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To all whom it moey, goncern:

Be it known that{l; Francis L. CLARK, a
c1tuen of the United States, residing in Pitts-
burg, county of Allegheny, and “State of

5 Pennsylvania, have invented & certain new
and. useful Improvement in Fluid-Pressure
Brakes, of w hich the following is a specifica~
tion.

This invention relates to fluid plessure

1o brakes and particularly to the brake cylinder
part of the apparatus, the main object being
to secure a higher and more eflicient bmkmv
power with a Tess consumptlon of complessed
air or.other fluid.

15 For this purpose the apparatus comprises

- two brake cylinders, the fivst a small primary
cylinder for taking up the slack in the rigging

" and perhaps applying the brake shoes with a
light or moderate pressure, and the second-

20 ary large eylinder into which the air ¢ylinder
pressure is admitted subsequently to the
movement of the first brake piston and there-
by greatly augments the braking pressure
with a slight movenient of the second piston

z5 and the use of a correspondingly  small
amount of compressed air. The cylindess
are preferably arranged in line with each
other and provided with- pistons adapted to
move iz opposite directions and connécted to

30 different levers of the brake rigging.

A certain amount of travel of the brake

“piston is_ ordinarily necessary to take up
slack and bring the brake shoes against the

~ wheels and w hue a single brake uylmder of a

35 size suitable for heavy braking is employed
it is obvious that a large volume of air is re-
quired to il the cy linder and apply the
brakes with effective pressure. By the use
of the small primary cylinder for taking up

4o the slack and thé large sccondary (,yhndel
for then reinforcing the pressure with which
‘the brake is a,pphcd as in accordance with
this invention, it will readily be apparent

that the same dwme of braking force may be

45 secured with the use of a Auch sma!le[
amount of compressed air.

The relative size of the cylinders may be
varied to give any desired resilt and various
means may be employbd for.controlling the

so admission of air te the second brake yhn—
der. Such means may be operated by the
movement of the small brake piston or by the
pressure of the prunaly cylinder or by the

tnple valve;,devme or in any other way de-
sired. 55

Where the brake pistons act in opposite
directions and are connected up to different
levers of the brake rigging somie means must
be employed for locking the primary brake
piston when it has completed its stroke and
such locking device is preferably actuated by
air pressure, although otler locking mechan—
ism may be used, if deblred

In the accompanymg drawings, qure lis
a longitudinal section of a double brake cyl- 65
inder and tr iple valve device constructed ac-
cording to the preferred form of my inven-
tion, in which the admission of air to the sec-
ond brake cylinder is controlled by the triple
valve, and a locking device operated by air 70
pressure is cmployed for locking the primary
brake piston; Kig. 2 a sectional view of a por-
tion of the tnple valve device showing the
parts in service position; Fig. 3 a similar
view showing the parts in lap position; Fig. 75
4 a plan view of the seat of the main shide

valve of the triple valve device; Fig. 5 a face
view of the main slide valve; 1*10' 6 a face
view of the small (rra(hmmw slide valve;
Fig. 7 a transverse section of the 1ockmg
mechanism taken on the line a—ux of Fig.
1; Fig. S a lonvitudinal sectional view show-
1ng a modification of my invention, and Fig.
9 a diagrammatic plan view showing one
form of brake rigging construction. 85

According to the design shown in Tig. 1,
the small primary brake eylinder 1 and the
large secondary brake cylinder 2, are formed
lntetrral aud contain their 1espe(,tlvo pistons
3 and 4 and rods 5 and 6, which operate in gc
op vosite directions.

The triple valve device is preferably secured
to the common pressure hend of the brake
cylinders having a ehamber 7 adapted to be
connected to the auxiliary reservoir in the g3
usual way. As shown in the drawing the

6o

8o

‘triple valve device comprises the usual plston

8, stem 9, main slide valve 10 and graduating .
slide valve 11. In the main slide valve seat
are located the usual service port 12 leading
to the first brake eylinder, quick action port
13 leading to the usual emergency piston, and
exhaust polt 14 leading to the aimosphere.
In addition to ‘this 01duury construction
there is provided a port 15 leading to the
large secondary brake cylinder. :
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The main slide valve is provided with serv-
ice or gradualing port 16, emergency port
17, exhaust cavity 18 and additional port 19,
while the graduating slide valve 11 has a cav-
ity 20 for connecting ports 16 and 19 of the
main slide valve when the parts are in release
position as shown in Fig. I, orin lap position
as shown in Fig. 3. . A
In order to hold the first brake piston and

w

admitted to the second brake cylinder, a
Jocking device may be employed, and accord-
ing to the form of mechanism shewn in figs.
1 and 7, this comprises oppositely located
rows of inclined teeth 21 on the rod 5, two
sliding jaws 22 and 23 wving corresponding

teeth for engaging the rod, a wedge 24 for
moving the jaws, a piston 25 and spring 26

i
wt

loeated incylinder 27for actuating thewedge,

the cylinder communicating by means of a
port 28 with the port 15 and the second brake
cylinder; springs 29 may be employed for
normelly separating the jaws 22 and 23 for
releasing the clamping mechanism.

A pressure operated valve device compris-
ing & piston 30 subject to the opposing pres-
sures of the first brake eylinder and an ad-
justable spring 31 may also be used for mov-
g a valve 321

20

for controlling a port 33 lead-
o ing to the second brake eylinder.

Tn order to insure the locking of the first
traks piston before the large piston of the
second brake evlinder moves, the second pis-
ton 4 may be provided with a circular pro-
jecting rib or fange 34 adapted to be seated
by the spring 36 agal sket 35 when the
piston is in release position, the poris com-
municating with the second bra viinder
within the eiveular flange which is of a dism-

' ; that of the
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10 prevent it from being forced back when air is-
{1

851,277

the brake shoes are already bearing against
the wheels with some pressure, the movement
of the second brake piston is very slight, ¢on-
sequently the volume tobe filled by the airis
not much greater than before while the pis-
ton 4 which is now the effective one in exert-
ing pressure upon the brake rigging has a
much greater area than the primary brake
piston. The braking pressure will therefore
be greatly increased with the same consump-
tion of air. ' : :
Referring to Fig. 9, it will be seen that

70

73

when the rod 5 of the first brake cylinder -

moves outb the lever 38 is turned about its
connection with rod 40 as a fulerum to exert
a pull upon rod 41 to take up the slack in the
rigging and apply-the brakes, but when rod
5 1s clamped and the rod 6 of the large piston
moves out, the lever 39 acting through rod
40 turns lever 38 about rod 5 as a fulerum
and thereby exerts additional stress upon the
rod 41 to apply the brake shoes with greater
pressure.
veniently applied to the stationary fulecrum
of lever 39, if desired. When the brakes are
released and the triple valve returns to ve-
lease position, Fig. 1; the air from the first
brake eylinder is discharged to the atmos-
phere through port 12; cavity 18 and exhaust
port 14, while the air from the second brake
eylinder is released through port 15, cavity
18 and exhaust port 14, The instant that
pressure is released from piston 25, the
spring 26 withdraws the wedge 24 and the
jaws 22 and 23 are released from the rod 5 by

8o

85

i

A slack adjuster 42 may be con- -

g0

95

the action of springs 20 and also by the brake -

oylinder spring 37 acting through the in-

clined surfaces of the testh 21. . v

It is not thought that the use of .the pro

iecting flange 34 and gasket 35 will be neces-
sary to insure thé'movement of the locking
piston in advance of that of the second
brake piston, but if such construction s em-
ploved it will be seon that as the pressure is
admitted to the second brake cylinder and
the locking eylinder the area of the piston 4

which is then subject to the pressure is only’

slightly greater than that of the first brake
piston 3, consequently pressure ab substan-
tially the same degree as obtained in the first
hrake eylinder is adrmitted to the locking eyl
inder and piston 25 before the second brake
piston is moved.  As soon as the flange 34 is

moved away from the gasket 35 the full brak-
ing prossure is obtained, :

1 a continuous full service application
should be made, that is, ene in which’ the
triple valve does not move back from service
to lap position, the air under pressure con-
sinaes to flow into the first brake cylinder un-
til the
30 to
spring
amount, say fifty pounds.per square inch.
The valve 32 is then operated to open the

a degree sufficient to sompress the

pressure rises therein and upon piston,

31, which may be set for any desired .
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‘port 33 and establish communication with

“.the.second brake cylinder and the pressure

wn

10

. U

25

35

40

locking cylinder, so that full braking power
is obtained in either case.

‘According to the modification shown in
Fig. 8 the air is supplied from the first brake
cyfinder to the second only through the valve
device operated by the first brake cylinder
pressure, the valve being provided with an
additional-cavity 43 and exhaust port 44 for
releasing air from the second brake cylinder

~'to the atmosphere when the first brake cylin-
“-der is released.

In this form of device the
locking cylinder is connected directly to the

“primary brake cylinder throu%h a port 28,

and the piston 25 operates a clutch or block
having teeth for engaging the teeth carried
by the brake piston rod 5 for locking the
same.

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

1. In an air brake, the combination with a
primary brake eylinder and piston, and.a sec-
ondary brake cylinder and piston independ-
ent of the first brake piston, of a fluid pres-
sure operated cluteh or locking mechanism
for one of the brake pistons. .

"~ 2. In an air brake, the combination with a

o primary brake cylinder and piston for oper-

ating a brake lever, of a secondary brake cyl-
inder and piston for operating another brake
lever, and a fluid pressure operated clutch or
locking mechanism for the primary brake
piston. '
- 3. In an.air brake, the combination of a
Erimary. brake cylinder ,and a secondary
rake cylinder in alinement with each other

"+ and having gistons operating in oppogite di-

rections, and a fluid pressure operated lock-
ing mechanism for one of the brake pistons.
4. In an air brake, the combination with a

-primary brake cylinder and. piston, of a sec-

45

ondary brake cylinder and piston, means for
supplying air from the primary brake cylin-
der to the second brake cylinder after the
first piston has completed its stroke ahd a
fluid pressure operated locking mechanism
for the first brake piston. :

5. In an air brake, the combination with a
primary brake cylinder and piston, of a sec-

ondary brake cylinder and piston, and means.

" operated by brake cylinder pressure for lock-

'S

‘60

w

ing the first brake
pleted its. stroke. o
6. In an-air brake, the combination with a
primary brake cylinder and a second brake
cylinder of means operated by variations in
train pipe pressure for controlling the admis-
sion of air from the primary brake cylinder
to the second brake cylinder. ,
" 7. In an ajr brake, the combination with a

piston after it has’com-

.primary brake cylinder and a second brake

" . cylinder of & valve device operated by train

65

pipe pressure for controlling the admission of

8

air from the primary brake cylinder to the
second brake cylinder.

8. In an air brake, the combination with a -
primary brake cylinder, a secondary brake .

cylinder, and triple valve device, of means
operated by the triple vaive device for con-
trolling the admission of air from the first
brake cylinder to the second brake cylinder.
9. In an air brake, the combination with a
rimary brake cylinder and a secondary
Erake cylinder of a triple valve device hav-
ing ports for first admitting air to the pri-
mary brake cylinder in service position and
ports for establishing communication from
the primary brake cylinder to the second
brake cylinder in lap position. '
10. In an air brake, the combination with
a [l)rimary,bmke cylinder, a secondary brake
cylinder, and a pressure operated locking
mechanism for the first brake eylinder, of a
valve device operated by train pipe pressure
for controlling the admission of air from the
first brake cylinder to the second brake cyl-
inder and to the locking mechanism.
11. In an air brake, the combination with
a primary brake cylinder, a secondary brake
cylinder, and a fluid pressure operated lock-
ing mechanism, of means for supplying air
from the first brake cylinder to the second
brake cylinder and to the locking mechanism
after the first brake piston has completed its

stroke. ‘
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12. In an air brake, the combination with

f ﬁn‘im&ry Erake cylinder, a secondary brake
cylinder, and a pressure operated locking
mechanism, of means for supplying air from
the first brake cylinder to the second brake
cylinder and to the locking mechanism after
the first brake piston has completed its
stroke, and means for restricting the area of
the second brake piston exposed to air pres-
sure before its outward movement.

13. In an aif brake, the combination with
a primary brake cylinder and piston, of a sec-
ondary brake cylinder and piston and a lock-
ing mechanism comprising two oppositely
movable clamps or jaws for engaging one of
the piston rods, and means subject to air
pressure for operating said clamps.

14 In an air brake, the combination with
a primary brake piston having oppositely lo-
cated teeth, of a secondary %)ra.ke cylinder
and piston, and a locking mechanism com-
prising two movable clamps or jaws for en-
gaging the teeth of the first piston rod, a
wedge for actuating said jaws, and a piston
subject to brake cylinder pressure for operat-
ing the wedge. :

In testimony whereof I have hereunto set
my hand. ‘

FRANCIS L. CLARK.

Witnesses:—
R. F. EmERry,
Jas. B. MacDoxNALD.
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