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Lo all whom 1+t may concern: -

Be 1t known that we, Evan B. Hinzman
and Liouis E. RoBERTS, both citizens of the
United States, and residents of Chico, in the
county of Butte and State of California, have
invented a new and Improved Automatic

- Pressure Retaining and Graduating Release

10

15

20

29

30

35

40

45

00

Device for Air-Brakes, of which the following
1s a full, clear, and exact description.

This invention relates to certain improve-
ments in air brake systems for trains, and
more particularly to means whereby the
pressure within the brake cylinder may be
automatically retained until the brake pipe
and auxibary cylinder have been re-charged
to the desired pressure after the brakes have
been set. ' _ '

The object of the invention is to provide
means whereby the brakes may be applied
mstantly atter having been released, and the

second application of the brakes secured with

as Tully as great a pressure as was employed
in the last preceding application of the
brakes. - -

In the ordinary brake systems now in use,
the brakes are set by a reduction in pressure
and the train line pressure must be raised
above the auxiliary cylinder pressure or the
auxiliary pressure reduced before the brakes
can be released. The auxiliary reservoir

cannot be re-charged until the exhaust port |

1n the triple valve is wide open, as the feed
port does not open until the exhaust port is

~opened. Thus, a second application after

release does not set the brakes as tightly as
the first full application, unless the auxihary
reservolrs have had time to re-charge to
standard pressure. Ordinarily this takes
from twenty-five to forty-five seconds, which
delay 1s often very disastrous and the cause
of serious accidents. According to our in-
vention, the auxiliary reservoirs are re-
charged while the brakes are still applied;
and, therefore, at the instant that the brakes

are released the auxiliary reservoirs are in a

condition to permit an instant re-setting of
the brakes if desired. o .

Our mvention does not relate to the spe-
cific structure or arrangement of any of the
parts now commonly employed in air brake
systems, but consists solely in an attach-
ment capable of being applied to air brake
systems already in use without necessitating

any modifications or alterations of the latter.
By means of our improved attachment, it is
also possible to employ the direct pressure
of the train pipe system upon the brakes
rather than employing the auxiliary pres-
sure, thus operating the system as straight
alr brakes rather than as automatic brakes.
This change may be automatically brought

about and does not necessitate the manipu-

lation of any hand operated valves upon the

several cars. |

Although the attachment is secured to the
train pipe system at two different points,
namely, the brake pipe and the exhaust from
the triple valve, yet we provide a single cut-
out valve, whereby the entire attachment
may be thrown out of operation and the
brakes operated in the customary manner and
entirely independently of our improved de-
vice 1N case, for any reason, it 1s found desir-
able or necessary to cut it out of the system.

The invention consists in certain features
of construction and combination of parts, all
of which will be fully set forth hereinafter
and particularly pointed out in the claims.

Reterence 1s to be had to the accompany-
ing drawings forming a part of this specifica-
tion, in which similar characters of reference
indicate corresponding parts in all the figures,
in which '

Figure 1 illustrates a portion of a quick ac-
tion passenger air brake system having our
1mproved device attached thereto and show-
g a portion of the triple valve in section;
Iig. 2 1llustrates a portion of an air brake
system having our improved device attached
thereto, and showing a portion of the more
common form of triple valve in section; Ifig.
3 1s a central longitudinal section through our
improved device, and illustrating the mov-
ing parts in the position which they occupy
while the brakes are applied; Fig. 4 is a sec-
tion similar to Ifig. 3, but showing the mov-
g parts in the position which they occupy
when the brakes are released; and IFig. 5is a

 section similar to Fig. 3, but showing the

parts 1n the position which they occupy when
the brakes are being operated by straight air
pressure. _

In Iigs. 1 and 2 we have shown the por-
tions of two similar air brake systems but
employing different forms of triple valve.
In each case there is provided a brake pipe
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piston 26 within the larger cylindrical por-

which it may pass a piston 12 to a conduit 13 | tion 24 and in engagement with the bushing

communicating with the auxiliary reservoir
14. Within the triple valve and constitut-
ing a portion thereof is a slide valve 15 and
oraduating valve 16, whereby the flow of air
from the auxiliary reservoir 14 through a con-
duit 17 to a brake cylinder 18 may be readily
controlled, and upon an increase In pressure
the air within the brake
cylinder 18 may be permitted to return
through the conduit 17 and exhaust through
a port 19. Inthe common form of air brakes
of the types shown in Figs."1 and:2, the:port
19 communicates directly with the atmos-
phere when the slide valve and graduating
valve are in their proper positions. As the
air within the auxiliary reservoir 14 passes-to
the brake cylinder 18 to operate the brakes
when the pressure in the brake pipe decreases
and the triple valve operates, it 1s evident
that the auxiliary reservoir cannot be again
re-charged until the triple valve is moved to
close the communication between the brake
cylinder and the auxiliary reservoir, and the
brake cylinder permitted to exhaust to the
atmosphere. It is also evident that the
brakes are released as soon as this last step is
accomplished, namely, permitting the air in
the brake cylinder to exhaust to the atmos-
phere. According to our improved device,
the air is prevented from exhausting from the
brake eylinder and the brakes are thus held
in their set position until the auxihary reser-
voir has been nearly re-charged to the de-
sired pressure. It is then a simple matter to
slichtly increase the pressure to remove the
brakes, and should 1t be found necessary to
instantly re-apply the brakes, the reservoir
will be found charged to approximately its
full capacity. |

~ Qur improved device is illustrated n sec-
tion in Figs. 3, 4 and 5, but its connection to
the brake system is clearly illustrated n Ifigs.
1 and 2. In these last mentioned figures, 1t

will be noted that the brake pipe 10 1s pro-

vided with a branch pipe 20, and the exhaust
port 19 from the triple valve communicates
with a conduit 21. Both of these conduits
lead directly but independently to the mech-
anism involving our invention, which latter
may be located at any suitable point upon the
car but preferably in the vicinity of the brake
cylinder, auxiliary reservoir and triple valve.

One specific embodiment of our invention,
namely, that illustrated in the drawings, in-
volves a suitable storage chamber 22 pro-
vided with a valve body adjacent one end
thereof and containing the valve for control-
ling the operation of the device. The valve
body is preferably formed of two cylindrical
portions 23 and 24 of different diameters and
each provided with suitable bushings. Hx-
tending through the valve body 1s a piston

thereof, and also carrying two smaller pistons
27 and 28 within the smaller cylinder 23 and
in engagement with its bushing. Iach of the
pistons is provided with suitable circumfer-
ential packing rings, whereby the escape of air
past said pistons may be prevented, and the
walls of the cylinders are provided with suit-
able ports and passages controlled by sad
pistons in a manner hereinafter described.
The larger cylinder 24 is separated from the
main storage chamber 22 by a perforated
wall 29 which serves to support one end ol
the piston rod 25 and also serves as an abut-
ment for the piston returning means, which
latter comprising a longitudinally movable
rod 30 surrounded by a coil spring 31 and
held in place and guided by a suitable sup-
port 32. If for any reason the pistons and
piston rod are moved to a position m which
the end of the piston rod enters the chamber
29, it will normally come in contact with the
end of the rod 30 and compress the spring 31.
The piston rod 25 is provided with a passage
33 extending longitudinally thereof and ter-
minating at one end with a port 34 normally
in open communication with the chamber 22.
The outer end of the conduit 33 is closed by a
spring-pressed safety valve 35 through which
the alr within the chamber 22 may escape to
the outside atmosphere should the pressure
within said chamber become too high. ‘The
piston 28 is provided with radial passages 56
communicating with the "axial passage 53
within the piston rod and terminating at the
ircumferential surface of the piston.

The cylinder 23 is provided with a port 57
in open communication at all times withthe
conduit 21 leading to the exhaust port of the
triple valve, the port being so located as to
normally communicate with the space be-
tween the pistons 27 and 28, but capable of
communicating with the conduit 36 withimn the
piston 28 when the latter is moved to 1ts ex-
treme inner position. The cylinder 23 is
also provided with two inlet ports 38 and 3Y),
the former of which is preferably located di-
rectly opposite to the port 37 and adapted to

communicate with the port 37 either by way

of the chamber intermediate the pistons 27
and 28 or through the passage 36 1n the last
mentioned piston. The port 39 1s located
adjacent the port 38 and is adapted to be
closed by the piston 27, or to communicate
with the space between this piston and the
adjacent piston 28.  The port 38 1s normaily
closed by means of a three-way valve 40, and
serves no useful purpose save when 1t 1s de-

sired to throw the entire device out of opera-

tion. The port 39 communicates at 1ts outer

end with the atmosphere, and serves as the

exhaust port from the brake cylinder when
the brakes are released. The three-way

rod constituting a valve stem 25 carrying a | valve 40 above referred to, lies closely adja-
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cent the last mentioned port and when ro- |

tated to the proper position permits com-
munication between the ports 38 and 39.
The cylinder 24 is provided with an inlet

port 41 of a passage on the opposite side of.

the piston 26 from the chamber 22, and this
port communicates at all times with the con-
duit 20 leading into the brake pipe 10. This
cylinder 1s also provided with a small by-pass
42 leading through the bushing and having
1ts ends communicating with the chamber of
the cylinder. The ends of the passage are at
a distance apart slichtly greater than the
thickness of the piston 26, whereby the com-
pressed alr may pass from one side of the
piston to the other when said piston isin one
particular position.

Supported upon and carried by the cham-

~ ber 22 1s a pressure-reducing valve 43 con-

20

20

30

39

4Q

- conduit 33 and exhaust valve 35 in the
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trolling the admission of compressed air from
‘the pipe 20 to said chamber. This pressure-

reducing valve may be of any suitable char-
acter, but i1s shown as having a valve plate 44
carried by a valve stem 45, the movements
of which are controlled by a diaphragm 46.
The valve casing is provided with a conduit
47 leading from one side of the valve to the
interior of the chamber 22, and with a con-

duit 48 leading from the opposite side of the

valve and communicating with the brake
pipe through the conduit 20. The move-
ment of the diaphragm in the pressure-re-

~ducing valve is controlled by the pressure of

the gas and also by the pressure of a coil
spring 49. The parts constituting the pres-
sure reducing valve are so constructed and
proportioned that the pressure within the
chamber 22 cannot exceed a definite prede-
termined limit, but even though this pres-
sure should exceed the desired amount, it
would normally blow off through the port 34,
| P18-
ton. Should the pressure within the brake
pipe become reduced, as, for instance, upon
the application of the brakes, the pressure-
recducing valve is adapted to act also as a
check valve and to close the port and prevent,
a reduction of pressure within the chamber.

In the ordinary air brake systems com-
monly employed, it is customary to main-

‘tamn a pressure of approximately seventy

pounds within the train pipe, which pressure
1s also communicated to the auxiliary reser-
volr. In our improved device, the pressure-
reducing valve is so constructed that we
maintain a materially less pressure within

- the chamber 22, which pressure may, for in-

GO

stance, be thirty pounds, although a higher
or lower pressure may be found more desir-
able 1n the practical employment of our de-
vice. Assuming the pressure within the
chamber 22 to be thirty pounds, it will be
noted that the piston 26 is subjected to a net
pressure of forty pounds, tending to move

is carried by the same piston rod as is the pis-
ton 27, which latter is subjected to a pressure
of seventy pounds upon one side and atmos-
pheric pressure upon the other, the excess of
pressure being in the opposite direction from
the excess of pressure applied to one side of
the piston 26; but as the piston 26 is mate-
rially larger than the piston 27, the parts nor-
mally remain in the positions indicated in
Ifig. 4, and the brake cylinders are in open
communication with the atmosphere through
the ports and passages indicated by the ar-
rows 1n sald figure.

In order to apply the brakes, the pressure
within the brake pipe, and, therefore, within
the pipe 20 is materially reduced and the
triple valve closes to place the auxiliary res-
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ervolr in communication with the brake cyl-

inder and to close the exhaust from said cyl-

inder. This reduction of pressure within the
pipe 20 causes & corresponding decrease in
pressure i the space between the pistons 26
and 27, and the action of the compressed air
within the chamber 22 instantly moves the
operating parts to the positions indicated in
Fig. 3, thus closing the piston 27 to close the
port 39. The engineer may now instantly
turn the controlling valve to the running po-
sitton and the triple valve will return to a
position which would ordinarily permit the
brake cylinder to exhaust and the auxiliary
reservoir to become re-charged; but the ex-
hausting of the air from the brake cylinder is
prevented by the closing of the port 39 by
the piston 27. The pressure is thus retained
within the brake cylinder and the brakes
held i the desired position until the pres-
sure within the auxiliary reservoir has been
restored to within a few pounds of the nor-
mal limit, namely, seventy pounds. The
increase in pressure within the brake pipe
tends to move the piston 26 back to the posi-
tion indicated in Fig. 4, but it will be noted
that at an intermediate position between that
indicated in Fig. 3 and that indicated in Fig.
4, the small by-pass 42 communicates with
both sides of the piston. The pressure with-
in the brake pipe is gradually restored and
the piston 26 gradually moves to a position
in which further increase in pressure is pre-
vented by the leaking of the air through the
by-pass 42.  As soon as the pressure with-
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in the chamber 22 increases to a proportional

amount, the piston 26 is forced back to again
close the by-pass and any excess pressure is
permitted to blow off through the valve 35.
During this time the port 39 has remained
closed and the escape of air from the brake
cylinders prevented. Thus, the brake pipes
and auxiliary reservoirs may be re-charged
to normally seventy pounds before the
brakes are released. When it is desired to
release the brakes the pressure is increased to
the normal limit and the piston 26 is forced
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65 130

sald piston toward the right, but this piston | rapidly past the by-pass 42 to the position
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indicated in Fig. 4, and the air within the
brake cylinders may readily escape to re-
lease said brakes. Ifitis desired to instantly
re-apply the brakes after they have been re-
leased, the pressure may be again reduced,
ancd as the auxiliary reservoirs were Te-
charged before the brakes were released, the
action of the brakes will be fully as effective
upon the second application as upon the
first, irrespective of the interval of time
elapsing between the two applications.
Should it be desired to operate the brakes
by direct pressure rather than by the pres-

sure of air from the auxiliary reservoirs, the
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cated in Fig. 5.

pressure within the brake pipe may be n-

creased above the normal seventy pounds,
and the piston 26 will be forced still further
to the right and assume the position ndi-
The air within the chamber
22 may then escape through the port 34 lead-
ing to the conduit 33 within the piston rod
and may flow through the conduit 36 within
the piston 28 and directly to the air brake
cylinder through the conduit 21, as ndicated
by the arrows in Fig. 5. As fast as the pres-
sure within the chamber 22 decreases by this
escape of air therefrom, the pressure 1s re-
stored by the inflow of air through the pres-
sure-reducing valve. A pressure may thus
be created within the brake cylinder equal to
the pressure within the chamber 22, and the
brakes operated entirely independently of

the action of the triple valve. After the
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brakes have been applied by direct pressure
and it is desired to release the same, the
pressure within the brake pipe is reduced to
the normal seventy pounds, and the coil
spring 31 and the pressure within the cham-
ber 22 force the pistons back to the positions
indicated in Fig. 4, and the air within the
brake cylinder may readily escape to release
the brakes.

Should any part of our improved device
become broken or worn out, so that 1t no
longer properly accomplishes the desired re-
sults, or if for any other reason it 1s desired
to cut our improved device out of the sys-
tem, it is merely necessary to turn the three-
way valve 40 so as to bring the passages lead-
ing from the ports 38 and 39 into communi-
cation with each other. The port 37 will
thus be brought into communication with
the atmosphere at any and all positions
which the pistons are capable of occupying,
and thus when the triple valve moves to per-
mit the re-charging of the auxihiary reser-
voirs, the air within the brake cylinders may
escape to the atmosphere as freely as though
our mproved device were entirely omitted.

Having thus deseribed our invention, we
claim as new and desire to secure by Letters
Patent: '

1. In an air brake system, the combina-
tion with the brake pipe, brake cylinder, aux-

76,876

controlling the exhaust from said triple
valve, said means including a chamber nor-
mally containing air at a lower pressure than
that within the brake pipe, and means op-

erated by the difference in pressure between

the chamber and the brake pipe for opening
or closing the exhaust from the triple valve.

9. In an air brake system, the combina-
tion with the brake pipe, brake cylinder,
auxiliary reservoir, and ftriple wvalve, ol
means for controlling the exhaust from said
triple valve, said means including a chamber
normally containing air at a lower pressurc
than that within the brake pipe, a movable
member controlled by the relative pressures
within said chamber and said brake pipe,
and a port closing member operatively con-
nected to said movable member.

3. In an air brake system, the combina-
tion with the brake pipe, brake cylinder,
auxiliary reservoir and triple valve, of means

for controlling the exhaust from said triple

valve, said means including a chamber, a
conduit connecting said chamber and said
brake pipe, said conduit including a pressure-
reducing valve, a movable member having
one surface thereof subjected to the pressure
within said chamber and the other surface
thereof subjected to the pressure within the
brake pipe, and a port closing member car-
rie by said movable member.

4. In an air brake system, the combina-
tion with the brake pipe, brake cylnder,
auxiliary reservoir and triple valve, of means
for controlling the exhaust from said triple
valve, said means including a chamber, a
conduit connecting said chamber and said
brake pipe, said conduit including a pres-
sure-reducing valve, a cylindrical chamber
in communication with the first mentioned
chamber and having one end thereol m com-
munication with said chamber and the other
ond thereof in communication with said
brake pipe, a piston within said cylinder, and
a port closing member carried by said piston.

5. In an air brake system, the combinu-

tion with the brake pipe, brake cylmder,

auxiliary reservoir and triple valve, of means
for controlling the exhaust from said triple
valve, said means including a cylidrical
chamber, means for placing one end of sai
chamber in direct communication with the
brake pipe, means for placing the other end
of sald chamber in communication with the
brake pipe, said last mentioned means m-
cluding a pressure-reducing valve, a movable

member within said eylindrical chamber, and
a port closing member operatively connecte

to said movable member,

6. In an air brake system, the combina-
tion with the brake pipe, brake cyhuder,
auxiliary reservoir and triple valve, of means
for controlling the exhaust from said triple
valve, said means including a cylindrical

iliary reservoir and triple valve, of means for | chamber having portions of different diame-
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ters, pistons within said chamber and operat-
ing within the different portions of said cy-
lindrical chamber, means for placing the in-
terior of the chamber intermediate said pis-
tons in communication with the brake pipe,
means for placing the outer surface of the
smaller piston in communication with the at-
mosphere, and means for placing the outer
surface of the larger piston in ¢ommunica-
tion with the chamber at a different pressure
than that normally existing within the brake

‘pipe, one of said pistons adapted to act as a
- port closing means for

the exhaust from the
triple valve. * -

7. In an air brake system, the combina-
tion with the brake pipe, brake cylinder,
auxiliary reservoir, and triple valve, of
means for controlling the exhaust from said
triple valve, said means including a cham-

ber, a conduit connecting said chamber and

sald brake pipe, a movable member having

‘one surtace thereof subjected to the pressure

within the brake pipe and the other surface
thereof subjected to the pressure within said
chamber, and means for placing said cham-
ber 1n communication with the brake cylin-
der through the exhaust from said triple
valve. | '

8. In an air brake system, the combina-

tion with the brake pipe, brake cylinder,

-auxiliary reservoir and triple valve, of means

for controlling the exhaust from said triple
valve, said means including two pistons of
different diameters, means for delivering air
from the brake pipe to the space between
sald pistons, means for subjecting one sur-
face of one of said pistons to a different pres-
sure from that existing within the brake
pipe, and means for placing the outer surface
of the other of said pistons In communica-

tion with the atmosphere, one of said pistons :

constituting a port closing means for the ex-
haust from the said triple valve.
9. An attachment for air brake systems,

5

thereto and adapted to be placed in commu-
nication with the brake pipe, said conduit
including a pressure-reducing valve, mov-

-able means having one surface thereof sub-

jected to the pressure within said chamber
and the opposite surface thereof subjected to

comprising -a chamber, a conduit leading 45

60

the pressure within the brake pipe, a conduit

adapted to receive air from the exhaust port
of the triple valve, means operatively con-
nected to said movable member for control-
ling the passage of gas through said last men-
tioned conduit, and means whereby air may
escape past said movable member to hold
the latter in a stationary position and the
last mentioned conduit closed until the pres-

sure within the brake pipe has been restored

nearly to normal.

10. An attachment for air brake systems,

comprising a chamber, means for maintain-
ing said chamber filled with compressed air
at a lower pressure than that existing within
the brake pipe, a movable member, the posi-
tion of which is controlled by the relative
pressures within the brake pipe and said
chamber, a conduit adapted to receive air
from the exhaust port of the triple valve,
shut-off means for said conduit operatively
connected to said movable means, whereby
the conduit is closed when the pressure with-
in the brake pipe is reduced materially below

the normal, and means whereby air within

sald chamber may be delivered to the ex-
haust port of the triple valve when the pres-

sure within the brake pipe is raised materially

above the normal. -

In testimony whereof we have signed our
names to this specif
two subscribing witnesses.

EVAN B. HILLMAN.
LOUIS E. ROBERTS.

‘Witnesses:

Park HENSHAW,
J. A. K. SHUSTER.
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