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To all whom it may concern: - .

Be it known that I, WILLIAM'P.T:A'. Mac-

' _FARLANE, a citizen of the United States, re-
siding at Chicago, Cook county, Illinois, have
5 invented certain new and useful Improve-

ments in Kluid-Pressure Brakes, of which the

~ following is a specification. -
My invention relates to fluid-
systems.and fto the so-called ‘‘ triple valve”’

10 thereof; and the object thereof is to provide

~a triple valve particularly designed for use in
long trains having, say, from sixty to -one
hundred cars.
action of the ordinary triple valve i1s' not suf-

15 ficlently sensitive or the serial or consecutive |.

operation sufficiently rapid for the proper
braking of the train, with the result that too
great an interval of time elapses between the
application of the brakes on the first and last
20 cars of the train. ’ o
- My invention is designed to overcome this
difficulty and to meet the conditions of pres-
ent railroading by providing a triple valve
~ having the required sensitiveness and rapid-
25 1ty in serial action, and to this end I make
provision for venting from the train-pipe to
the brake-cylinder a predetermined amount
of the motive fluid, hereinafter referred to as
‘“compressed air,”’ preliminary to the.admis-
3o sion of auxiliary-reservoir air into the brake-
cylinder, so that the action of one triple
valve assists the operation of the engineer’s
valve in causing the serial operation or action
of the other triple valves, théreby hastening
35 the application of the brakes in service ac-
tion and at the same time augmenting the
brake-cylinder pressure in such action. -

~ The single figure of thé drawing illustrates

the present embodiment of:my invention, al-
4o though, as will be obvious from the descrip-
tion hereinafter given, my invention may par-
take of different embodiments. -

My invention is shown embodied in a-triple
valve of the type in which the service, emer--

45 gency, and brake-release mechanisms are
separate and independent both physically

- and operatively, and in the present instance
the particular triple valve with which my in-
-ventlon is incorporated 1s the same as that
;0 shown in my prior patent, No. 819,032, issued

to me on April 24, 1906, and consequently I

will herein describe in detail only those fea-
tures or parts which are more or less directly

ressure brake-

In trains of this length the

—

-1 will deseribe the othér.pa‘,rts only.iﬁ a, géﬁeral’“

55

- way. ~Moreover, 1 have marked the corre-

sponding parts with the same reference-fig-
ures as in sald patent. In general terms and

referring to said present embodiment of my

1mvention,” my triple valve comprises t};e
‘the .

main casing or body portion 1, having
brake-cylinder connection, (indicated by the

letters B C,) the auxiliary reservoir, (indi-

cated by the letters A R,) and the train-pipe
connection, (indicated by the letters T F.)
The main casing has a top cap-piece 2, a bot-

tom cap-piece 3, and a supplemental casing,
(marked 4.) The emergency-piston 6 1s con-
nected to and operates the emergency-valve

7, which governs in emergency action the
venting of the train-pipe air to.the brake-cyl-
inder from the train-pipe passage (marked

60

7¢

T P) through the passage 13 and through the

passage 16, leading transversely through the
valve-body to the brake-cylinder,
The brake-release mechanism is contained

the

clamped between the cap-piece and the up-

per surface of the valve-body. This release-
‘valve governs the exhaust-port with the
brake-cylinder passage 16 and chamber 162

by means of the passage 25. When the port
is in the relative position illustrated in the

‘drawing, the brake-cylinder is at release, in-

asmuch as the exhaust to atmosphere is open

through the passages and port referred to.

The lower side of the diaphragm 19 is ex-
posed to train-pipe pressure though the pas-

sage 34, while the upper side of such dia-
phragm is exposed to auxiliary - reservoir
fed from the
train-pipe by passing centrally through the

pressure, the reservoir being

diaphragm past a check-valve 44 and into the

75

| within and below the top cap 2, and, asshown,
‘the movable abutment for. operating
brake - release valve 28 1s a diaphragm 19,

30
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upper end or chamber 2* In cap 2, from

whence the air-pressure passes downwardly,

pressing upon the upper pressure area of the
~diaphragm 19, and thence feeding to- the

reservoir through the passages 37 and 38.

The service-valve 48 is actuated and con--

trolled by a diaphragm 20, clamped between
the lower surface of the valve-body and a cas-
ing- or cylindrical block 60, which is inter-
posed between the valve-body and the lower
cap 3. ' This service-valve controls the ad-

10C

108

mission of the reservoir-air frcm the space
concerned with my present invention, and [ | above the diaphragm 20 to the port and pas- -



sage 50, which communicates with the passage |
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is no air in the brake system. The uppér edge

16, extending to the brake-cylinder. Con- | of the bushing 202 is rounded off, so astoform
stant communication is had between the | a seat 206, upon which the extended gasket
auxiliary reservoir and. the space above the | 207 is designed to seat or be forced when the

5 diaphragm 20 through the passage 57, ex- diaphragm 20 is moved downwardly in the 50

- tending through the valve-body. 'T'he lower | application of the brakes, thisarrangement
side of the diaphragm 20 is exposed to train- being provided for a purpose hereinafter
pipe pressure entering from the train-pipe | made apparent. - -
passage 13 through a passage 55, passing | - It will be understood that my attachment

to part way of its length through the valve- | orauxiliary device is designed foractionin the 75
body 1 and for the remainder of its length | service application of the brakes and for the
through the block or casing 50, such passage purpose of preliminarily admitting or vent-
terminating in the space underneath the dia- | ing train-pipe ait to the brake-cylinder to

- phragm 20. - | | hasten the serial action of the triple valves in

15 The triple valve thus far described is a | long trains of cars. To this end the arrange- 8o
~complete and operative structure and is ca- | ment and construction is such that the auxil-
gable of use in automatic air-brake systems | igry valve 200 is moved in advance of the -

or properly and efficiently braking trains un- | service-valve 48, there bemng 1n practice a
der ordinary conditions and also capable of | difference of one pound pressure in the

20 braking long-length trains as well as or bet- train-pipe reduction at which the respective &s.
ter than the ordinary standard triple valve. | valves operate. For instance, if the dia-
But for the purpose of improving such triple | phragm 201 moves with a, three-pound reduc-

- valve and rendering the same more efficient | tion the other diaphragm 20 will remain.
and serviceable for long-length trains to ac- quiescent until the train - pipe pressure

25 complish the objects hereinbefore stated I | reaches four pounds; but, as will be under- 9o
‘provide the triplé valve with an auxiliary de- | stood, the difference in the degree of train-
vice ‘which is constructed .and arranged to | pipe pressure required to move the two dia-
vent train-pipe air to the brake-cylinder in | phragmsmay be varied as desired orrequired.
service action preliminary to the admission of |~ Now describing the operation, and assum-

30 auxiliary-reservoir air to the brake-cylinder, | ing that a train-pipe reduction has been g3
such auxiliary device being incorporated with | made sufficient to move the diaphragm 201,
or grafted upon my type of triple valve. 'Re- | the movement of this diaphraem will lift or *
ferring to said auxiliary'device, the same | withdraw the auxiliary valve 200 from its.
comprises & valve 200, which is operatively | seat, with the result that the train-pipe air

35 connected with and controlled by a movable | which is always present below the diaphragm 100 -
abutment, which in the present mstance is a'{ 20 will instantly be admitted to the brake-
diaphragm 201, clamped between the bottom | cylinder through the ports and passages 204
cap 3 and the block or casing 60. This valve | and 205 and chamber 16® and passage 16.
200 1s in the form of a piston traveling in the | As soon as the traln-pipe pressure has been

a0 lower cylindrical portion of a bushing 202, reduced both at the engineer’s valve and at 105
inserted in a central opening in the block 60 | the triple valve in the manner just explained
and provided with a cross-partition forming | to a point or degree which will cause the dia- -

a seat 203, on which the valve 200 is designed | phragm 20 to he moved downwardly the
to seat. This seat or partition has a cross- | service-valve 48 will be lifted or withdrawn

45 Eassage 204 communicating withthe space | from its seat, with the result that the auxil- 110

eneath the diaphragm 20 and adapted to | iary-reservoir air will be admitted through
communicate with a port and passage 205, | the passage 50 to the brake-cylinder through
which leads from the surface of the valve- ‘the passages 50 and 16. However, 1t 1s nec-
seat 203 through the block or casing 60 and | essary to cut off the venting of train-pipe air

50 part way through the valve-body 1 and into | to the brake-cylinder as soon as the admis- 115
the chamber 162, which is at all times in com- | sion of auxiliary-reservoir air has fairly be-
munication with the brake-cylinder. The | gun, and to this end the valve-seat 206, here-
‘upper side of the.diaphragm 201 is in con- | inbefore reférred to, 1s provided, it being un-
stant communication with the auxiliary res- | derstood that the movement of the dia-

55 ervoir through the branch passages 572, com- phragm 20 forces the gasket 207 down- 120
municating with the auxiliary-reservoir pas- | ward y upon such seat, thereby cutting oft
sage 57, while the lower side of said diaphragm | the communication between the passage 204
201 1s at all times i communication with the | and the train-pipe passage or connection 56.
train-pipe through the passages 13, 56, and | It will be understood that this preliminary

60 56%, which latter passage extends through the | vepting of the train-pipe air to the brake- 123
block or casing 60 and into the bottom cap 3. | cylinder assists in the reduction of the train-

As a matter of preference, though not of | pipe pressure, so as to facilitate the serial ac-
- lecessity, a light spring 2012 is provided for | tion of the succeeding triple: valves in the
the purpose of holding the valve 200 seated train, and at the same time this vented train-

65 with a light pressure, particularly when there | pipe air is utilized in the partial filling of the 130



‘ brake-¢ylinder prior to the intro duction | combination with a triple #alvé, of a valve

10
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therein of the auxiliary-reservoir pressure.
In the present instance the diaphragm 201 1s
more sensitive than the diaphragm 20, and
thus caused to move in advance of the latter
by reason of the fact that the diaphragm 20

is more heavily loaded than the other dia-

phragm, inasmuch as the port and passage 50
1s of greater diameter than the port and pas-
sage 204, the load on the service-valve 48 and

auxiliary valve 200 being in proportion to the

L5

20

30

35

respective diameters or sizes of said two pas-’
sages. Thispreliminary venting of the train-
pipe air to the brake-cylinder occurs at the

initial application of the brakes In service ac-

tion, and the brake-cylinder pressure in such
action may be increased in graduation by
repeated reductions of the train-pipe pres-

sure until equalization 1s obtained between
the. brake-cylinder and the reservoir. In

releasing the brakes the train-pipe air is re--

stored, with the result that the different

working parts take their relative positions | 7. Ir ,
- - | combination, with-a triple valve, of-a valve

illustrated in the drawing.
I claim— - -

1. In a fluid-pressure brake system, the

combination with a triple valve, of means
auxiliary thereto and independent thereot
for venting train-pipe pressure to the brake-
cylinder in the service applications of the
brakes said means ‘being controlled by op-

posing pressures from the train-pipe and aux-

1liary reservoir respectively. _
2. In a fluid-pressure brake system, the

combination with a triple valve, of means
auxiliary thereto and independent thereof

for venting train-pipe pressure to the brake-

. cylinder prior to the admission of auxiliary-

40

reservoir pressure thereto in the service ap-
plications of the brakes said means being con-

trolled by opposing pressures from the train-

. pipe and auxiliary reservoir respeciively.

45

50

- sures from the train-pipe and auxihiary reser-

55

60

0§ -

3. In a fluid-pressure brake system, the
combination -with a triple valve, of means
auxiliary thereto. and independent thereof

for venting train-pipe pressure to the brake-

cylinder prior to the admission of auxiliary-
reservoir pressure thereto in the service ap-
plications of the brakes and means for cut-
ting off said venting as soon as the auxihary-

reservoir pressure 1s admitted said auxiliary

means being controlled by opposing pres-

voir, respectively.

*

- 4. In a flmd-pressure

brake ..syé.te.m; the

combination with a triple valve, of means

auxiliary thereto for venting train-pipe pres-
sure to the brake-cylinder in the service ap-

plications,of the brakes, said means being in-

dependent of the brake-release and emer-
gency devices of the triple valve and being
controlled by opposing pressures from the

train-pipe and auxiliary reservoir, respec-

tively.

5. In a fluid-pressure brake system, the |

device auxiliary thereto and independent
thereof to vent train-pipe ‘pressure to the

brake-cylinder in service action and arranged
to open upon a less train-pipe reduction than
that required to operate the triple valve said
valve device being controlled by -opposing
pressures from the train-pipe and auxihiary

reservoir, respectively.

6. In a fluid-pressure brake system, the

combination, with a triple valve, of a valve

device auxiliary thereto and independent

thereof to vent train-pipe pressure to the
brake-cylinder in service action and arranged

to open upon a less train-pipe reduction than

that required to operate the triple valve, and

3 3

70
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o

means for closing said valve device when the -

train-pipe pressuré has been reduced. suffi-

ciently to operate the triple vaive said valve

device being controlled by opposing pressures

85'

from the train-pipe and auxiliary reservorlr,

respectively.

7. In a ﬂuld-preésure brake system, the

device auxiliary thereto to vent train-pipe

pressure to the brake-cylinder in service ac-
tion, said valve device being loaded as com-

pared with the service-valve device of the

_'.t-I:iple valve whereby the auxiliary-valve de-

vice will be caused to operate in advance of
the other. -

8 In a ﬂuid-pressure bré,ke Systé,:n:i,' the

combination of a trilple valve of the type in

which the brake-release-valve mechanism,

the emergency-valve mechanismand the serv-
ice.- valve mechanism are independent, and
means auxiliary thereto for vernting train-
pipe ‘pressure to the brake-cylinder in the
service application of the brakes. =~ .

- 9, In a fluid-pressure brake system, the

combination of a trilple valve of the type in-
ease-valve mechanism,
- the emergency-valve mechanism and the serv-

which the brake-re

95

IO

1cs

ice-valve mechanism are independent, and

a valve device codperating with the service-
valve mechanism for venting train-pipe pres-

sure to the brake-cylinder in the service ap-

plication of the brakes.

10. In a fluid-pressure brake system, the
combination, with a triple valve, of a mov-

able abutment independent thereof and ex-

posed on its opposite sides to train-pipe and
auxiliary - reservoir pressures respectively,

| and a valve aé¢tuated by said abutment for

admitting train-pipe pressure to the brake-
cylinder prior to the admission, by the triple
‘valve, of auxiliary-reservoir pressure thereto.

11. In a fluid-pressure brake system, the
combination, wit{: _

able abutment 7 1dependent thereof and ex-
posed on its oprosite sides to train-pipe and
auxiliary-reservoir pressures respectively, a
valve-seat having ports and passages leading
from the train-pipe and to the brake-cylinder,
and a valve normally seated on sald seat to

110

1715

12Q

a triple valve, of a mov-

125

130
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40
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close said ports and
by the abutment.

12. In a fluid-pressure brake system, the

compination, with a triple valve, of a mov-

‘able abutment independent thereof and ex-

posed on its opposite sides to train-pipe and
auxiliary - reservoir pressures respectively,
and a valve auxiliary to the triple valve for
governing a passage from the train-pipe to
the brake-cylinder, said triple valve being
constructed to Interrupt said passage upon
the operation of the service-valve mechan-
i1sm of the triple valve, =~ ,

13. In a fluid-pressure brake system, the
comblnation, with a triple valve, of a mov-

able abutment exposed on its opposite sides

to train-pipe and auxiliary-reservoir pres-
sures respectively, a valve-seat having ports
and passages leading from the train-pipe and
to the brake-cylinder, and a valve normally
seated on sald seat to close said ports and
passages, and actuated by the abutment, the
service-valve mechanism of the triple valve
having & movable abutment arranged to
close sald ports and passages and thereby in-
terrupt sald communication between the
train-pipe and brake-cylinder when such serv-
ice-valve mechanism has operated to admit
auxiliary-reservoir pressure to.the brake-cyl-
inder. L

14. In a fluid-pressure brake system, the
combination, with a triple valve, of a mov-

able abutment exposed on, its opposite sides
to tramn-pipe and auxiliary-reservolr pres-

sures respectively, a valve-seat having ports
and passages leading from the train-pipe and
to-the brake-cylinder, and a valve normally
seated on said seat to close said ports and
passages, and actuated by the abutment,
sald service-valve mechanisn having a mov-
able abutment arranged, when operated; to
seat upon said seat to interrupt said commu-
nication between the train-pipe and brake-
cylinder when the service-valve mechanism

has been operated for service action.

15. In a fluid-pressure brake system, the
combination, with a triple valve, of a mov-
able abutment exposed on its opposite sides
to train-pipe and auxiliary-reservoir pres-
sures respectively, a valve-seat having ports
and passages leading from the train-pipe and

passages, and actuated |

845,366

to the brake-cylinder, and a valve normally
seated on said seat to close said ports and
passages, and actuated by the abutment,
said service-valve mechanism having a flexi-

535

ble diaphragim for operating the service- .

valve and a gasket on one side adapted to be
seated on sald seat to interrupt said com-
munication between the train-pipe and brake-
cylinder when the diaphragm moves to ad-
mit an auxiliary - reservoir pressure to the
brake-cylinder. o -
16. In a flexible pressure brake system,

the combination with a triple valve provided

with service-valve mechanism having a mov-
able abutment exposed on one side to train-

pipe pressure, of an auxiliary movable abut-

ment exposed on its opposite sides to train-
pipe and auxiliary-reservoir pressures re-
spectively, and a valve actuated by said aux-
iliary abutment for venting to the brake-
cylinder the said train-pipe pressure pressing
against the first-named movable abutirent.

17. In a device for actuating filuid-pressure

brakes adapted to admit auxihiary-reservoir

pressure to.the brake-cylinder in service ap-
plications of the brakes, valve mechanism
acting independently of the means or device
for admitting reservoir-pressure and arranged
to vent train-pipe pressure to the brake-cyl-
inder, said valve mechanism being opened
bv a preponderance of reservoir-pressure and
closed by a preponderance of train-line pres-
sure. -

18. In a device for actuating fluid-pressure
brakes adapted to adirit auxiliary-reservoir

60

70

3

30

pressure to the brake-cyhnder in service ap-

plications of the brakes, a valve of the puppet

type for venting train-pipe pressure to the

brake-cylinder in the service applications of
the brakes and acting independently of the
device for admiftting auxiliary - réservoir
pressure to the brake-cylinder, and a mov-
able abutment operating independently of
sald device and exposed on one side to auxil-
1ary-reservolr pressure and on the other side
to train-pipe pressure. ' -

WILLIAM P. A. MACFARLANLE.

Witnesses:
| S. K. HisBBEN,
Louis B. Erwin.
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