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UNITED STATES

PaTENT OFFICE,

PAUL SYNNESTVEDT, OF -GLENVIEW, ILLINOIS, ASSIGNOR TO THE WESTING-

HOUSE AIR BRAKE COMPANY,
PORATION OF PENNSYLVANIA,

OF PITTSBURG, PENNSYLVANIA, A COR-

ENGINEER’S BRAKE-VALVE.

SPECIFICATION forming part of Letters Patent No. 703,677, dated July 1, 1902,

Application filed November 25, 1801, Serial No.83,681.

To all whom it may concerm:.

Be it known that I, PAUL SYNNESTVEDT, &
citizen of the United States of Amerieca, and
aresident of Glenview, Cook county, Illinois,

5 have invented certain new and useful Im-
provements in Engineers’ Brake-Valves, of
which the followmg, taken in connection w ith
the accompanying dmwmvs is' a specifica-
tion.

1o This invention has reference to 1mprove—
ments in engineers’ brake-valves for'use in
controlling the operation of air-brakes on
railroad-cars, particularly on tr ams of great
length.

IS The first of the objects of thls plesent in-
vention is the provision of a device of the
kind specified which while provided with a
direct supply-port controlled by a main con-
trolling - valve and arranged to be opeuned

20 when the valve isin release position will have
a second supply-port opened in the running
position of the valve.and provided with means

for supplying the train with air at a less

pressure than that stored in the main reser-
25. voirs, said second supply-port beingdisposed
s0 as to allow the air to pass first to a cham-
ber on one side of a piston controlling a
train-pipe discharge-valve and thence past a
spring-seated or other check-valve device to
30 the train-pipe, the pressure whereof bears
against the other side of said piston.
Ithasbeen heretofore proposed to construct
an engineer’s brake-valve in which the pres-
sures on opposite sides of the train-pipe dis-
35 charge-valve piston were capable of .equali-
za’mon in the running position of-the valve-
handle by means of a port controlled ‘by the
main controlling-valve and commonly known
as an ‘“‘equalizing-port,” said port being nor-
40 mally open in running position of the.valve-
handle. In devices of the kind referred to
there has also been provided a direct sup-
ply - port, which in release position of the
‘brakes would permit the air from the main
45 reservoir to pass to the train-pipe directly—
that is, without passing first through any in-
termediate piston or valve chamber or valvu-
lar contrivance whereby it might be inter-
fered with or with which the dusb carried by
5o the air might interfere.

(No model.)

In carrying out my improvement I provide

. a train-pipe discharge-valve subject to the

control of a piston exposed totrain-pipe pres-
sure on one side and the pressure of a cham-
ber on the other side, and in conjunnction 55
with said valve and piston I provide a main
controlling-valve arranged to open a direct
supply-port betwqen ‘thé main reservoir and
the train-pipe in release position of the valve-
handle and with a secondary supply-port ar- 6o
ranged to be opened in the running position
of the handle, said secondary supp‘y-port per-
mitting the air to pass first to one side of said
piston and thence pasta check-valveseated by

spring or other equivalent means to the other 65

side of said piston, the check-valve being
constructed to seat on any attempt of the air

to go backward, whereby to cut off commu-
nication between the chambers on opposite
sides of the piston when- it is desired to cause 7c¢
the device to make an application of the
brakes. '

Another object of my present invention is
to provide a non-return check-valve of the
character referred to which will be novel in 75
construction and location as applied for the
purposes intended and which can be readily
taken out and cleaned and again replaced,
as oceasion may require, Wlthout disarrang-

ing the other parts of the apparatus.

‘The above as well as such other objects as
may hereinafter appear I attain by means of
a construction whichIT'have illustrated in pre-
ferred form in the accompanying drawings,
in which— 85

Figurelisavertical section through a valv-
ular ‘device embodying my improvement,
showing the handle of the main-controlling-
valve in release position. TFig. 2isalike ver-
tical section showing the handle in running go
position,and Fig. 3isa partial sectional view
showing a modification of the device with the
non-return check-valve located in the piston
itself instead of controlling a passage around
the piston. 65

Referring now more partlcularly to I‘lg 1,
it will be_seen that in carrying out my inven- -
tion I provide first a valve-casing composed
of a lower portion 3, a cap portion 4, and an
intermediate valve-seat portion 5, upon which 100
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operates a main controlling-valve 6, adapted
to be moved by means of the stem and han-
dle 8 to the various degrees of movement
required in application and release of the
brakes. The main - reservoir connection is
made at 9 and the train-pipe at 10, while at
11 there is a train-pipe-service discharge-port
controlled by means of a valve 12, actuated
by a piston 13, which has train-pipe pressure
upon one side of it and pressure in a closed
chamber 14 upon the otherside, such chamber
being enlarged by means of the drum 15,
which is in open communication therewith.
The controlling valve-seat portion of the
valve-casing is provided with a number of
ports and passages, among which are the
emergency exhaust-port 17, the preliminary
exhaust-port 18, the port 19, leading around
by way of the passage 20 to the train-pipe,
the passage 21, which registers with the open-
ing 22 in release position,which is the position
shown in Fig. 1, the passage 23, which is closed
in release position, but open in running posi-
tion by the registry therewith of the port 22 in
the main controlling-valve 6, which port is
provided with some device, such asthe excess-
pressure valve 24, which controls the flow of
air between the passage 23 and the chamber
14, the excess-pressure valve shown being of a
type which acts to hold a back pressure in the
reservoir, commonly of an amount equal to
about twenty pounds to the square inch more
than is allowed to flow into the chamber 14
or from thenceinto the train-pipe. From the
chamber 14 to the train-pipe there is a pas-
sage 25,through which the air may flow around
the piston 13, said passage being provided
with a non-return or check valve 26, adapted
to be closed by a spring 27, held in place by
means of a eap 28 and so disposed as to seat
oun any attempt of the pressure to flow back-
ward from the train-pipe into the chamber
14. Thespring 27 should be of a strength just
sufficient to hold the valve 26 normally shut
when there is no pressure passing the same
and to just cut off the backflow of air when
it is desired tooperate the device and tocause
the actuation of the piston 13 necessary to se-
cure the service application of the brakes and
the gradual closing of the train - pipe dis-
charge-valve 12 necessary to prevent a reflux
or overflow of pressure in the forward part of
the long train-pipe and prevent the release
of the forward brakes of the train which
would result. from such overflow of reflux.
In the main controlling-valve 6 there is.a
small cavity 29, designed to come into play
in service applications of the brakes to estab-
blish communication between the passages 21
and 18 in permitting escape of pressure from
the chamber 14, There is also in the main
controliing-valve 6 a large recess or cavity 30,
which in release position of the brakes forms
a portion of the passage-way between the
main reservoir and the frain-pipe, which I
have termed the ‘‘direct supply-port,” and
which in emergency position of the brakes es-
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tablishes communiecation from the port 19 to
the port 17 and permits a direct exhaust of
pressure from the train-pipe in making quick-
action applications of the brakes.

The operation of my improvement is as fol-
lows: The position of the handle 8 being, as
shown in Fig. 1, known as ““release ” position,
theair from the main reservoircomes through
the connection 9 and flows down through the
port 31 and cavity 32 and by way of the large
cavity 30 and the passage 20 through the
train-pipe, this forming what I have termed
the ‘“direct supply-port” and providing a
large channel through which the air may
freely pass without obstruction or hindrance
of any kind to the train-pipe and effect thé
release of the brakes and the recharging of the
pipes and reservoirs under the cars. While
in this position the small port 22 is in com-
munication with the passage 21, leading to
the chamber 14, and allows the air to flow into
the chamber 14 and from thence into the res-
ervoir 15, which is but an enlargement of said
chamber, and so far as the check-valve 26 will
not interfere to flow from the chamber 14 to
the train-pipe through the passage 25. When
the handle 8 is moved to running position,
which is that shown in Fig. 2, the direct sup-
ply-port is cut off, and the port 22 of the
main controlling-valve registers with the pas-
sage 23, permitting the main-reservoir air to
flow past the excess-pressure valve 24 to the
chamber 14 and from said chamber past a
non-return crcheck valve 26 to the train-pipe.
The excess - pressure valve 24, which is of
usual eonstruetion, retains a pressure in the
reservoir in excess of that in the train-pipe,
whichisthe common conditionin this position
of the handle, and in the specific embodiment
of the improvement shown all the air which
passes said excess-pressure valve in the run-
ning position first enters the chamber 14 and
thence passes around the piston to the train-
pipe past the non-return or check valve 26,
and thus feeds the train-pipe and supplies
any leakage that may occur therein, so as to
maintain the proper degree of pressure
throughout the train. The pressure will be
as nearly balanced on opposite sides of the
piston 13 under these conditions as will be
permitted by the strength of the spring which
holds valve 26 shut, and if, as is desir-
able, Mng 27 is made very light there
will be bui ™ small difference—say a pound
or two—of pressure between the upper and
lower side of the piston 13, and the area of
the upper side being larger than that of the
lower side by the amount of the size of the
stem or valve 12 the valve 12 will be held
in closed position, as shown in Fig. 1, pre-
venting the escape of air through the train-
pipe exhaust-port 11 in such position. The
flow of air in this position is shown by the
arrows of Iig. 2, the valves 24 and 26 being
shown in this figure as slightly opened by the
passage of the fluid.

If now it be desired to make an applica-
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_means for controlling the communication be-
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tion of the brakes, the handle is moved a 1it-
tle farther to the right than the position
shown in Fig. 2, cutting off the passage 23
and establishing communication between the
passages 21 and the preliminary exhaust-port
18, permitting some of the air in the cham-
ber 14 to escape to the atmosphere, the check-
valve 26 in the meanwhile seating and an-
tomatically preventing any backflow of air
from the train-pipe to the chamber 14 and
causing the train-pipe pressure to lift the pis-
ton and the attached valve 12 and allow some
of the train-pipe air to escape through the
train-pipe exhaust- passage 11. After the
handleismoved a slight distance backward to
the left sufficient to close off the preliminary
exhaust-port 18 the flow of air from the cham-
ber 14 will cease, that remaining being con-
fined in said chamber, and the train-pipe
pressure will then continue to discharge out
of the exhaust-port 11 until the valve grad-
ually and slowly settles back to its seat and
cuts off such discharge, thus preventing the
sudden rush and surge of air in the forward
end of the pipe which results from a sudden
closure of the exhaust-port in service appli-
cations of the brakes. This operation of
venting air in this manner may be repeated
as many times as may be desired to get a full
service application. The check-valve 26 in
such service applications thus affords the

tween the chambers on opposite sides of the
piston 13, and the said control of the flow of
air between opposite sides of said piston is
not in any wise subject to direct regulation
by movement of the main controlling-valve,
as has been the case in certain devices of the
prior art known to me. , ‘

To make an emergency application of the
brakes, the handle is moved to the extreme
position at the right, shutting off all commu-
nication between the reservoir and train-
pipe and then opening a port through the
cavity 30, so that the pressure from the train-
pipe may pass around the passage 20 and out
at the emergency exhaust-port 17 and being
thereby rapidly vented, so as to cause quick-
action application of the brakes throughout
the train. . ;

It will be observed that by the placing of
the check-valve 26 in the position shown in
Figs. 1 and 2 the same can be removed by
simply removing the cap 28 and springs and
then put back again without serious incon-
venience or trouble. If it be desired, how-
ever, the check-valve 26 can be placed in the
piston itself, and such construction I have
clearly shown in Fig. 8, the operation where-
of is substantially the samein all respects as
the operation of the devices shown in the other
figures, the only difference being thatin this
arrangement the check-valve 26 is not as
readily accessible as it is in the other views
and such air as passes through fromthe cham-

ber 14 to the train-pipe must pass through |

s

the piston and may be more liable to deposit

dirt. or foreign matter even around the parts.

of the piston and its attached valve than
would be the case werethe air carried around
the piston. :

It will be further observed by an examina-
tion of the accompanying drawings and study
of the aforesaid descriptive matter that there
is provided in my improved valve a direct
supply-port free from obstruction for permit-
ting the main body of the air to flow from the

70

75

main reservoir to the train-pipe, the said port -

being the one open in release position of the
valve, as shown in Fig. 1, and that by means
of said direct supply-port the main body of

B¢

the air carried through to the train-pipe will .

not pass through the chamber 14 or by the
said valve 26, but around the same, thus ob-
viating any difficulty that might arise from
the passage of the air through the chamber
14 or past the check-valve through the lodg-
ment of dirt and foreign matter carried by
the air in and around the piston or chamber
14 or check-valve 26. - Thus by the provision
of this direct supply-port for carrying the
main portion of the air I am enabled to ob-
viate.a difficulty encountered in some of the
prior-art devices, which had a check-valve
passage between the upper and lower sides
of a piston of a size and disposition to permit
the main body of the air to pass through said

85
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95

check-valve passage in'the release of the -

brakes. By providing the direct supply-port
referred to in conjunction with such check-
valve passage as I have shown I am also en-
abled to make the check-valve passage and
the check-valveseat very much smaller,which
minimizes the effect of any failure of the
check-valve to seat absolutely tight, since a
check-valve having a small seat will work in
many cases with satisfactory results, while a

-I00

105

check-valve which must necessarily be of -
large capacity and have a large seat would

be seriously interfered with by the lodgment
of dirt or other foreign substance in and
around said check-valve or other operative
parts.

While I haveshown and described my im-
provement as applied to a valve in which a

.certain specific arrangement of mechanism

is employed. for procuring the opening move-

ment; of the service discharge-valve from the -

train-pipe, it is obvious that the essential fea-
tures of the invention are applicable to de-
vices employing other means for producing
the opening movement of the service dis-
charge-valve from the train-pipe, since the

precise manner of opening the same is not

material, so long as proper means for pro-
curing gradnal or slow closure thereof. are
provided.
tion could be modified in other respects with-
out departing from the spirit thereof, and I
desire it to be understood as including all

such equivalent modifications as within the

scope of my claims.

It is also obvious that my inven--
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Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

1. Anengineer’sbrake-valve comprising in
combination, a train-pipe-service discharge-
port, a valve controlling said port, a piston
arranged to produce gradual closure of said
valve in service applications of the brakes, a
passage establishing ecommunication of pres-
sures on opposite sides of said piston, a check-
valve in said passage, a direct supply-port,
and a main controlling-valve controlling said
direct supply-port, said direct supply-port
being arranged to establish direct communi-
cation between the main-reservoir and train-
pipe pressures, without eausing said pressure
flowing through said direct supply-port to
pass said check-valve, substantially as de-
seribed.

2. Anengineer’s brake-valve comprising in
combination, a train-pipe connection, a main-
reservoir connection, a train-pipe-service dis-
charge-port, a train-pipe-service discharge-
valve controlling said service discharge-port,
a piston for producing slow or gradual clos-
ing of said valve, a pressure-chamber on the
side of said piston opposite the train-pipe
side thereof, a direct supply-passage for estab-
lishing communication between the main-
reservoir and train-pipe pressures, said di-
rect supply-passage leading around said
chamber, a main controlling-valve controlling
the said direct supply-passage, a passage for
establishing communication between said
chamber and the train-pipe, and a check-
valve in said last-named passage, substan-
tially as described.

703,677

3. Anengineer’sbrake-valve comprising in
combination, a train-pipe-service discharge-
valve, a piston for producing slow closure of
said valve, exposed on one side to train-pipe
pressure, and on the other side to pressure of
a chamber, a direct supply-port for establish-
ing communication between a main reservoir
and a train-pipe, and a secondary supply-
port provided with means for maintaining a
higher pressure in the reservoir than in the
train-pipe, said last-mentioned port passing
through the chamber and thence to the train-
pipe past a check-valve, substantially as de-
seribed.

4. Anengineer’sbrake-valve comprisingin
combination, connections from a main reser-
voir and to a train-pipe, a train-pipe-service
discharge-port, a valve controlling said port,
a piston arranged to produce gradual closure
of said valve in service applications of the
brakes, a passage for establishing communi-
cation between the fluid-pressures on oppo-
gite sides of said piston, means for automatie-
ally controlling the opening and closing of
said passage, a passage for establishing direct
communication between said main-reservoir
and train-pipe connections, and means for
controlling the opening and closure of said
direct connecting - passage, substantially as
described.

In testimony whereof I have hereunto set
my hand in the presence of two subsecribing

witnesses.
PAUL SYNNESTVEDT.
Witnesses:
PAUL CARPENTER,
H. W. SMALLEY.
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