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No, 788,208,

UNITED STATES

Patented April 25, 19C5.

PATENT OFFICE.

MAURY W. HIBBARD,

OF CHICAGO, ILLINOIS.

FLUID-PRESSURE BRAKE.

'SPECIFICATION forming part of Letters Patent No. 788,208, dated April £5, 1905.
Application filed December 27, 1904, Serial Nq. 238,463,

To all whom it may concern.:

Be it known that I, Maury W. HiBBaRrD, a
citizen of the Unlted States, residing at (Jhl-
cago, 1n the county of Cook and State of 1lli-
nois have invented a new and useful Improve-
ment 1n Fluid-Pressure Brakes, of WhICh the
following 1s a specification.

My invention 1ehtes to 1mprovements in.

luid - pressure automatic-

tnple valves for
brake apparatus.

My objects are to provide a triple-valve de-
vice of generally improved construction in
which the release of fur from the brake-cylin-
cder and the feed of air to the auxiliary reser-
volr are produced by valves actuated by move-

“ment of a highly-flexible, durable, and suit-
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ably-sensitive diaphragm device of novel con-
struction in which a ser VICE*V‘LI‘JG of improved
construction 1s also preferably actuated by
movement ofaflexiblediaphraom and in which
a piston-actuated emergency-valve when em-
ploved will operate in a manner to effect a
quick "“serial release” of brakes to decrease
dangerof stuck brakesafter emergency action.

It is further my object to provide a triple
valve of a par ticularly simple, durable, and
cconomical construction conforming in all es-
sential particulars to the requirements laid
down b3 the Master Car- Bulldexs Associa-
tlon.

In the drawings, Figure 1 is a central sec-
tion of* my valve device, taken on line 1 in
Fig. 2; Fig. 2, a plan view of .a double-dia-

1)1]1 Q1T deVlC(} fOI’II]lT]U one ot the featuresof

the v dlve with certain parts lemoved and Fig.

a section taken on line 3 in Fig. 0.

l he casing of the valvedevice hafs as shown,
a body portion A, adapted to fit in the asual
way -against an auxiliary reservoir, (not
shown., ) and a cap A’, having a train-pipe con-
nection @. In the body portion are an auxil-
1ary -reservoir port b and a brake-cylinder
port ¢. The device is constructed with its
body portion at an angle to the perpendicular
face, as represented, for the purpose of sav-
ing metal and that of having the measure-
ments between the ports «,. ¢, and 6 conform
to the Master Car-Builders’ rules. In the
hody portion 1s a chamber B, containing a
bushing . The top face of the bod Y portlon

proper 1s rendered slightly concave to pro-

duce the diaphragm-seat ¢, surrounded by a
dust-catching groove /. A flexiblediaphragm.
O 1s clamped between the body portion A and

a ring A, also formed with slightly-concaved

upper *’md lower diaphragm-seating faces g 4

and provided with a central opening z.  On
the upper side of the ring A? is a flexible dia-
phraom D, clamped 1n nlace by a spider de-
vice A°. thendmﬂ* over the top of the spider
device is still another flexible diaphragm, I,
clamped in placed by acap A*. The parts A’
A% A%, with the body portion A and cap A,
constitute the shell of the triple valve and ht
together at air-tight joints, being held in place
bV sultably - dlsposed sCrews .
face of the cap A'is slightly concave to pro-
duce the diaphragm-seating face £, surrounded
by a dust-catching groove 1.

In the body portlon A 1s a chamber ¥, and
between the chambers B F is an opening e,
surrounded by a bushing forming the V&lve-
seat 7. The body portion also has an emer-
gency-passage p terminating in a chamber p
provided at one side with a port ¢, communi-
cating with the brake- c‘,rhnder port ¢, and at
1ts opposite side with an opening 7, extending
to the ehamber E. Theportyg is surrounded

-bv a bushing ¢’ and the port » by a bushing

' sald bushmos forming valve-seats, as here-

111’1&131361’ described. In the top of the body

portion 18 a recess or chamber s, communicat-
ing with the chamber F through a passage 7.

The under

55

60

70

75

30

Below the chamber s 1s a chamber or socket

v, pmmded with a bushingw, forminge a Valve-
seat 20, and having a c517[1&11 outlet - port ”,
eommumcatmw w1th a passage v, leading to a
chamber or passage z, communicating with
the brake-cylinder port ¢. The auxiliar V-
reservolir port or passage /.communicates, as
shown, with the chamber s.
(+ is an emergency-valve piston shdmO‘ n

the bushing ¢ and provided on its rear side

with an annular valve-face 4, adapted to close
against the seat 2. The piston G has a hol-
low stem (', fitted
screw-cap (*and provided at its rear end with
aflanged openinw 5. Slidably fitting through
the opening 5 is aloose plug 6, havmw an annu-
Jlar shoulder 7, at which it is normall y pressed

e
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at 1ts forward end with a
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toward the end of the stem G’ by a spring 8.
Lioosely surrounding the stem (' 1s a cup 9,
carrying a valve-ring 10, to bear normally
against the valve-seat»'. ILoosely surround-
ing the cup 9 is a cup 11, fitting through the
opening 7 and carrying a valve-ring 12, clos-
ing normally against the seat ¢’. The valve-
rings 10 and 12 are formed, preferably, of
hard rubber or vulcanized fiber. Theend ot
the plug 6 1s tapped to receive a screw 13,
provided with a flange extending over the end
of the cup 11. The screw holds the cups 9
and 11 and the plug 6 firmly together; but
they have independent movement to a slight

“extent with reference to the piston-stem .

The opening ¢ gives open communication
between the upper face of the diaphragm C

and under face of the diaphragm D.

The spider or double-diaphragm device A°
has the outer ring portion 14, spokes 15, and
hub 16. The upper and lower faces of the
spokes are slightly inclined in the direction
of the hub 16, as shown. In the hub 16 1s a
valve-chamber 17 and a port 18, extending to
the under side of the hub. The top of the
chamber 17 is closed by a screw-plug 19.

H is a release-valve extending through the
port 18 and seating around the top of the said
port. The stem portion of this valve pro-
jects normally some distance below the hub

16 to contact with the diaphragm D.

- 920 indicates a brake-cylinder passage cored

through one of the spokes 15 and through the
rings A® A” and body portion A and commu-
nicating with the recess or chamber z.

The diaphragm E at its under face and dia-
phragm D at its upper face rest against a se-
ries of independently-movable spacers or dis-
tance-pieces, four of which are employed in
the present construction. Hach distance-piece
or spacer comprises an upper segmental plate
21 and lower segmental plate 22, held apart
by a distance-pin 23, having convex upper and

lower ends fitting concave sockets 24 in the

adjacent surfaces of the plates 21 22. All the
plates 21 nearly abut at their edges with the
adjacent edges of the other plates 21 over
spokes 15, and the lower plates are arranged
in the same manner. The distance-pins 23
will roll slightly in the sockets 24.

In the bushing ¢ of the chamber Bis a port
25, communicating with a cored passage 26,
leading, as indicated, to a chamber 27 in the
center of the cap A*. A branch 28 of the pas-
sage 26 opens into an annular groove 29 1n
the under side of the ring A® above the dia-
phracm C. 1In the passage 26, preferably in
the position shown, 1s a non-return valve 30.
Kxtending from the chamber 27 to the under
side of the cap A*is a port 31, forming a
valve-seat for a feed-valve 32, closing in the
downward direction. The stem of the feed-
valve 32 projects normally a short distance
below the surtface £ of the cap to be engaged
by the diaphragm E in the rise of the latter.

bers B ¥ and seats the valves 10 and 12 to

-
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1t will be noticed that the stem of the feed-
valve 32 does not normally extend as close to
the diaphragm E as the stem of the release-
valve H does to the diaphraegm D.

33 is a cored passage extending from the
under face of the cap A*above the diaphragm
E to the auxiliary-reservoir port . Extend-
ing from the space between the diaphragms
D E is a cored passage 34, communicating
with the exhaust port or chamber 385 of the
valve device. N

I is the service-valve, closing at its lower
end normally against the seat «'. The valve
I is formed at its top with a hook 36, enter-
ing a loop or yoke 37, fastened at its upper
end to the diaphragm C. It will be noticed
that the connection between the service-valve
and the diaphragm C permits slight independ-

ent play and adjustment of the valve to 1ts

seaf.
In operation air from the train-pipe enters
the port at @ and passes through the screen «’

to the chamber B. The piston G 1s held nor-

mally to its seat at » by means of an emer-
gency-spring G°. This seating of the piston
G closes communication between the cham-

seal the chamber K from the emergency-pas-
sage » and close the emergency-port ¢, lead-
ing to the brake-cylinder. Air from the cham-
ber B passes through the port 25, passage 26,
and branch passage 28 to the upper side ot the
diaphragm C and through the opening 2 to the
under side of the diaphragm D. As a conse-
quence theservice-valve I is pressed to its seat
and the release-valve is opened by rise of the
diaphragm D. By reason of the double-dia-
phragm construction described in the part A’
of the valve device upward movement of the
diaphragm D produces the same movement of
the diaphragm E, and downward movement
of the latter causes downward movement of
the former. In other words, the diaphragms
D E act in unison. The upward movement
of the diaphragm device, consequent upon the
air-pressure directed against the diaphragm
D, causes the latter to open the release-valve
H, as described, and thereafter the diaphragm
E engages and raises the feed-valve 32 from
its seat. Following this action the air from
the train-pipe lifts and opens the non-return
valve 30 and, passing to the chamber 27 and
through the open valve 32, enters the space
above the diaphragm K and flows through
the passage 33 to the auxiliary reservorr
through the port 5. When the auxiliary res-
ervoir has been filled with air-pressure equal
or approximately equal to the train-pipe pres-
sure, the auxiliary-reservoir pressure exerted
through the passage 34 against the under side
of the diaphragm C holds the same in balance.
Immaterial fluctuations between the train-pipe
and auxiliary-reservoir pressures may pro-
duce slight movement of the diaphragm C
without disturbing the service-valve 1, owing
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sible to provide very thin and hig
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to the loose connection between the service-

valve and its diaphragm C and the seating
force of the valve. To render the diaphragms

-5ufﬁcle11tly sensitive to move under shcrht va-

riations of pressure, it 1s necessary that they
shall be of very thin metal. When the valve
device i1s in running position, for example,
pressure of seventy or more pounds to the
square inch may be exerted by the train-pipe

and reservoir airs against the diaphragms D

I, while the pressure between the said dia-
phragms is simply atmospheric, or nzl. To
permit the diaphragms to withstand the strain,
the distance or spacer mechanism described is
provided, and this spacer mechanism being
formed of independently - movable sections
permits the diaphragms to “"undulate,” so to

speak, and move readily. At the same time.

they support the diaphragms in such.a man-
ner that the difference of pressure against op-
posite sides of the pair i1s only that between
auxiliary and train-pipe pressure. The slight
sliding movement of the diaphragms upon the
plates 21 22 incident to their rise and descent
1s neutralized by the rocking of the spacer-
pins 23, which cause the plates to move
slightly under frictional engagement of the
diaphragms therewith. Thus I make it pos-
hly-sensi-
tive diaphragms, so reinforced at their reverse
sides that there 1s no danger of their bursting
under the force of the pressure to which they
may be subjected in practice. The surfaces
¢  at opposite sides of the diaphragm C and
the surfaces ¢ 4 at opposite sides of the dou-
ble-diaphragm device form extensive seating-
taces for the diaphragms, which prevent undue
strain against the diaphragms when pressed in
either direction. When a limited amount of
alr 18 withdrawn from the train-pipe for serv-
1ce application of brakes, the lowering of train-
pipe pressure at the upper side of the dia-
phragm C and beneath the diaphragm D
causes the reservoir-pressure exerted against
the top of the diaphragm K to lower the dou-
ble-diaphragm device, causing, first, the feed-
valve 32 to close and then the release-valve H
to close. It also causes the anxiliary-reser-
volr pressure to raise the diaphragm C toward
the face £ and lift the service-valve from its
seat. Auxiliary-reservoir pressure thenflows
to the brake-cylinder through the passage ¥
and port ¢ until the reservoir- pressure de-
scends, approximately, to the train-pipe pres-
Then the train-pipe pressure upon the
diaphragm C, supplemented by the auxiliary-

reservolr pressure upon the service-valve, will
cause the latter to close without the double-—

diaphragm device being disturbed. This
causes the brakes to remain applied. When

the train-pipe pressure is raised again to re-
lease brakes, the double-diaphragm device is
raised by the train-pipe pressure against the
then inferior reservoir-pressure to hrst open
5 the release-valve H and then the feed-valve |

T

ports " a rush of air takes place from t!

-reservolr and brake cylinder.

32, atter which train-pipe air passes to the
auxiliary reservoir to replenish the same.
In practice the diaphragm C would be more
sensitive than the double-diaphragm device
described, whereby the latter will remain im-
movable, while the diaphragm C moves under
slight reductions of train-pipe pressures for
oraduation. |

It will be noticed that the emergency-pas-
sage p opens through a series of ports p’ into
the chamber B through the bushing ¢, the said
ports being in the positions indicated. Under
abnormal reduction of train-pipe pressure, in-
tended to bring about an emergency applica-
tion, the fall of pressure in the chamber B
when sufliciently low to permit reservoir-pres-
sure exerted against the piston ( within the
opening m to overcome the spring G° will
move the piston away from itsseats. In this
initial movement the piston-stem slides a short
distance before its flanged end portion 5 con-
tacts with the shoulder 7 of the plug 6. Thus

reservolr-pressure 1s exerted against the en-

tire surtace of the piston ( to withdraw the

emergency-valve fromtheseatat ¢’. The{irst
action due to the abnormal lowering of train-
pipe pressure will be to cause the reservoir-
pressure to raise the diaphragm C, open the
service-valve, and start a flow of pressure to
the brake-cylinder from the reservoir. At
approximately the same time the piston G will
move toward a seat 38 in the chamber B be-
tween the train-pipe port and the ports 25 »’.
While the piston (+ is moving toward the
e
train-pipe to the br a,Le cV* Inder, thus produe-
ing what is termed “'quick serial action.”
When the piston crosses the ports p’, the lat-
ter are closed to the train-pipe and
gagement of the annular seating-valve

portion

39 against the seat 38 will prevent any retro-

gression of pressure from the brake- cylinder
and auxiliary reservoir to the train - pipe.
After the emergency action described rise of

pressure in the train—pipe moves the piston G

toward its normal position shown. The ac-

tion of the rising train-pipe pressure 1s sup-

plemented by that of the spring G° in return-
1ng the piston to normal position_. Thus this
may take place while the train-pipe pressure
1s materially lower than that in the auxiliary
As the piston
opens the ports p’ therefor a rush of air may
take place from the auxiliary reservoir and
brake-cylinder to the train-pipe before the

emergency-valve is closed. This causes res-

ervolr and bl’*ake-cvlindel pressures to aid in
raising the tmm pipe pressure, producing
what T term “*serial release action,” which has
a tendency to prevent stuck bralms, as will be

'readilv apparent to those skilled in the art.

It 1s often necessary in practice for the pur-
poseof facilitating switching, more especially
in freight-train service, to Vent nearly all the
pressure from the traln-pipe and reservoirs
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along the train to below that necessary for
causing application of brakes. Hitherto 1t
has been necessary to ‘Lccomphsh this end by
locally bleeding the reservoirs along the train,
which 1s an operation necessarily consuming
much time. In a train equipped throughout
with my improved triple valves this venting
of the train-pipe and all the auxiliary reser-
volrsand brake-cylinders may be accomplished
when desired from the engine.

The piston G of my improved valve 1s not

provided with the usual piston-rings, and

therefore fits the bushing somewhat loosely.
This 1n 1tself 1s a material saving in the cost
of constructing the valve and prevents wear
of the bushing. Thespring G’ holds the pis-
ton to its seat n with pressure sutlicient to
easily withstand such reductions 1n the train-
pipe as are necessary under the rules for serv-
ice application. The emergency-valve 12 1s
held to its seat to close the port ¢ by the res-
ervoir-pressure against it supplemented by
the pressure ot the comparatively light spring
8. By making a slow and prolonged reduc-
tion at the engineer’svalve the pistons (x may
be caused to move slightly away from the
seats 7, permitting leakage past the pistons
(+ after equalization of train-pipe and reser-
volr pressuresirom the auxiliary reservoirs to
the train-pipe and later from the reservoirs
and brake-cylinders through the emergency-
valves and emergency-passages » to the train-
plpe under the force of the brake-cylinder
springs. Thusall the brake-cylinders will be
bled and the pressure left in the reservoirs
will be insufficient to apply the bralkes.
While I prefer to construct my improve-

ments throughout as shown and described,

they may be variously modified in the matter
of detaills of construction without departlno'
from the spirit of my invention asdefined by
the claims.

What I claim as new, and desire to secure
by Letters Patent, 1s—

1. In a fluid-pressure automatic brake sys-
tem, the combination with a train-pipe, triple
valve, auxiliary reservoir and brake cvlinder,
of means for producing temporary retrogres-
sion of pressure from the brake- cvlmder to
the tramm-pipe, betfore any venting thereotf to
the atmosphere, during the rise ot train-pipe
pressure following emergency action, for the
purpose set forth.

2. In a triple-valve device, the combination
with means for temporarily venting train-pipe
pressure to the brake-cylinder direct in emer-
oency action, of means for causing temporary
retrogression of pressure to the train - pipe
from the brake-cylinder, before any venting
thereof to the atmosphere, during the rise of
train-pipe pressure following emergency ac-
tion, for the purpose set forth.

3. In a triple-valve device for air-brakes,
the combination of a chamber communicating
with the train-pipe, an emergency-valve-op-

788,208

erating piston In said chamber, emergency-
ports in sald chamber opened and then closed
by the piston in 1ts emergency-valve-opening
movement to temporarily vent pressure from
the train-pipe to the brake-cylinder direct,
and opened and closed in the emergency-valve-
seating movement of the piston to temporarily
vent pressure from the brake-cylinder to the

train-pipe, for the purpose set forth.

4. In a triple-valve device for air-brakes,
the combination of a pair of cooperating flexi-
ble diaphragms, exposed at their outer sides,

respectively, to train-pipe and reservoir pres-

sures and at their inner sides to the atmos-
phere, and governing the movements of the
feed and release valves, and distance mechan-
ism between the diaphragms formed of inde-
pendently-movable sections.

5. In a triple-valve device for air-brakes,
the combination of a pairof codperating flexi-
ble diaphraems exposed at their outer sices.
respectively, to train-pipe and reservoir pres-
sures and at their inner sides to the atmos-
phere, and governing the movements of the
feed and release valves, and distance mechan-
ism between the diaphragms formed of inde-
pendently-movable sections, each said section
consisting of a pair of diaphragm-engaging
plates and a distance-pin separating the plates.

6. In a triple-valve device for air-brakes,
the combination of a pair of codperating flexi-
ble diaphragms exposed at their outer sides,
respectively, to train-pipe and reservoir pres-
sures and at their inner sides to the atmos-
phere, and governing the movements of the
feed and release valves, and distance mechan-
ism between the diaphragms formed of inde-
pendently-movable sections, each said section
consisting of a pair of diaphragm-engaging
plates and distance- pins bearing pivotally at
opposite ends against said plates.

7. In a triple-valve device for air-brakes,
the combination of a pair of codperating flexi-
ble diaphragms exposed at their outer sides,
respectively, to train-pipe and reservoir pres-
sures and at their inner sides to the atmos-
phere, and governing the movements of the
feed and release valves, and distance mechan-
ism between the diaphragms formed of inde-
vendently-movable sections, each said section

consisting of a pair of diaphragm-engaging

plates provided with concave sockets on their
adjacent sides, and a distance-pin having con-
vex ends fitting said sockets.

3. In a tllple-'V‘LIVO device for alr-brakes,
the combination with feed and release valves,
a diaphragm device for actuating said valves,
an emergency-valve and an emergency-valve-
actuating piston, of a service-valve and a flexi-
ble service-valve-actuating diaphragm mount-
ed mdependentlv of said piston and dmphl a9
device.

9. In a triple-valve device for air-bralkes,
the combination with feed and release valves,
a diaphragm device for actuating said valves,

78
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an emergency-valve and an emergency-valve-
actuating piston, of a service-valve, a flexible
service-valve -actuating diaphragm mounted
independently of said piston and diaphragm
device, and of greater flexibility than said dia-
phragm device. -

10. In a triple-valve device for air-brakes,
the combination with feed and release valves
and operating means therefor, of a service-
valve, a flexible service- _valve- actuating dia-
phr.;wm and means upon the diaphragm for
loosely engaging the service-valve to permit
limited mdependent movement between them.

11. In a fluid-pressure automatic brakesys-
tem, the combination with a train-pipe, triple
valve, auxiliary reservoir and brake-cylinder,
of means for causing venting of the auxiliary-
reservoir and brake-cylinder pressures to the
train-pipe under slow and prolonged reduc-
tion of train-pipe pressure, for the purpose
set forth.

12. Inafluid- pressure automatic brake sys-

5

tem, the combination with a train- p1pe triple
Valve auxiliary reservoirand bralke-cylinder,
of means for causing venting of the auxiliary-
reservolr and brake-cylinder pressures after
equalization to the train-pipe under slow and
prolonﬂ‘ed reduction of train-pipe pressure,
comprising a piston movable in a bushing and
loosely ﬁttmo the same, and sub;}ect on oppo-
site sides to reservoir and train - pipe pres-
sures and seating under preponderance of
pressure from the train-pipe to shut off com-
munication between the train-pipe and brake-
cylinder, but movable from its seat under
comparatively great preponderance of auxil-
iary-reservolr pressure to permit the latter

‘and brake-cylinder pressures to pass by the

piston to the train-pipe, substantiully as and
for the purpose set forth.
MAURY W. HIBBARD.
In presence of—
J. H. LanDzs,

M. S. MACKENZIE.
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