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Application filed April 86,1900, Serial No, 11,852, (No model)

To all whom it may concern:

Be it known that I, CHARLES A. BALL, a
citizen of the United States of America, and
a resident of Brooklyn, county of Kings, and
State of New York, have invented certain
new and useful Improvementsin Air-Brakes,
of which the following is a specification.

My invention relates to improvements in
air-brakes; and my invention consists in the
provision of improved means under the con-
trol of variations of pressure in the air-res-
ervoir whereby the pump of an air-brake
system may be placed in and out of opera-
tive connection with the air-reservoir. By
my invention the pump is permitted to run
at all times withoutregard to the pressurein
the air-reservoir; but when the pressure in
the air-reservoirrises above a predetermined
point the means which are provided inter-
mediate of the delivery of the pump and the

alr-reservolir cause the delivery to be made |

to the atmosphere or other exhaust instead
of to the air-reservoir.

My invention further consists in the pro-
vision of means whereby the exhaust from
the air-brake cylinder may be used to assist
in the operation of the governor in one di-
rection, whereby the pump shall always be
placed in operative connection with the air-
reservolr after the release of the brakes, and
consequently after a certain amount of air
from the reservoir has been withdrawn there-
from for the purpose of setting the brakes.

T'he objects of my invention are, first, to

do away with a mechanical cluteh and re-
lease mechanism between the motor and its
source of power; second, to simplify the
means for relieving the pump from working
when the pressure in the air - reservoir has
reached a predetermined point, and, third,
to force the movement of the governor which
controls the said means after air has been
withdrawn from the air-reservoir.

My invention further consists in certain
novel construction and combination of parts,
as shall hereinafter be more fully described.

I shall now proceed to describe an air-
brake system embodying my invention and
will then point out the novel features in the
claims.

In the drawings, Figure 1 is a diagram-

!
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matic view of a brake system embodying my
invention, showing an air-reservolir, a pump
and a pump-operating means, a governor, an

alr-brake cylinder, a service-valve, a relief- gg

valve, and suitable pipe connections between
the same. Fig. 21s a central longitudinal
section of a governor which I employ. Fig.
3 1s a central vertical section of a relief-valve.
If1g. 4 is a horizontal section on the plane of
the line 4 4 of Fig. 3.

Similar reference characters designate cor-
responding parts in the several figures.

Referring at first more particularly to Fig.
1, reference character 5 designates a storage-
reservolr for air under pressure. 6designates
a pump or compressor deriving motion from
the axle 7 of a car in a manner well known.
The pump or compressor 6 delivers air un-
der pressure through the delivery-pipe Sinto
the reservoir 5.

Reference character 9 designates an air-
brake ¢ylinder, and 10aservice-valve forcon-
trolling the iInlet and exhaust of air to and
from the same. A pipe 11 connectsthe inlet
side of the service-valve 10 with the air-res-
ervoir 5, and the pipe 12 connects with the
exhaust thereof. 'T'he service-valve is of too
well known a form to require detail illustra-
tion or description herein. Suffice it to say
that In the running or normal condition of
the parts the inlet of air through the pipe 11
18 closed to the brake-cylinder 9 and the ex-
haust from the said brake-cylinderis opened
to the atmosphere or exhaust-pipe 12. When
the brakes are to be set, the exhaust from
cylinder 9 is closed and air is allowed to rush
into the cylinder through the pipe 11 from
the reservolr 5.

Reference character 13 designates an au-
tomatic governor of peculiar construction,
which 1s illustrated in detail in Fig, 2. As
will be seen more clearly by reference to Fig.
2, the said governor comprises a valve-cham-
ber 14, which 1s in open communication with
the reservoir 5 through a branch pipe 15,
which connects the interior of the said valve-
chamber with the pipe 11. The valve-cham-
ber 14 is mounted on a suitable base, within
which is arranged a valve-seat. The valve-

| seat has a discharge-port 16 and an exhaust-

port 17. A reciprocating slide - valve 18 ig
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arranged to have a movement on the valve-
seat 15 and 1n 1ts movement to control the
ports 16 and 17. 'The slide-valve 135 engages
with and is operated by a hollow operating-
rod 19. Toone end of the hollow operating-
rod 19 1s provided a diaphragm 20, the said
diaphragm being secured at its outer ends
between the flanged end of the valve-cham-
ber14 and the flanged end ¢f a head 21, which
closes the said end of the valve-chamber. A
covernor -spring 22 1s arranged within the
hollow operating-rod 19 and bears at one end
acainst the said rod and at the other end
dgﬂll"lSt a regunlating-serew 23, with whieh the
head 21 is provided. _l“h(., tenston of the
spring 1s exerted to force the hollow operat-
ing-rod and the valve carried thereby tosuch
a position as to connect the discharge-passage
16 with the exhaust-port 17 through the ex-
haust-cavity of the said valve. As Dbefore
stated, the valve-chamber 11 18 in open com-
munication with the air-resevvoir o. The
tension of the spring 22 15 so regulated that
when the pressure in the air-reservoir rises
to the predetermined point at which it is de-
sired to hold the said pressure and above
which 1t 1s not deﬁued that the pressure shall
rise the said- pressure shall overcome the
forece of the said spring 22 and reverse the
position of the parts. This will close the
exhaust-port 17 and open the discharge-port
16 to the interior of the valve-c¢hamber, and
hence to the reservolir 5.

Loea,ted in the delivery-pipe S is a relief-
valve 2 This relief-valve is shown more
clearly in detail in Figs. 3 and 4, to whieh
reference 1s now more particularly made.

25 designates a casing having internally-
serew-threaded ends for engaging with the
sectiong of the pipe 8. The casing 25 has ar-
ranged within it a valve-seat 26, and a valve
27 is fitted to said valve-seat 26. The valve
27 has a hollow stem 28, which is fitted to and
has movementin a head 29. A spring 30 nor-
mally holds the valve 27 closed.

The casing 25 is provided with a hollow cy-
lindrical projecting portion 31, in which 1s ar-
ranged pressure-actuated means, here shown
as a piston-head 32. The pressurec-actuated
means 32 1n 1ts out- of-operative position,
which 1s the position in which 1t 1s shown 1n
Ifig. 3, is arranged to be out of engagement
with the valve 27. 'T'he cylindrical extension
31 is closed at its outer end by a head 33.
The head 33 is provided with an internal
serew portion, with which engages the end of
a pipe o+, the opposite end of whleh connects
with the d;scharge -port 16 of the governor 13.
When air under pressure is introduced into
the pipe 34, 1t will operate against the under
side of the pisten 52 and will force the same
upwardly, thereby opening the valve 27.
When the valve 27 is open, the air which is
forced along the pipe 8 by the pump 6 will
pass down through the valve-seat 26 and out
to atmosphere through ports 35, arranged in
the walls of the extension 31.

675,870

operates to return the piston 32 to its lower-
most position when the pressure below the
piston is relieved.  When the piston 1s 8o re-
turned to its lowermost position, the valve
27 will be returned to its seat by the action
of the spring 30.

A check-valve 37 is provided in the pipe 3
between the relief-valve 24 and the air-reser-
voir 6. This check-valve will prevent the
escape of air from the reservoir through the
relief-valve 24 at such times as the said valvo
is discharging to atmosphere,

The operation of the parts is as follows:
The pump 6, by reason of its direct commu-
nication with the axle 7, will be running at
all times that the said axle is turning, and
the sald pump will continue to fome air un-
der pressure into the air-reservoir 5 antil the
pressure therein has reached a predetermined

point, as, say, sixty pounds to the square
inch. When this sixty pounds has been

reached, the pressure transmitted through
the plpes 11 and 15 to within the chamber 14

of the covernor 13 and bearing against the
fmnt of the diaphragm or other pressure-ac-
ttiated means 20 will overcome the resistancae
of the spring 22 and will foree the operating-
rod 19 and the valve 1S, cavried thereby, over
to such a pmiiion that the port 17 in the
valve-seat 15 will be closed and the port 16
will be opened to the interior of the valve-
chamber 14, Air under pressure from the
interior of the valve-chamber 14 will 1mme-
diately rush through the port 16 and the
pipe 34 to the under side of ﬂ*e'piqton 32,

raising the piston 32 and opening the valve
27. ‘T'he pump now, though it will continue
to force airalong the plpo S, will not forece 1t
into the air-reservolr 9, but will discharge 1t
through the 1‘)mtﬂ'J 35 in the extension of the
casing 25. So long as the pressure 1s main-
tained in the reservoir 5—that i1s to say, 80
lone as no air is withdrawn therefrom for use
in the brake-cylinder9or for other purposes—
the valve 27 will continue to be held open
and the pump 6 relieved by reason of the fact
that no resistance is offered to the discharge
of the air. Should the air in the reservoir 5
fall below the said pressure of sixty pounds,
the spring 22 in the governor 13 will react
and foree the valve 18 over, 8o as to close the
port 16 to the interior of the chamber 14 and
to open the said port 16 through the exhaust-
cavity in the valve 18 to the exhaust- pmt 17.
The air-pressure beneath the piston 32 will
then be relieved by reason of the fact that
the space below the piston is open to the ex-
haust through the pipe 34 and the ports 16
and 17. The pump 6 will now commence to
again pump etfectively and to force the air
under pressure into the reservolir 5 to replace
the air which has been withdrawn and will
continue to so pump until the predeter-
mined pressure of sixty pounds has been re-
attained.

I have provided a special means to insure

A spring 36 | the proper working of the governor after the
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brakes have been relieved and to prevent the | erating mechanism, of a relief-valve located

liability of the sticking of parts in the gov-
ernor. This means consists in the connec-
tion of the exhaust side of the brake-cylinder
9 to that side of the diaphragm 20 which 1s
opposed to the pressure of the air-reservolr
through the chamber 14, The head 21, as
before stated, closes the end of the casing 14,
and the space between the said head and the
diaphragm-chamber constitutes adiaphragm-
chamber 38. This chamber 38 I have placed
in communication with the brake-cylinder
exhaust through the pipe 12. Suitable leak-
age or discharge ports 39 are arranged in the
head 21 for the final discharge or exhaust of
the air from the brake-cylinder.

It is obvious that whenever air has been
used in the brake-cylinder 9 toset the brakes
there must have been a corresponding drop
in pressure in the reservoir 5. Thus when
the brakes are released the exhaust from the
brake-cylinder 9 instead of being exhausted
directly to the atmosphere may be discharged
through the pipe 12 into the diaphragm-
chamber 38, and so lend its pressure to com-
bine with the pressure of the spring 22 to
force the valve 18 to the desired position.

Should the partsin the governor be inclined
to stick in their movements in the opposite

. direction, no serious results would acerue, as

the air-pressure would continue to rise until
the parts would be forced over; but if such
condition existed in the opposite direction
there would be danger of the pressure in the
air-reservoir falling to an undue amount be-
fore the parts were operated. The provision
of means as herein mentioned centirely obvi-
ates the danger. -

It may here be stated that I do not desire
to limit myself to the exact details of con-
struction as herein described, as many of
them may be obviously varied within wide
limits without departing from the spirit and

scope of my invention.
What I claim 18—

1. In an air-brake system, the combination |

with an air-reservoir, a pump and pump-op-

in the delivery of the pump, pressure-actu-
ated means for opening and closing the said
relief-valve and a governor controlling the
admission and exhaust of fluid-pressure to
and from the said pressure-actuated means.

9. In an air-brake system, the combination

with an air-reservoir, a pump and pump-op-

erating means, of a relief-valve located in the
delivery of the pump, a cylinder and a pis-
ton mounted therein, said piston adapted in
its movement to open and close the said valve,
and a pump-governor adapted to control ad-
mission and exhaust of fluid under pressure
to the said cylinder.

3. In an air-brake system, the combination
with an air-reservoir, a brake-cylinder, a
pump and a pump-operating mechanism, of
a relief-valve located in the pump-delivery
and opening to exhaust, fluid-pressure-acti-
ated means for operating the valve, a pump-
oovernor for controlling the admission and
oxhaust of fluid - pressure to and from the
pressure - actuated means, and means oper-
ated by the exhaust from the brake-cylinder
for enforcing the movement of the governor
in one direction.

4. A relief-valve comprising a casing hav-
ing a clear run therethrough, and having a
cylindrical extension projecting downwardly
therefrom, a valve fitted to said casing and
arranged to open against the fluid-pressure
within the easing to within the upper partof
the said cylindrical extension, the said upper
part of the cylindrical extension having an
exhaust to atmosphere, and a piston mounted
in the lower part of the eylindrical extension
and adapted under fluid-pressure to open the
said valve and to permit the closing of the
said valve upon the relief of said pressure.

Signed by me at New York, N. Y., this ith
day of April, 1900.

Witnesses:
C. I. EARLL,,
C. F. CARRINGTON.
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