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To all whom it may concermn:

Beit known that I, JAMES J. FINNEY, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Automatic Fluid - Pressure
Brakes, of which the following is a full, clear,
and exact specification.

My invention relates to triple valves and to
the quick-acting valve mechanism usually
employed in connection with or adjacent to
the triple valve for causing free or abnormal
exhaustion of train-pipe pressure, whereby
the passage between the brake-cylinder and
the auxiliary reservoir is opened to its maxi-
mum capacity and the brakes instantly ap-
plied with full force for making what is known
as an ““‘emergency ” stop; and my presentim-
provements have more specific reference to
that species of this class of devices in which
the pressure exhausted is led from the train-
pipedirectly into the brake-cylinder, and thus
utilized in applying the brakes instead of be-
ing discharged into the atmosphere.

My invention has for its primary object to
providean improved and simple form of train-
pipe discharge-valve mechanism whereby a
sudden excessive reduction of pressure in the
train-pipe will throw open the train-pipe valve
or emergency exhaust-valve and admit the
pressure from the train-pipe directly into the
brake-cylinder, but prevent a reverse move-
ment of the pressure, or, in other words, pre-
vent back pressure from the brake-cylinder
from acting against and tending to unseat
such emergency exhaust or train-pipe dis-
charge valve.

A further object of my invention is to pro-
vide improved and simple means by which to
expose the local train-pipe discharge-valve to
train-pipe pressure on one side and continu-
ally to auxiliary pressure on the other side,
whereby it will be opened by the auxiliary
pressure when abnormal reduction takes
place in the train-pipe for emergency appli-
cation without permitting the pressure from
the auxiliary or from the brake-cylinder to
escape past the train-pipe discharge-valve.

With these ends in view my invention con-
sists in certain features of novelty in the con-
struction, combination, and arrangement .of

parts by which the said objects and certain
other objects hereinafter appearing are at-
tained, all as fully described with reference
to the accompanying drawings and more par-
ticularly pointed out in the claims.

In the said drawings, Figure 1 is a vertical
longitudinal section of atriple-valve mechan-
ism equipped with my improvements. Fig.
2 is-a detail view lookinginto the triple-valve
casing from the left on the line 2 2, Fig. 1;
and Fig. 3 is a detail section taken on the line
3 3, Fig. 1.

In carrying out my invention I expose or
subject the emergency exhaust-valve or local
train-pipe diseharge-valve to train-pipe pres-
sure on one side and to auxiliary-reservoir
pressure on the other side, so that under nor-
mal conditions this valve will be held to its
seat by the preponderance of pressure in the
train-pipe. The seat for this valve is formed
in a diaphragm or web interposed at a point
between the brake-cylinder passage and the
train - pipe, and the said valve is located
against this diaphragm or web on the side
next the train-pipe, while on the opposite side
I form what might also be termed a ““valve-
seat,” and against this I place a check-valve
to prevent back pressure from the brake-cyl-
inder from acting directly against the first
said valve or the valve which I have herein
termed the ““emergency exhaust” or *“train-
pipe discharge” valve. The pressure on one
side of this train-pipe discharge-valve is di-
rect train - pipe pressure, while that on the
other side isindirect or stored train-pipe pres-
sure accumulated in the auxiliary reservoir
and which continually exerts a tendency to-
ward the train-pipe discharge-valve for fore-
ing the latter from its seat as soon as the
train-pipe pressure has been abnormally re-
duced; but this auxiliary-reservoir pressure
is prevented from escaping past the said dis-
charge-valve byavalve which seats when the
discharge-valve opens.

Referring now more particularly to the
drawings, 1 represents the train-pipe, from
which leads a passage 2 to the main abutment-
chamber 3, as usual, and 4 represents the
brake-cylinder passage, which enters the cas-
ing 5, and, besides having an upwardly-ex-
tending connection 6 with the triple valve,con-
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nects with a downwardly-extending passage
or chamber §, which constitutesavalve-cham-
ber, and formed in the casing 5 and depend-
ing in the chamber 8 is a neek 9, constituting
a pressure-accumulating chamber 10. The
loweropen end of this neck 9is counterbored,
as shown at 11, and fitted therein is the up-
per end or neck 12 of a funnel-shaped piece
whose conical portion 13 constitutes the dia-

phragm or web located between the brake-

cylinder passage and train-pipe and forming
the double valve-seat hereinbefore referred
to. Around the loweredge of the conical por-
tion 13 is formed a downwardly - extending
flange 14, which is fitted snugly in a suitable
recess in the bottom of the casing 5, the lower
edge of the conical portion 13 being abutted
against a complementary shoulder 15, consti-
tuting the top of such recess. Secured to the
bottom of the casing §is a flanged removable
cap 16, which abuts firmly against the lower
edge of the flange 14 and holds the same
snugly in its socket against the shoulder 15, a
gasketorpacking17beinginterposed between
the cap 16 and flange 14 to prevent leakage.

The interior of the straight or neck portion
12 of the funnel portion constitutes a guide
for a piston orabutment 18, formed on a con-
ieal valve 19, which fits against the under
side of the web 13 and when against its seat,
as shown in the drawings, eloses a number of
exhaust-passages 20, formned through the web
13, and seated against the opposite or upper
side of this web 13, so as to cover the said
passages 20, is a check-valve 21, whieh is of
annular form surrounding the neck 12 and is
guided in its rising-and-falling movements by
such neck.” When the valve 19 is unseated
or lowered, the pressure or air (entering from
the train-pipe through a port 22, formed in
the flange 14, into chamber 23, constituted
below the valve 19 by the flange 14 and a de-

" pression in the cap 16) will rise through the

passages 20 and, after lifting or unseating the
check-valve 21, will pass upwardly into the
valve-chamber § and thence into the brake-
cylinder via the passage 4. This abnormal
reduction in the train-pipe of course shifts
the triple valve to its extreme or emergency
position and throws open the maximum ex-
tent of the passage 6 to the full head of pres-
sure in the auxiliary reservoir. This unseat-
ing of the valve 19 for effecting this abnor-
mal reduction in the train-pipe is occasioned
by the pressure of the air accumulated in the
chamber 10, which exerts a continual down-
ward pressure against the piston or abut-
ment 18. The pressure is admitted to the
chamber 10 directly from the slide-valve
chamber through a port 25, preferably formed
directly through the bushing 26, which is sur-
rounded by a channel 27, formed in the cast-
ing in the usual manner and communicating
with the chamber 10, so that the upper side
of the valve 19 is continually exposed to
auxiliary-reservoir pressure, while the lower
side is exposed to direct train-pipe pressure
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through the port 22. When a sudden excess-
ive reduction talkes place in the train-pipe,
however, the air stored in the chamber 10, in

its atlempt to escape into the chamber 23 to-

supply the reduction taking place in such
chamber, will force the valve 19 open, as be-
fore deseribed. Inasmuch as the piston 18
must work more or less freely, there is like-
lihood of the air escaping from the auxiliary
and brake cylinder past the valve 19 and into
the train-pipe, which would be objectionable
should it be desired to keep the brakes ap-
plied any considerable length of time on oc-
casions, for instance, when one or more cars
are side-tracked and detached fronmt the en-
gine, and in order to guard against this re-
sult I provide the upper end of the abutment
or piston 18 with a downwardly-seating valve
28, having screw-threaded or other suitable
connection therewith, and the upper end of
the neck 12 is chambered out to form a valve-
seat 29, Thus when the piston 18 descends
under the pressure in chamber 10 the valve
18 will hermetically close the lower end of
such chamber and prevent the brakes from

leaking off, while the valve 21 prevents direct

leakage from the brake-cylinder.

The lower side of the valve 19 may be pro-
vided with a depending stem 33 for the pur-
pose of holding in place a coil-spring 34,
sleeved thereon and serving to return the
valve 19 to its seat in the event of the differ-
ential areas being insufficient to effect this
result. The spring 34 rests upon a remov-
able plug 35, serewed into the bottom of the
chamber 23. By removing the plug-335 any
waters of condensation accumulated in the
chamber 23 or neighboring cavities of the
mechanism may be drained off, and by re-
moving the cap 16 the funnel-shaped dia-
phragm, as well asthe valvesassembled there-
with, may be entirely removed."

‘With the main abutment of the triple valve
constructed in the usual way pressure from

the auxiliary reservoir is liable to leak past -

such abutment and flow back into the train-
pipe even when the abutment is at the ex-
tremity of its outward movement. Asasafe-
guard against this and in order to cut off ab-
solutely all possibility of escape from the
brake-cylinderortheauxiliary reservoir when
the parts are in the position of emergency
application I constitute the outer end of the
main abutment 30 a valve and which when
the abutment is at the extremity of its out-
ward movement seats against a valve-seat 31,
which may, if desired, be formed on the re-
movable cap 32 of the triple-valve casing,
such valve-seat 31 being in the form of an
annular flange of less diameter than the bush-
ing 26 and, if desired, a gasket 31* being in-
terposed between the cap 32 and bushing 20,
so as to make a tight joint and serve as a soft
seat for the end of the abutment 30. The
main abutment 30 is also provided at its in-
ner side with a tubular or eylindrical exten-
sion whose upper side (or which at any other

70

75

8o

85

Q0

100

105

110

120

125

130'



IO

5

20

25

30

35

40

45

50

55

6o

65

622,135 N

convenient point) may be provided with a slot
37, into which engages a guide-pin 38, enter-
ing through the casing 5, thus holding one
end of the slot 37 normally in communication
with the port 25 in the bushing 26, so as to
keep the auxiliary reservoir continually in
communication with the channel 27, the feed-
passage for supplying the auxiliary reservoir
from the train-pipe being shown at 39 and
formed through the bushing 26 over the top of
themainabutmentand havingitsinnerendin
communication with the port 25, This pas-
sage 39 is of such extent that when the main
abutment 30shiftstotheright communication
between the train-pipe and the auxiliary res-
ervoir will be closed, as will be understood.
The lower side of this extension 36 is pro-
vided with an aperture 40, so as to expose the
bottom side of the bushing 26, through which
are formed ports 41 42, communicating with
the brake-passage 6 and atmosphere-exhaust
43,respectively, and placed in this aperture 40
isthe main slide-valve 44, which rests upon the
bushing 26 and has its lower face ground in
a form eomplementary to the econtour of the
bushing. Theslide-valve 44 is provided with
the usual passage 45, which serves to place
the brake-cylinder in communication with
the exhaust-port 43 when the valve is shifted
to the left under the increase of train-pipe
pressure in the act of releasing the brakes.
It is also provided with the vertical service-
application port or passage 46, which when
the valve is properly shifted to the right co-
incides with the brake-passage6. The slide-
valve is given these movements by the en-
gagement therewith of the shoulder consti-
tuted by the left end wall of the aperture 40,
and this aperture is of greater length than
the slide-valve, so as to permit of a certain
amount of lost motion, or, in other words,
permit the main abutment and its extension
36 to move a certain extent without altering
the position of the slide-valve, thus provid-
ing for the unseating of the graduating-valve
47 when the main abutment moves to the
right under the reduction of train-pipe pres-
sure in the act of applying the brakes and
for the seating of the valve 47 when abut-
ment 30 moves to the left. - The seat for the
graduating-valve 47 is formed at the upper
end of the passage 46, so that when in posi-
tion against its seat, as shown in Fig. 1, the
passage 46 will be closed. The graduating-
valve 47 rests freely within and is guided by
a slot or channel 48, formed in the top of the
slide-valve, and its end is coupled to the main
abutment or to some other part moving in
unison therewith by means of a universal or
flexible joint, which I will now deseribe and
which allows the graduating-valve to adapt
itself to any irregularity in the movement of
the slide-valve with relation to the main abut-
ment. This joint preferably consists in pro-
viding the valve-stem 47 with a head 49,
which is located within a socket 50, the end
of the socket being apertured for the passage

of the stem of the valve 47 and permitting of
free movement of such stem without allow-
ing the head to pull out. This socket 50 is
preferably screwed into the main abutment,

-and into the socket is screwed a plug 51,

which abuts against the inner side of the
head 49 and holds it in place, the plug 51 be-
ing adjustable, so as to regulate the freedom
of movement of the valve-stem. Whenasud-
den excessive reduction of pressure takes
place in the train-pipe, throwing the abut-

-ment 30 to the extremity of its movement on

the right, the slide-valve is carried entirely
beyond the brake-cylinder passage 6, and the
entire area of such passage 6 is exposed to
thepressurein theauxiliary reservoir through
a passage 52, formed in the bottom of the
eylindrical extension 36 and in line with the
passage 6.

By this construetion of triple-valve mech-
anism it will be seen that T am enabled to shift
the slide-valve back and forth with the main
abutment without depending upon frail con-
nections between the graduating-valve and
such abutment, and, furthermore, the manu-
facture of the device is greatly facilitated and
cheapened by reason of the simplicity of the
mechanism and the ease with which the parts
may be removed and repaired.

~ Having thus desecribed my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—

1. A valve mechanism for fluid-pressure
brakes having in combination a train-pipe,
an auxiliary reservoir, a brake-cylinder, a
passage between the brake-cylinder and train-
pipe, a train-pipe discharge-valve closing said

| passage, a passage between the auxiliary res-

ervoir and train-pipe, a piston located in said
second passage and having operative relation
to said valve at one end and a second valve
located at the other end of and being connect-
ed to said piston and adapted to close said
second passage under the influence of the aux-
iliary-reservoir pressure whereby backflow
from the auxiliary reservoir to the train-pipe
will be prevented when said train-pipe dis-
charge-valve is unseated, substantially as set
forth.

2. A valve mechanism for fluid-pressure
brakes having in combination a train-pipe,
an auxiliary reservoir, a passage connecting
said auxiliary reservoir with the train-pipe,
a piston arranged in said passage and having
a valve at each end projecting circumferen-
tially therefrom and said valves seating to-
ward each other and in opposite directions,
and a local discharge or exhaustleading from
the train-pipe and being closed by one of said
valves, substantially as set forth.

3. A valve mechanism for fluid-pressure
brakes having in combination a train-pipe,
the casing 5 having the chamber 8, the de-
pending neck 9 in said chamber having com-
munication with auxiliary-reservoir pressure,
the funnel-shaped diaphragm having neck 12

removably seated in the lower end of neck 9
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and being provided with valve-seat 2%.and ap-
ertures 20, the piston 18 having valve 19 elos-
ing said apertures 20,the valve 28 connected
to the piston and adapted’ to rest upon seat

120, and the valve 21 subjected to brake-cyl-

inder pressure and closing said: apertures 20,
substantially as set forth.

4. A valve mechanism for fluid-pressure
brakes having in combination a triple-valve
casing, amainabutmenttherein havinganap-
ertured .extension, a slide-valve having:a port
through its upper portion and resting freely
in the aperture ot and projecting through
said extension and a graduating-valve having
operative conneetion with:said abutment and

‘ seating ‘against but detached from said slide-

valve, substantially as:set: forth.

5.° A valve mechanism for fluid-pressure
brakes having in combination a triple-valve
casing, & main abutment therein having a cy-
lindrieal extension provided with a bottom ap-
erture and aslot, a pin engaging in said slot
for preventing the rotation of said abutment,
a slide-valve resting in said apertare, a pres-
sure-storing chamber having.communication
with the auxiliary reservoir through said slot
and an emergency exhaust-valve exposed to
the pressure of said chamber on one side and
to train-pipe pressure on the other side, sub-
stantially as set forth.

6. A valve: mechanism :for: fluid-pressure
brakes having in ‘combination a triple-valve

easing,the main abutment therein having an
extension provided with an aperture, a slide-
valve projecting through and being of less di-
ameter:than: said aperture and the: graduat-
ing-valve having operative connection with
said abutment-and resting upon said slide-
valve, substantially as set forth.

7. A valve mechanism for fluid-pressure
brakes having in combination a triple-valve
casing provided with the brake-passage:G; a
main abutment in said casing having a cy-
lindrical extension provided with the aper-
ture 40 and passage 52 adapted to communi-
cate with the brake-passage 6, and a slide-
valve resting freely in said aperture and be-
ing actuated: by said: eylindrical: exteunsion,
substantially as set forth.

8. A valve mechanism: for fluid-pressure
brakes having in combination a triplesvalve
casing, amainabutment therein, aslide-valve
having operative relation to said abutment,
a graduating - valve disconnected with said
slide-valve and being provided with a head
49, a soeket inclosing: said: head 49 and hav-
ing attachment to said abutment and an ad-
justable plug secured in said socket for confin-
ing the movement of said head, substantially
as set forth. ‘

JAMES J. FINNEY,

Witnesses:

EpNA B. JOHNSON,
. A, JIOPKINS.
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