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UNITED STATES PATENT OFFICE.

JOSEPH E. NORMAND, OF HOBOKEN, NEW JERSEY, ASSIGNOR- TO THE WESTINGHOUSE |
AIR BRAKE COMPANY, OF PITTSBURG, PENNSYLVANIA, A CORPORATION OF PENN-

SYLVANIA.

VALVE MECHANISM FOR RAILWAY AIR-BRAKE SYSTEMS.

No. 802,163,

-Specification of Letters Patent.

Patented Oct. 27, 1908.

Application filed November 15, 1904, Serial No. 282,813,

To all whom it may concern:

Be it known that I, Josepr E. NoRMAND,
& citizen of the United States, residing at
Hoboken, in the county of Hudson, State of
New Jersey, have invented certain new and
useful Improvements in Valve Mechanisms
for Railway Air-Brake Systems, of which
the  following is a specification, reference
being had. therein to the accompanying
drawings, in which— ' :

Figure 1 is a longitudinal vertical sectional

. view of the trliPIe valve and the release valve
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mechanism; Fig. 2 a similar view showing
the invention applied to a slightly different
form of brake apparatus; and Figs. 3 and 4
similar views of the release mechanism
shown in Fig. 2, showing the release valve in
different positions.

This invention relates to that class of
quick release valve mechanisms for air brake
systems covered by my applications filed
April 29,1903, Serial No. 154,706 and Jan-
uary 13,1904, Serial No. 188,833, and wherein’
a supplemental reservoir is provided on each
car of the train, together with means whereby-
when the triple valve is moved to its full
release position the supplemental reservoir
will be put in communication with the train
pipe to thereby quickly restore the pressure
I said pipe to release the brakes.

The invention has for one of its objects (o
Erovidea valve mechanism operated directly

y_the triple valve when it is moved to ifs
full release position and permitting.the air
in the supglemental reservoir to open a valve
y put the supplemental reservoir

m communication with the train pipe.

Other and equally important objects and
advantages of t%xe invention will appear here-
inafter. . :

Referring to the various parts by numer-

- als, 1 in Fig. 1, designates the train pipe; 2
* the pipe to the brake cylinder; 3 the auxil-

45
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iary reservoir; 4 the triple valve and 5 the
supplemental or reinforcing reservoir. The
triple valve piston 6 travels in the usual
chamber 7, the slide valve of the triple valve
moving in the usual chamber 8 in the triple
valve casing. This chamber 8 is connected
by means of a passage 9 with the auxiliary
reservoir. The brake cylinder pipe 2 is con-
nected to the chamber 8 of the triple valve
casing and to the atmosphere through the

usual ports in the triple valve casing; and

the train pipe 1.is connected to the chambers
7 and 8 by means of the passage 10 and the
usual connecting ports.

It is, of course, to be understood, that in
the form of the apparatus shown in Fig. 1 the
air pressure in the train pipe is reduced when
it is desired to apply the brakes. This re-
duction in train pipe pressure permits the
piston 6 to be moved outward by auxiliary
reservoir pressure so that the triple valve
uncovers the port connecting the brake cyl-
inder pipe 2 with the chamber 8. When if is
desired to release the brakes the train pipe
pressure is increased and the slide valve so
moved as to cut off communication between
the chamber 8 and the brake cylinder pipe
and to.put said pipe in communication with
the atmosphere.

Connected to the rear end of the triple
valve casing is a release valve casing 11
through which the passage 9 is formed con-
necting the triple valve chamber § to the
auxiliary reservoir. To the rear end of this
release valve casing is bolted the auxiliary
reservoir. It is, of course, to be understood,
however, that the auxiliary reservoir may be
located at any desired point and connected
to the triple valve chamber in any suitable
manner. Formed in the release valve casing
axially in line with the center of the triple
valve piston 6 is a cylindrical chamber 12;
and located in this chamber is a cylinder 13
which is smaller in diameter than the cham-
ber 12 so that an air space is formed between
said cylinder and the wall of the chamber.
This cylinder is open at its forward end and
terminates short of the front wall of the
chamber 12; and its rear end is closed by
means of a cap 14 which is secured to the
casing 11. Mounted to reciprocate in the
cylinder 13 is a piston-valve 15 which is pro-
vided with a forwardly projecting stem 16.
This stem fits snugly in a bushing 17 inserted
in the front wall of the release valve casing
and serves to guide the piston in its move-
ment. Formed in the bushing 17 are two
ports 18 and 19, one of which places the in-
terior of the chamber 12 in communication
with a port 20 which is in turn connected to
the train pipe by a pipe 21. Carried by the
piston-valve 15 ‘at its forward side is a
washer 22 which in the normal position of
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the piston 15 seats against the end of the .

bushing 17 and closes the ports 18 and 19.



-

.‘0

5

30

40

5

60

65

Pivoted on the rear face of thé.piston 151s

a valve 23 which normally closes a port’

through the piston and its stem 16, a spring
24 being interposed between said valve and
the rear wall of the cylinder 13 to yieldingly
hold said valve and piston 15 on tf}\'eir seats.
Mounted in the passage through the piston
and its stem is a rod 25 which is formed with
ribs in order that air may move freely
through said passage. The forward end of
this rod extends into the triple valve cham-
ber 8 and is adapted to be engaged by the
rear end of the. triple valve when said valve
is moved to its full release position. The
rear end of this rod engages valve 23. Con-

nected to the chamber 12 is the reinforcing

reservoir 5.

The operation of the
lows:— '

During the charging operation air from
the train pipe passes through the usual
charging port 7* around the piston 6 into
chamber 8 of the triple valve and from there
into the auxiliary reservoir. Air will also
pass through the passage 16* through the
piston 15 and its stem, into the cylinder 13
and around piston 15 into chamber 12-and
thence into the supplemental or reinforcing
reservoir. When the pressure in the various
reservoirs and chambers has equalized at the
maximum pressure the piston 15 will close
ports 18 and 19 and the valve 23 will close
the passage 16* and the slide of the triple
valve will return to its normal position.
When it is desired to apply the brakes the
train pipe air is exhausted to permit the
auxiliary reservoir air to move the piston
6 forward and thereby place the chamber 8
in communication with the brake cylinder
plf.\e. When it is desired to effect a quick
release

apparatus is as fol-

of the brakes the train pipe pressure -

is increased sufficiently to move the triple
valve to its full release position causing it to
move the rod 25 and force the valve 23 from
its seat and thereby permit the air in the
cylinder 13 to exhaust through the passage
16 into chamber 8. This is possible be-
cause of the preceding reduction of pressure
in chamber 8 and the auxiliary reservoir,
consequent upon the application of the
brakes, and the chamber 13 being charged
with air under a maximum pressure. As
soon as the pressure in the cylinder 13 is re-
duced the air in chamber 12 being at & maxi-
mum pressure, forces the piston 15 rearward
in the cylinder 13 and uncovers ports 18 and
19 thereby permitting supplemental reser-
voir air to flow into the chamber 8 and the
auxiliary reservoir, and through pipe 21 to
the train ﬁ)ipe. The port into chamber 8 is
very small compared with the port leading
to the train pipe so that a much smaller
quantity of air will pass into the auxiliary
reservolr than into the train pipe. '

In the cylinder 13 is formed a lug 26 with

position. - It will therefore be seen that the

902,163

“which one end of the valve 23 is adapted to

contact when the piston 15 is moved in order
that the valve 23 may be held from its seat
until the piston 15 is returned to its normal -
70
operation of the quick release valve to put
the supplemental or reinforcing reservoir in
communication with the train pipe is de-
pendent upon a reduction of air pressure in
the triple valve chamber 8 consequent upon
the application of the brakes.
* In Figs. 2, 3 and 4 the release valve mech-
anism is shown as applied to what is known
as the equilibrio systems of air brakes. In
this system the brakes are held in their re-
lease position by maintaining an equal air
pressure on two sides of the brake applying
}t))iston. When it is desired to apply the -
rakes the train pipe pressure, and, through
the triple valve, the pressure on one side of
the brake applying piston, is reduced. This
permits the air on the other side of the piston
to expand and move the piston and apply
the brakes. When it is desired to release the -
brakes. the train pipe pressure is increased 90
until the pressures on both sides of the brake-
Eiston have equalized. This form of air
rake apparatus is well known and need not -
be fully shown or described here, as it
broadly forms no part of the present inven-
tion. , ' )

Referring to Figs. 2, 3 and 4, 27 designates
the triple valve casing in the chamber 28 of
which slides the triple valve 29. Connected
to said chamber through the slide valve is a 100
train pipe 30. Connected to the triple valve
by means of a stem 31 is a piston 32, this pis-
ton sliding in the usual chamber 33 and said
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‘chamber being ¢connected with the train pipe

by means of a passage 34. The triple valve 105
chamber on the outer side of the piston is con-
nected to the main chamber by means of a
small passage 35 extending through the pis-
ton stem. In the triple valve is formed a

ort 36 which, when the valve is moved to 110
1l a%plication position as shown in Fig. 3,
puts the valve chamber and the train 1;I)ipe in
communication with the atmosphere through
port 37, so that when the brakes are applied
there is a reduction of air pressure in the 115
triple valve chamber.

The triple valve casing is secured to one -
end of the brake cylinder or auxiliary reser-
voir 38 and the triple valve chamber is in
communication with said cylinder or reser- 120
voir through port 39 so that there will be a
reduction of air Eressure in said eylinder, or
reservoir, upon the application of the brakes.

To yieldingly maintain the triple valve on its
seat the spring pressed bearing block 40 is 125
provided, said block being slidably mounted
1 a suitable supporting bar 41. This bear-
ing block is formed with a small aperture
therethrough which in the normal Eoswion of
the triple valve is in register with the port 36, 130
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théreby lacing the train pipe in communica-
tion W’itﬁ the triple valve chamber and the
brake cylinder, or the auxiliary reservoir.

. To the outer end of the triple valve casing 27

is secured a release valve chamber 42 corre-
sponding to the chamber 11 shown in Fig. 1.
In this chamber is secured .a cylinder 43
which is smaller in diameter than the cham-
ber 42, so that an air space is formed between
the cylinder and the inner wall of the cham-
ber. = The inner end of this cylinder is open
and its outer end isclosed by means of a clo-
sure cap 44. Mounted to slide in said cylin-
der at its inner open end is a piston 45 which
forms a release valve, the inner side of said

* piston seating against a bushing 46 and nor-
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mally closing ports 47 and 48 therein. The
Eort 47 is connected to the triple valve cham-

er while the port 48 is connected to the
train pipe through ports 48 and 34, the port
leading to the train pipe being very much
larger than the port leading to the triple
valve chamber for a purpose hereinafter set
forth. The piston is formed with a stem 49
which slides 1n an axial passage through the
bushing 46, and this stem is formed with an
axial passage therethrough in which recipro-
cates a rod 50 the inner end of which is adapt-
ed to be moved by the triple valve when said
valve is in its full release position, this rod
heing formed with ribs to permit air to pass
through said passage. Pivoted on the outer
side of the piston 45 is a valye 51 which closes
the outer end of the passage through the pis-
ton and is yieldingly held to its seat by
means of a spring 52. This spring also holds
the piston valve 45 to its seat. Connected to
the chamber 42 outside of the cylinder 43 by
a pipe 53 is the reinforcing or supplemental

reservoir 55.in which air is maintained at a

maximuin pressure. . : »
The operation of this form of ‘apparatus is

as follows:—1It isto be understoo , of course,

that air is maintained in the brake cylinder

or auxiliary reservoir 38 at a uniform pres- .

sure upon both sides of the piston 54 therein,
and that the brakes are applied through the
piston rod 56 by destroying this equilibrium
of pressure, and are released by restoring it.
It will also be understood thaf the air pres-
sure 1s equalized in the triple valve chamber
and on both sides of the piston.of the triple
valve and in the cylinder 42, chamber 41,
and in the reinforcing reservoir.
When it is desired to apply the brakes the
train pipe pressure is reduced thereby per-
mitting the air on the outer side of the piston
of the triple valve to move-said piston in-
ward and thereby place the train pipe and
the triple valve chamber and one end of the
brake cylinder or reservoir in communica-

tion with the atmosphere through ports 36

and 37. When it is desired to release the

- brakes: the train pipe pressure is increased

65

thereby returning the triple valve to its nor-

mal position and increasing the air pressure -
in the brake cylinder until the pressures are -

equalized on both sides of the brake piston.
Vahen it is desired to effect a quick release of
the brakes the train' pipe. pressure is in-
creased sufficiently to cause the triple valve
to engage and move the rod 50 and valve 51

70

to permit the air in the chamber 43 to ex- -

haust into the triple valve casing, the pres-

.sure in said casing having been reduced con-

sequent upon the application of the brakes.
E}(c]hausting the air from the cylinder 43 per-
mits the supplemental air which is under
maximum pressure in the chamber 42 to
force the piston 45 into the cylinder 43,
thereby uncovering the ports 47 and 48 and
permitting the supplemental reservoir air to
pass into- the train pipe through the largest
port and into the triple valve chamber
through the smaller port. (See Fig. '4.)
The object of connecting the larger port to
the train pipe is to permit the air to pass to
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the train pipe in a larger quantity than to the -

triple valve chamber. :

When the pressures in the various cham-
bers and reservoirs and train pipe have equal-
ized the valves return to their normal posi-
tions. In charging this form of the appara-
tus the train pipe pressure is increased and
the air passes into the triple valve chamber
and through ports 35 and 50 into the cylinder
43 and thence around the piston 45 into the
reinforcing reservoir. It will thus be seen
that in both forms of the apparatus the sup-
plemental reservoir is put in communication

‘with the train pipe by means of an increase in

train pipe pressure to move the triple valve
to its full release Position. It will also be
noted that the quick release valve is oper-
ated by supplemental reservoir air and is de-
pendent upon the reduction of air pressure in
the auxiliary reservoir or triple valve cham-
ber consequent upon an -application of the
brakes. . | '

Having thus described my invention what
I claim as new and desire to secure by Let-
ters Patent, is:— : ‘

1. In a fluid pressure.brake, the. combina-
tion with a brake cylinder and piston held in

release position by fluid under pressure on

opposite sides thereof, a valve device oper-
ating upon a reduction in train pipe pressure
for releasing air from one side of said brake
piston to apply the brakes, of a supplemental
reservoir and means operating upon an in-
crease in train pipe pressure, for opening
communication from the supplemental res-
ervoir to the train pipe.

2. In a fluid pressure brake, the combina-
tion with a brake cylinder and piston held in
release position by fluid under pressure on
opposite sides thereof, a valve device operat-
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ing upon a reduction in train pipe pressure -

for releasing air from one side of said brake
piston to apply the brakes, of a supplemental

130
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reservoir and a release’ valve mechanism op-
erated by said valve device for controlling

 communication from the supplemental reser-
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[

voir to the train pipe.

3. In a fluid pressure brake, the combina-
tion with a brake cylinder, train pipe, aux-
iliary reservoir and supplemental reservoir,
of a Telease valve mechanism operating upon

an increase in train pipe pressure by means .

of the reduced auxiliary reservoir pressure for
opening communication from the supple-
mental reservoir to toe train pipe, and a valve
in the release valve mechanism for control-
ling communication from one side of the re-
lease valve mechanism to the auxiliary res-
ervoir.

4: In a fluid pressure brake, the combina-

‘tion with a train pipe, brake cylinder, aux-

iliary reservoir, and supplemental reservoir,
of a release valve mechanism normally sub-
ject on opposite sides to the pressure in the
quplemental reservoir, and a valve in said
valve mechanism operated upon an increase
in train pipe pressure for releasing air from
one side of the release valve mechanism to
the auxiliary reservoir, thereby actuating
said release valve mechanism to supply air
from the supplemental reservoir to the train

ipe.

I.)[n testimony whereof I hereunto affix my
signature in the presence of two witnesses
this fourteenth day of November 1904,

- JOSEPH E. NORMAND.

‘Witnesses:

Rovar B. CusHING,
Wu. R. Davis.
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