and said storage-tank a,nd

provided with ports to discharge the air from

salid release-chamber to operate the brake or
to put the release-chamber and working cham-
ber 10 communication to release the brake or
to allow air to pass from the storage-tank to

the release-chamber to effect the emergency

release of the brake.

7. In automobile-brakes, a working cylin-
der, a spring-pressed working piston in said
cylinder connected with brakes, astorage-tank

adjacent to and forming a continuation of said |

erate said brakes by air-pressure in said work-
ing cylinder, a check - valve connection be-
tween sald working cylinder and said storage-
tank and a check-valve connection between
the working chamber and release-chamber of
sald working cylinder and a supply-pump to
supply compressed air to said release-chamber
and thence through the check-valve conneéc-
tions 1nto said wor Lmo chamber ‘md sald qtcu-
&08- tank.

8. In automobile-brakes, a working cylin-
aer, a spring-pressed working piston in said
working cylinder having a valved connection
therethrough and forming a working cham-
ber and a release-chamber in said cylinder, a
storage-tank adjacent to and having a checlk-
valve connection with said release-chamber,

an operating-valve to operate said brakes by

alr-pressure in said working cvlinder and a
supply-pump to supply compressed air to said
working chamber and thence through said

check-valve connection to said storage-tank.

9. In automobile-brakes, a working cylin-
der, aspring-pressed working piston provided
with cup-leather packing in said eylinder, said
cylinder being provided with a controller-
valve, aspring-pressed release-valve to engage
sald controller-valve and alsoacting asa check-
valve to close the passage from the working
chamber of said working cylinder, a release-
pipe communicating with the release-chamber
of said cylinder and with a release-port gov-
erned by said controller-valve and feed-ports

governed by said controller-valve.

10. In automobile-brakes, a working cylin-
der, a spring-pressed piston in said cylinder
and forming a working chamber and a release-
chamber, said piston having a valved connec-
tion therethrough, a release-valve governing
a passage from sald working chamber, the re-
lease-pipe and a controller-valve connected
with an air-pipe operated by pressure there-
from and governing the admission and release
of air in said working chamber and said re-

lease-chamber.
| JOHN UNSEKER.
Witnesses: |
Harry L. Duxcan,
Jussie B. Kav.
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