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This invention relates to fluid pressure brakes,
and more particularly to the type adapted to oper-
ate: upen: a-reduction in'brake: pipe pressure-to
eftect an application of the brakes and upon an
increase in brake pipe pressure to effect a release
of the brakes:

There is a.continuing tendency to increase the
number of cars:in a train and consequently in-
crease the lehgth of the train brake pipe through

which the-train brakes are: controlled by varia=:

tions in fluid pressure.
The brakes on-a train are applied serially from
the front 'of thg train toward the rear. "Due to

the lost: motion or slack betweern: the cars in the:

train; the application of -brakes on: the front per-
tion of the train:ahead of applying the brakes
on the rear pertion-of the train,iends to cause the
carsin’ the rear portionref . the train to run. in-on
to those-at: the front of the train and: cause exces-
sive and damaging shocks.

One object of my mventlon is topx ov1de an im-
proved-fluid- pressure brake egiipment for re-
tarding - the: application: of “the brakes' on  the

front’end of a-train, so' that the brakeswill:be ap~

plied on: the cars at the front end of the frain
more hearly in synchronism’ with the application

so asto-obviate the above undesirable condition.

* Thelength of time during which the application:

of ‘brakes is retarded or delayed at the front of

the train should depend.upon the time required to:

obtain-an apphcatmn of the brakes on the rear
of the.train:

The time reqmred to propagate a. sudden or
émeérgency: reduction
through a train is less than is required to' obtain
a gradual or service reduction:in brake pipe-pres-
sure at the reai end. of:the train and it-follows;,
that in effecting an application of the brakes on
the train; the time that the brake application is
delayed or retarded at the:front ofithe train may
perless when an-emergency application of - the
brakes is effected than when a service-application
of the brakes is effected.

Another object of my invention:is to provide an
improved: fiuid: pressure brake equipment for re-
tarding the application of the brakes on the front
end of a train for a shorter period.cof time in ef=~

fecting an emergency application of the brakes:

than in effecting ‘a service- application of- the
brakes, so-as to obtain, as quickly-as possible; ef-

fective brakes on the rentire train in- effecting

eithier: a: service or .an: emergency apphcatmn of
the brakes:.
AR Thore: specific. objectiof my mventlon is” to

in-: brake:: pipe: -pressure:

{CL 303—47)

provide an. improved: fluid pressure brake equip-
ment operative .on cars: at the front end of the
train, when an: application of the brakes is ef=
fected, to firstcause a quick inshat of fluid: to
the brake cylinder for moving the brake cylinder
piston out past the usual leakage grooves, then
retard the flow of fluid to the brake cylinder for
a time dependent upon whether a service:or an
einergency application of the brakes is being ef-
tected, and finally, when-the brake cylinder pres-
sure-is built.up to a predetermined degree, in-
crease the rate at which ﬁuld is supphed to the
brake cylinder.

Other oljects and: advantages will appear in

the'following more detailed descrlptlon of my
invention.

In the accompanymg drawmg, the smgle figure
is:a diagrammatic view of a fluid pressure brake
equipment embodying my - invention.

As shown in the dfawing, the equipment-com-
prises a. triple valve device 1, an emergency valve
device 2; a selector valve device 3, and a selector
pilot-valve'device 4; said devices being preferably

anauxiliary reservoir 6 and a brake cylinder-7:
The triple-valve-device. .1 comprises a casing

mounted on a pipe bracket 5.t which is connected:
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between which and the pipe bracket 5 is disposed -

a-filler plate 8, having.a chamber 9 containing a
plunger-10-subject to the pressure-of a spring 11.
The filler'plate 8 forms ciie wall of & ¢chamber 12,
whichris connected to the brake pipe 23 and con-
tains a piston 13. The piston 13 has at the op-
. posite side a valve chamber 14 connected, through
passage and pipe 26, to the auxiliary reservoir. 6
and containing a main" slide valve 15-and an
auxiliary slide valve 16, adapted to be operated
by a stem 17 carried by said piston. Disposed
in the:outer end of valve chamber 14 is-the usual
retarded- release mechanism comprising a mov~
able abutment 18, normally pressed into engage=-
ment with & shoulder 20 in the casing by means
of a:spring 21. The cuter end of the piston stem
17 freely extends through a suitable aperture in
the abutment 18, and-is reduced: in section to
form @ shoulder: 19, adapted -to engage the abut-
ment.. Thé main slide valve 15 is provided with
a ' rearwardly extending  finger or projection 22,
adapted to erigage the:abutment 18 at substan~
tially the same time-as shoulder 19 on the piston
stem 17 engages said abutment.

“The' etitergency ~ valve. device 2 comprises a
piston 24, Having at one side a chamber 25 con~
ficted: tothe brake pipe 23,.and at the other side
a’.valve chamber 27, connected by -a-passage 28
to a quick action reservoir or chamber 29.. A
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main slide valve 30 and an auxiliary slide valve
31 are contained in chamber 27 and adapted to be
operated by a stem 32 carried by the piston 24.
The main slide valve 30 is pressed into engage-
ment with its seat by means of a spring 33 acting
through the medium of a movable plunger 34
carrying a roller 35 engaging the wing 36 of said
slide valve.

Disposed in the lower end of valve chamber 27
is a movable abutment 37, which is normally
pressed into engagement with a shoulder 38 in the
casing by means of a spring 39. The abutment
37 is provided with an aperture through which
the outer end of the piston stem 32 freely ex-
tends, said aperture being smaller, however, than
a collar 40 provided on the piston stem, so that
inward movement of the piston 24 and slide valves
30 and 31 from the position shown in the draw-
ing is opposed by the pressure of the spring 39.

The selector valve device 3 comprises two spaced
diaphragms 41 and 42 operatively connected to-
gether by means of a stem 43. A .chamber 44 is
formed intermediate said diaphragms and con-
tains a slide.valve 45 operatively disposed be~-
tween two operating lugs 46 and 47 on the stem
43, said chamber being at all times open to the
atmosphere through an atmospheric passage 48.
The slide valve 45 is pressed into engagement with
its seat by means of a rocking pin 49, one end
of which extends through an opening in the stem
43 into engagement with a suiftable recess in the
face of slide valve 45, while the other end pro-
jects loosely into a bore 50 in the casing. The
rocking pin 49 is provided with an annular collar
51 between which and the casing is disposed a
compression spring 52. A chamber 53 is formed
at the outer side of the diaphragm 41, while a
chamber 54 is formed at the outer side of the
diaphragm 42.

The selector pilot valve device 4 comprises a
flexible diaphragm 55, having at one side a cham-
ber 56 in constant communication with the brake
pipe 23, and having at the other-side a valve
chamber 57 in constant communication with the

- auxiliary reservoir 6 and containing a slide valve

58 operatively disposed between two operating

“lugs 59 and 60 on a stem 61 carried by the

diaphragm 55. Disposed in the outer end of valve
chamber 57 is a movable abutment 62 adapted to
be engaged by the end of the piston stem 61, said
abutment being subject to the pressure of a con-
trol spring 63.

Associated with the selector valve device 3 is a
delay valve device 64 comprising a flexible
diaphragm 70, having at one side a chamber 65
open to the atmosphere through a passage 66,
and containing a plunger 67 engaging said
diaphragm. A spring 68 is interposed between the
plunger and casing for urging the diaphragm into
engagement with a seat rib 69 formed in the
casing.

Disposed in the pipe bracket 5 is a vent valve
mechanism 71 compr.sing a vent valve 72, con-
tained in a chamber 73 communicating with the
brake pipe 23, and a piston 75 operatively con-
nected to said vent valve by means of a stem 76
for moving said vent valve out of sealing engage-
ment with a seat rib 77. A spring 74 is provided
in chamber 73 for urging said vent valve into
sealing engagement with the seat rib 77. The
piston 75 has at one side a chamber 78 and at
the other side a chamber 79, which is at all
times open to the atmosphere past. the stem 76
to a chamber 80 and from. thence through an
atmospheric passage 81.

1,967,299

In operation, to initially charge the brake
equipment, fluid under pressure is supplied to the
brake pipe 23 in the usual manner and flows from
said brake pipe through passage 82 to the vent
valve chamber 73, to the emergency piston cham-
ber 25 and to a chamber 83, and from chamber
83 through passages 84 to chamber 9 opening into
the triple valve piston chamber 12.

With the triple valve piston 13 in the full re-
lease position shown in the drawing, fluid under
pressure flows from chamber 12 through a feed
passage 85 to valve chamber 14 and from thence
through passage 26 to the auxiliary reservoir 6
and to valve chamber 57 of the pilot valve de-
vice 4.

Fluid under pressure also flows from the brake
pipe passage 82 through a passage 86 to the lower
side of & check valve 87, which is moved from its
seat to permit fluid under pressure to flow to
chamber 88 and from thence through passage 89
to an emergency reservoir 90.

The emergency reservoir passage 89 leads to the
seat of the triple valve slide valve 15 and with said
slide valve in the full release position shown in
the drawing, a port 91 in said slide valve connects
passage 89 to valve chamber 14 to permit the
pressures. in the auxiliary reservoir 6 and emer-
gency reservoir 90 to equalize. Port 91 also reg-
isters with a passage 92 connecting to an inshot
reservoir 93, so that said inshot reservoir is
charged with fluid under pressure upon charging
the auxiliary reservoir and emergency reservoir.

With the triple valve device in release position,
the brake cylinder 7 is vented to the atmosphere
through pipe and passage 94, past a check valve ?
95, through a passage 96, past a check valve 97,
through passage 98, a cavity 99 in the triple valve
slide valve 15 and an atmospheric passage 100.

With the emergency valve device 2 in the nor-

mal or release position, as shown in the drawing, %3

fiuid supplied from the brake pipe through pas-
sage 82 to the piston chamber 25 flows through
passage 101, past a check valve 102, and through
passage 103 to the emergency valve chamber 27,

and from thence through passage 28 to the quick ;¢

action reservoir 29, thereby charging said reser-
voir to brake pipe pressure.

According to my invention, the selector valve
devices 3 in the train are set to their operating

positions, according to their location in the train, -

by utilizing the condition that the triple valve de-
vices on -cars at the head end of the train move to
one position in releasing the brakes, after an ap-
plication has been made, due to the more rapid

increase in brake pipe pressure at the head end of i

the train, and to another position on cars at the
rear of the train where the rate of increase in
brake pipe pressure is relatively slow.

Before the train starts out on a run, it is the

practice, after the brake system has been duly -

charged with fluid under pressure, to first effect
an application of the brakes and then a release
of the brakes, in order to ensure that the brakes
are in proper working condition, so that with my
improved apparatus applied to the train, the se-
lector valve devices will be set to their desired op-
erating positions, according to their position in
the train, when the above usual procedure is
followed in starting out on a run.

The brake equipment being initially charged, -

a gradual reduction in brake pipe pressure is

‘effected in the usual manner to cause a service

application of the brakes, and consequently fAuid
is vented from the triple valve piston chamber 12.
“The triple valve piston 13 is thereupon operated
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by-the higherauxiiiaty resérvoit pressure in valve
chambet 14 to:move the slide valves15 and 16'to
application position.  In thus moving to:applica-
tion-position; the piston initially moves ths auxil-
iary:slide valve 16 relative to'the main' glide valve
15,750 'as .to open port 105 to. valve chamber :14.
Furthér ‘movement ‘of the piston 13 then 'shifts
the main slide valve 15 to ‘application position in

Which port 105 registers with passage 98, and in

which'a cavity 106 connects the inshot réservoir
passage 92:to & passage 107, Movement of the
triple valve .parts ceases i application ‘position,
due to the piston 13 engaging a gasket 104.

-iAssuming-the selector valve device 3 to initially
be “in ‘the. position - shown in the “drawing, fluid
under - pressure is permitted - to flow from inshot
reservoir 93 through passage 92, cavity 106 in the
triple valve slide valve 15, passage 107; past check
valve: 108, through passage 109, cavity 110 in the
s€lector slide valve 45, and passage 94 to the brake
eylinder 7. -At thie same time, fluid under:pres-
sure is'supplied from the triple valve chamber 14
and:connected auxiliary reservoir 6 to the brake
cylinder .7 through the service port 105 'in the
triple valve slide valve 15, passage 98, choke plug
111,"and: passage and pipe 94, thereby applying
the brakes. :

=Diaphragm chamber 56. of the pilot valve: de-
vice 4 being connected to the brake pipe through
passage 122, chamber 83 and passage 82, the di-
aphragm 55 ‘is” deflected ocutwardly by auxiliary
reservoir-pressure”in valve chamber 57, upon a
recduction in brake pipe préssure. 'This deflection
is limited by engagement of the diaphragm stem
with the: casing and is adapted to move the slide
valve 58 toward the right hand.. Then when the
auxiliary reservoir pressure -in valve chamber 57
is"reduced by flow to the brake cylinder to sub-
stantially:brake pipe pressure in chamber 56, the
stress in. the :diaphragm 55 retuins said ‘dia-
phragm and:the stem 61 ‘to- the normal position,
this return 'movement being relative to the slide
valve. 58 ‘and: ceasing ‘when luz 59 engages the
end- of 'saidislidevalve.

‘Further description of ‘how the brakes are ap-
p11ed with:'my improved equipment will be de-
ferred, since it is° desired to first describe how the
selector Valve "devices ‘are ‘set -in- releasing the
btakes following an application of the brakes.

- The triple valve device being in application
posmon as abhove described, the brake pipe pres-
sure is'increased in ‘the usual manner to effect a
telease of the ‘brakes.:

In effecting ‘a: release of the brakes, particu-
larly“on a long ‘train, it is customary to ihitially
supply ‘fluid at the high pressure carried in the
Usual'main-reservoir (not shown) directly :to the
brake pipe,and then after acertain lapse'of time
the supply of Aluid to the brake pipe is at a lower
pressure’as governed by the usual feed valve de-
vice (ot shown). .“As a result, the brake pipe
préssure-on-cars ‘near the front of the train is
initially ‘increased rapidly ‘and to a high-degree
relative ‘to the- increase in ‘brake:pipe pressure
o' éars toward the rear of the train.

The: rapid increase :in brake pibe pressure on
ears’in the ‘front portion of the train causes the
triple valve piston 13 to'be:shifted to the re-
tarded release: position, compressing spring 21,
‘the retarded release position being defined by en=
gagément of the piston 13 with the casing,

In retarded release position, the feed-groove 85
1s closed ‘but ‘Auid 1S siipphed from the normally

Lo

thamber 14 8nhd auxniary reservoir-6-by wayof

passage 89, redvity 117 ‘in the tiiple valve slide

valve 15,:choke 118, and passagze 91 in said slide:

valve. When the pressure in the emergency. res-
ervoir:passage 89 becomes reduced to below brake
pipe presstre, fluid then fows from the ‘brake
pipe 23 to said:passage by way of check valve- 87
in" the “mariner hereinbefore “described;  From
valve ¢hamber 14, fluid flows through port 141 in
slide valve 15:to passage 92 communicating with
the ‘inshot reservoir 93, 'so that ‘said reservoir. is
charged with fluid under.pressure as the auxiliary
reservoir 6 is charged.

‘In:retarded release position of the slide valve
15, the atmospheric passage 100 is lapped by said
slide valve, and ‘fluid under pressure is vented
from the’brake cylinder 7 to the atmosphere at
a’'restricted rate by way of ‘pipe and passage 64,
past the check valve 95, throtuigh passage 96, past
check valve 97, through passage 98, ‘cavity 99 in
the triple valve slide valye ‘15, through passage
119, retarded release choke plug 120, and passage
100.

Fluid supplied from the brake cyhnder to cava
ity 99 in the triple valve slide valve 15, in effect-
ing ‘a release of the brakes, also flows from said
cavity -through passage 119 to the seat of the
pilot vaive-slide valve 58.

In effecting a release of the brakes,; the rapid
idcrease in brake pipe pressure in chamber. 58
of the pilot valve device on cars-at the head end
of the train, deflects the diaphragm 55 inwardly
from ‘its normal position -against the opposing
auxiliary reservoir pressure in valve chamber 57
and the added opposing pressure of ‘spririg 63,
said deflection being limited by engagement of
the:enlarged portion:. 123 of the stem 61 with the
casing.: The slide valve .58 is thereby rmoved by
the operating: lug 59 from the position to which
it -was moved in effectirig-an application: of the
brakes to the position shown in the drawing.

With the slide valve 58 in the position-shown
in the drawing, diaphragm chamber 53 of: the
selector valve device is vented to the atmosphere
through passage 124, cavity 125 in said. slide valve
and-an atmdspheric passage 126." Passage 119,
to.which-fluid is supplied from the brake cylinder
through cavity 99 in the triple valve slide valve

.15,7is connected by way of ports 127 and 128 in

the slide valve 58 to a passage 129-leading to-dia-
phragm chamber 54 of the selector valve device,
so.that fluid is supplied from the brake cylinder
to said chamber. ‘

Since  diaphragm chamber 53 of the selector
valve -device ‘is vented to the atmosphere, the
pressure  of - fluid ‘from -the brake cylinder in
chamber 54 deflects diaphragms 42 and 41 up-
wardly until the upper ‘end of the stem 43 en-
gages the casing. - The consequent upward move=
ment of the diaphragm connecting stem 43 is
adapted to shift the slide valve.45 upwardly to
the position shown in the:drawing, unless said
slide valve is already in the upper position as it
may be at the time the release of the brakes is
effected.

‘The pressure of fluid in diaphragm chamber: 54
reduces as the brake cylinder pressure is re-
duced, and when reduced to a predetermined
degree, the stress of the diaphragms. 41 and 42
returns said diaphragms and the stem 43to their

normal or neutral position. The movement of the «u

diaphragms 41 and 42 of their normal position is,
however, relative to slide valve 45, due to the lost
motion between the stem 43 and the slide valve,
s0-that ‘the slide valve remains in the position

shown in-the drawing. - In the normal position:
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of the diaphragms and steém, thé lug 46 on said
stem just engages the upper end of the slide
valve.

When the pressure in the triple valve chamber
14 substantially equalizes with the brake pipe
pressure in piston chamber 12, the retarded re-
lease spring 21 shifts the triple valve parts to
full release position as shown in the drawing, in
which position the brake equipment is- fully
charged to brake pipe pressure in the same man-
ner as in initially charging the equipment.

In the pilot valve device, when the suxiliary
reservoir pressure in valve chamber 57 is in-
creased to within a predetermined degree of the
brake pipe pressure acting in chamber 56, spring
63 returns the diaphragm 55 and stem 61 to their
normal position, in which position the operating
lug 60 on the stem 61 just engages the left hand
end of the slide valve 58, said slide valve thus re-
maining in its left hand position, as shown in the
drawing.

In the rear portion of the train, the relatively
slow rate of increase in brake pipe pressure shifts
the triple valve parts only to full release po-
sition as shown in the drawing, in which the feed
groove 85 around the piston 13 is uncovered to
permit flow of fiuid from the brake pipe to the
valve chamber 14, and fluid is vented from the
brake cylinder by way of cavity 99 in the triple
valve slide valve 15. From cavity 99 fluid from
the brake cylinder is also supplied to passage
119 leading to the seat of the pilot valve slide
valve 59.

In the rear portion of the train, the rate of in-
crease in brake pipe pressure in diaphragm cham-~
ber 56 of the pilot valve device is insufficient to
deflect the diaphragm 55 against the opposing
increasing auxiliary reservoir pressure in valve
chamber 57 and the added pressure of spring 63,
and as a result, the slide valve 58 remains in its
right position, to which position it was moved
by lug 60 in effecting an application of the brakes.

With the pilot valve slide valve 58 in the right
hand position, to which it was moved as just de-
scribed, diaphragm chamber 54 of the selector
valve device is vented to the atmosphere through
passage 129, cavity 125 in the pilot valve slide
valve 58, and atmospheric passage 126, while fluid
from the brake cylinder is supplied from passage
119 to diaphragm chamber 53 by way of port 127
in the pilot valve slide valve 58, and passage 124,
The selector valve diaphragms 41 and 42 and
stem 43 are thereby moved downwardly by the
pressure of fluid in chamber 53, and if the slide
valve is not already in its lower position; such
downward movement of the stem 43 causes lug 46
to shift the slide valve 45 to the lower position in
which the cavity 110 connects passages 94 and
98. Then upon a substantially complete release
of fluid from the brake cylinder and diaphragm
chamber 53, the diaphragms 41 and 42 and stem
43 return to their neutral position shown in the
drawing, in which position lug 47 just engages
the end of the slide valve.

In the manner above described, the selectm
valve devices on the train are conditioned for
controlling an application of the brakes cn the
train after leaving the terminal, the selector
valve slide valves 45 being in the position shown
in the drawing on cars at the front portion of
the train and being in the lower position, in
which cavity 110 connects passages 94 and 98,
on cars at the rear portion of the train. -

Now, if it is desired to effect a service appli-
cation of the brakes, a gradual reduction in brake

1,987,299

pipe presstire is effected, and. éonséquently a 6ot~
responding reduction occurs in the triple valve
piston chamber 12, emergency valve piston cham-
ber 25, and pilot valve diaphragm chamber 56.

The triple valve piston 13 is thereupon oper-
ated by the higher auxiliary reservoir pressure in
valve chamber 14 to move the slide valves 15 and
16 to application position in which the inshot
reservoir 93 is connected through passage 92,
cavity 106 in the triple valve slide valve 15, pas-
sage 107, past the check valve 108, and through
passage 109 to the seat of the selector valve slide
valve 45. Also in application position of the
triple valve device, fluid under pressure is sup~
plied from the auxiliary reservoir through the
service port 105 in the triple valve slide valve 15
to passage 98 leading to the seat of the selector
slide valve 45.

In the front portion of the train, where the
selector slide valve 45 is positioned as shown in
the drawing, fluid from the inshot reservoir rap-
idly flows from passage 109, through cavity 110
in the selector slide valve 45 to passage 94 lead-
ing to the brake cylinder, and since passage 98 is
lapped by the selector slide valve, fluid supplied
through service port 165 in the triple valve slide
valve 15 to passage 98, flows from passage 98
through choke plug 111 to passage 94 and then
to the brake cylinder. Thus, in the front portion
of the train, there is a rapid flow or inshot of
filuid under pressure from the inshot reservoir to
the brake cylinder and at the same time and
continuing after equalization of pressures in the
inshot reservoir and brake cylinder, fiuid is sup-
plied from the auxiliary reserveir to the brake
cylinder at a slower rate as controlled by the
choke plug 111.

Fluid under pressure supplied from the auxil-
iary reservoir 6 to the passage 98 also flows to a

chamber 112 formed within the seat rib 69, which 3

is engaged by the delay valve diaphragm 70.
Fluid under pressure from the brake cylinder pas-
sage 94 flows to chamber - 113 outside of the seat
rib 69, so that when the brake cylinder pressure
and consequently the pressure in chamber 113
has been built up to a predetermined degree, the
opposing pressure of spring 68 is overcome, and
the diaphragm 70 is deflected away frofn the seat
rib 69, thereby connecting passage 98 to the brake

cylinder passage 94, so as to provide a by-pass 3

around choke plug 111 and thus permit fluid to
be supplied from passage 98 to passage 94, and
from thence to the brake cylinder at a more rapid
rate than through the choke plug 111.

In the rear portion of the train where the
selector slide valve 45 iz in its lower position,
the inshot reservoir passage 109 is lapped so that
there is no rapid inshot of fluid to the brake
cylinder as occurs ‘in the front portion of the
train. Passage 98 being connected directly to
the brake cylinder passage 94 through cavity 110
in the selector slide valve, opens a by-pass around
the choke plug 111, through which by-pass fluid
is supplied directly from the auxiliary reservoir

to the brake cylinder at a substantially constant -

rate. The delay valve device operates in the
rear portion of the train in the same manner as
in the front portion of the train, but its opera-
tion is unnecessary, due to the direct and un-

choked communication established between pas- -

sages 94 and 98 through cavity 110 in the selec-
tor slide valve.

It will now be noted that the brakes in the
front portion of the train are applied at three
different rates, there being the initial rapid, but
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limited, supply: of fluid from the inshot reservoir
93,. which. is merely adapted.to -move the piston
(not shown). in the ‘brake cylinder 7 out past the
usual leakage grooves and bring the brake shoes
into engagement with the car wheels.. The ini-
tial inshot: of fiuid to the hrake cylinder is. fol-
lowed by the gradual supply through choke plug
111, said gradual supply being adapted to apply
the brakes at a relatively slow rate for causing
the slack in the train to run in and gather with-
out bharsh shock, after which the delay valve
device 64 operates to increase the rate at which
fluid-is supplied to the brake cylinder for provid-
ing effective braking power to control the. train.
As the brake cylinder pressure is increased after
substantial equalization of fluid fromn the inshot
reservoir:into’ the brake cylinder, a check valve
108 isolates the inshot reservoir and prevents
fluid flowing from the brakecylinder to said
reservoir. :

The full application of brakes in the rear por-
tion of the train is effected at a relatively rapid
rate, since the flow of fluid to the brake cylinder
is not at any time restricted as at the head end
of ‘the train, this. being desirable in: order to ob-
tain: brakes in-the.rear pmtlon of the train as
quickly as pessible to aid in preventing a harsh
gathering of the slack.

When a. gradual reduction in brake pipe pres-
sure is effected, the emergency piston 24 is actu-
ated by the pressure of fluid in valve chamber 27
to move the auxiliary slide valve 31 relative to
the main slide valve 30, so as to bring a vent
port. 114 into registry with a port 115 in the main
skide valve and permit fluid to be vented from
the valve ehamber 27 and connected quick action
chamber 29 teo. the atmosphere hy way of -said
ports-and an atmospheric passage 116.° The rate
of:such venting is adapted to reduce the pressure
in valve chamber 27 at sibstantially the same
rate as the brake pipe pressure is reduced in
chamber- 25, sq that. further outward movement
of the-piston 24 ceases. 'Then, when the pres-
sure in valve chamber 27.is reduced to slightly
below the: hrake pipe pressure in piston chamber
25; the piston 24 and auxiliary slide valve 31 are
returned . to- their normal position as shown in

the drawing, so-that in effecting:a release of the

brakes; the valve chamber 27 and quick action
chamber 29 will be. charged to. brake plpe pres-
sure: as hereinbefore described. . -

. ~Upon. a reduction in brake plpe pressure the
pilot: valve: dlaphra.ffm 55.1s. deflected towards the
right. into engagement with the casing.. In ‘the
front portien of the. train, the ¢onsequent move-
ment; of the diaphragm stem 61 shifts the slide
valve 58 to-its right hand position, but in the

rear portion. of the train, where said slide valve

" ig pesitioned in: its right hand position, the move-
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ment.of stem:is merely. relative to said slide valve.

Then- when the auxiliary reservoir pressure be-

comes reduced to substantially equal brake pipe
pressure in diaphragm chamber 56, the . stress. of

.diaphragm 55 returns same and the stem 61 to

their normal- position, in which.lug 59 just.en-
gages the right hand end of the slide valve 58.
If it is desired.to effect a.release of the brakes

-after o, service application, the brake pipe pres-

sure is ‘increased. in ‘the usual manner. In the
front por_tlon of the train, the consequent Tapid
increase in préssure in the triple valve piston
chamber 12, causes piston 13 to move the ‘triple
valve parts’ to retarded release position in which
fluid under pressure is, supplied from the emer-

gency reservoir 90 to valve chamber 14 and the

5

auxiliary reservoir 6 by way of passage 89, cavity
117, choke 118, and passage 91 in the slide valve
15... From valve chamber 14, fluid flows through
port 141"in-slide valve 15.and passage 92 to the
inshot ‘reservoir 93.. When the pressure in the
emergency reservoir 90.is thus reduced to below
brake pipe pressure, fluid flows. from the brake
pipe to sald reservoir by way of eheck valve 87.
When the pressure in valve chamber 14 is in-
creased to substantially brake pipe pressure, the
retarded release spring.-21 moves the triple valve
parts to full release position, in which further
charging of the auxiliary reservoir is accelerated
by flow from the brake pipe through the feed
groove 85.

Fluid under pressure is released from the brake
eylinder in retarded release position of the triple
valve device by way of passage 94, past check
valve- 95, through . passage 96, past check valve

91, through passage 98, cavity 99 in the triple
valve slide valve 15, through passage. 119, retarded
release choke 120, and from-thence through pas-
sage 100. When the triple valve parts move to
full release position, further venting of fluid from
the brake cylinder occurs from cavity 99 directly
through passage 100 containing the full release
choke plug 121,

In the rear portion of the train; the triple
valve devices are merely moved to full release
position by the relatively slow increase in brake
pipe pressure at the rear of the train, and in said
position, the auxiliary reservoir -6, emergency
reservoir 90 and inshot reservoir 93 are charged
with fluid under pressure, and fluid under pres-
sure is vented from the brake cylinder 7 in-the
same manner as hereinbefore described.

The pilot valve devices 4 in the front and rear
portions of the train are operated by the increase
in brake pipe pressure in diaphragm chamber 56
to supply fluid under- pressure: from the brake
cylinder to either diaphragm chamber 53 or dia-
phragm chamber 54 of the selector valve device
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3, In aceordance with the:location of.the selector -

valve device in the train, in the same.manner as
in releasing the brakes after an apphcatlon dur-
ing:the termina}l test. ~The.selector valve dia-
phragms 41-and_ 42-ave deflected by the fluid
supplied to either chamber 53 or 54, but the de-
flection of said diaphragms is merely relative fo
slide valve: 45, which was properly positioned. in
the train in conditioning the brake equipments in
the train for service operation.

In effecting a. release of the brakes, fluid under
pressure supplied from the brake ‘pipe %o - the
emergency piston chamber 25 flows through pas-
sage 101, past the check valve 102, and through
passage 103.to the emergency valve chamber 27
and. from thence through passage 28 to the quick
action chamber 29, thus charging . said chamber
to brake pipe pressure.

When' a-sudden reduction -in brake pipe pres-
sure is. made to effect an emergency application of
the brakes, the triple valve -device 1 operates in
the same manner as in effecting a service appli-
cation of the brakes.: : ‘ )

In the front portion of the train, fluid under
pressure from the:inshot reservoir 93 is supplied
to-the brake: cylinder at a rapid rate by way of
cavity 110 in the selector slide valve 45, while at
the same time fluid from the auxiliary reservoir
‘6 fows to: the brake cylinder:at a restricted rate
through the choke 111.

In-addition, the sudden reductxon in'brake pipe
pressure in the emergency piston chamber 25-per=-
mits the pressure of fluid in valve chamber 27 to
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6
move the piston 24 and slide valves 30 and 31 out~
wardly to emergency position, in which position
the piston 24 engages the gasket 129. The piston
24 initially moves the auxiliary slide valve 31 rel-
ative to the main slide valve 30 and opens port 130
in the main slide valve to valve chamber 27, which
permits fluid from valve chamber 27, and conse-~
quently from the quick action reservoir 29, to flow
to passage 131 leading to the vent valve piston
chamber 78. Further movement of the emer-
gency piston 24 to emergency position then shifts
the main slide valve 30 and opens passage 131
directly to valve chamber 27, so that fluid con-
tinues to be supplied to the vent valve piston
chamber 78. )

The pressure of fluid supplied to piston cham-
ber 78; operates the piston 75 to unseat the vent
valve 72, which permits fluid to rapidly flow from
the brake pipe 23 to the atmosphere by way of
passage 82, passage 132, chamber 73, past the
vent valve to chamber 80 and from thence through
atmospheric passage 81. The sudden reduction
thus effected in brake pipe pressure is adapted to
serially transmit quick emergency action through
the train in the usual well known manner.

In emergency position of the emergency slide
valve 30, a cavity 133 connects passage 89 from the
emergency reservoir 90 to passage 96. Fluid from
the emergency reservoir is thus permitied to flow
to passage 96 and from thence through a choke
plug 134 and passage and pipe 94 o the brake
cylinder 7. At the same time fluid is heing
supplied from the auxiliary reservoir 6 to the
brake eylinder through choke plug 111, so that the

25 brake cylinder pressure increases ab a rate gov-

erned by the combined flow capacities of the two
choke plugs 111 and 134."

When the brake cylinder pressure is built up
to a predetermined degree, the delay valve device
64 operates, in the same manner as in effecting
a service application of the brakes, to connect
passages 98 and 94 so as to provide a by-pass
around the choke plug 111, through which. fluid is
supplied from the auxiliary reservoir to the brake
cylinder at a faster rate. Fluid from the emer-
gency reservoir is permitted to flow from passage
96 past-the check valve 97 to passage 98; so that
upon operation of the delay valve device, the
choke plug 134 is also by-passed ahd fluid from
both the auxiliary reservoir 6 and emergency
reservoir 90 is supplied to the brake cylinder by
way of passage 98, past the delay valve diaphragm
70 and then through passage and pipe 94.

It will now be noted that in effecting an emer-~
gency application of the brakes, the supply of
fluid to the brake cylinder at the head end of
the train is in three stages as in effecting a serv-
ice application of the brakes, but the rate of
build up of brake cylinder pressure in effecting
an emergency application is faster than in effect~
ing a service application, since fluid flows from
the emergency reservoir through the. choke 134
to the brake cylinder as well as from the auxiliary
reservoir through choke 111 to the brake cylinder.
As a consequence, the degree of fluid pressure re-
quired to operate the delay valve device 64 is
obtained in a shorter period of time than is the
case in effecting a service application of the
brakes. Also, since in effecting an emergency

‘application of the brakes the emergency reser-

voir pressure, as well as auxiliary reservoir pres-
sure, is permitted to equalize into the brake cyl-

inder, a-higher brake cylinder pressure is ob-

tained than it is possible to obfain in effecting a

- service. application of the brakes, at which time

the emergency reservoir is isolated.
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" In-the rear portion of the train, the rate of

supply of fluid to the brake cylinder in effecting
an emergency application of the brakes is not
restricted by flow through chokes, as is the case
at the head end of the train, for the reason that
the selector valve slide valve is in the lower posi-
tion in which cavity 110 connects passages 98
and 94 and consequently provides a by-pass
around the choke plugs 111 and 134.  As a result,
fluid supplied from the auxiliary reservoir to
passage 98 by operation of the {riple valve device
and from the emergency reservoir to passage 96
and past check valve 97 to passage 98 by opera-
tion of the emergency valve device, flows from
passage 98, through cavity 110 in the selector
valve slide valve 45 to passage 94, and from
thence to the brake cylinder 7, a high emergency
pressure being obtained in the brake cylinder due
to equalization of fluid from both of said reser-
voirs into the brake cylinder.

The check valve 97 is provided between pas-
sages 98 and 96, through which fluid is supplied
from the emergency reservoir to the brake cyl-
inder in effecting the emergency application of
the brakes, in order to prevent fluid, supplied
from the auxiliary reservoir to passage 98 by the
triple valve device, from flowing to passage 96
and thence through choke plug 134 to the brake
cylinder in effecting a service application of the
brakes.

Fluid supplied from the emergency valve cham-
ber 27 and connected quick action reservoir 29
to ‘the vent valve piston chamber 78 to operate
the piston 75 to unseat the vent valve 72, is ex-
hausted through a vent port 135 in said piston
to chamber 79 and from thence through cham-
ber 80 and passage 81 to the atmosphere. When
the pressure in chamber 78 is thus reduced to
helow the opposing pressure of spring 74, said
spring seats the vent valve 72 so as to close the
atmospheric communication to the brake pipe,
for permitting the brake pipe to be charged with
fluid under pressure for effecting a release of
the brakes, when desired.

To effect a release of the brakes affer an emer-
gency application, the brake pipe pressure is in-
creased in the usual manner. Since the quick
action reservoir 29 and valve chamber 27 of the
emergency valve were vented to the atmosphere
during an emergency application of the brakes,
the brake pipe pressure, when it is increased to
some low degree, such for example as seven
pounds, shifts the emergency piston 24 and asso-
ciated slide valves 30 and 31 to their innermost
or back dump position against the opposing pres-
sure of spring 39, in which position the piston
24 engages the gasket 137. At this time the triple
valve piston 13 and associated slide valves 15 and
16 are still maintained in application position by

-auxiliary reservoir pressure in valve chamber 14,

which is much higher than the low brake pipe
pressure acting in piston chamber 12.

With the emergency slide valve 30 in back
dump position, the emergency reservoir passage
89 is lapped. Said passage is also lapped by the
triple valve slide valve 15, so that the emergency
reservoir 90 is bottled up. Further, with the
slide valve 30 in back dump position, the brake
cylinder 7 is connected to the brake pipe 23
through pipe and passage 94, past check valve 95,
through passage 96, a cavity 138 in said slide
valye, passage 139, past a check valve 140 and
tarough passage 82. The triple valve device be-
ing in application position, the auxiliary reservoir
6 is still in communication with the brake cyl-
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“inder, -and with said brake cylinder dpen to: the

brake pipe, fluid flows from the auxiliary reser-
voir and brake cylinder to the brake pipe so as
to. assist in:charging the brake pipe, and due to
reducing  the- auxiliary reservoir pressure, the
movement. of the iriple valve device 1°to release
position-is facilitated and made more positive.

When: the brake -pipe pressure.acting in the
triple valve piston chamber 12 becomes increased
to a predetermined degree above the reduced
auxiliary reservoir pressure in valve chamber 14,
the piston 13 is operated to shift the slide valves
15 and 16 to release position, in which the brake
eguipment is recharged: and fluid under pres-
sure is released from the brake cylinder 7 in the
same manner as hereinbefore deseribed. .

It will be noted that the back dump of the fuid
‘under pressure from the brake cylinder and aux-

iliary reservoir to'the brake pipe occurs through
passages 94 and 96 which are connected past the
check valve 95, said check valve being provided
toprevent direct flow of fluid from the emergency
reservoir to the brake eylindsr in effecting an
emergency application of the brakes.

The cheek valve 140, which is subject to the
pressure of ‘a light “seating spring 141, prevents

~back flow from fthe brake pipe.to the brake cylin-
- der;. when ‘the brake pipe pressure ‘is increased

to o higher pressure than the existing pressure

-in the brake cylinder at the opposite side of the

check valye. g

. With the emergency valve device in back dump
position, fluid flows from piston chamber 25
through passage 101, past check valve 102, and
through passage 103 to valve chamber 27 and
the quick action reservoir 29, and when the
pressure in said chamber and reserveir is in-
creased to substantially equal brake pipe pres-
sure, the spring 39 shifts the stem 32, piston 24
and slide valves 30 and 31 back to normal posi-
tion, as shown in the drawing.

It will now be evident that according to my
invention, means are provided for securing s
build up of brake cylinder pressure in three
stages, both in service and emergency brake ap-
plications, and in which the slack run-in delay
period for the slow build up of brake cylinder
pressure following the initial inshot of fluid
pressure on cars at the head end of the train,
is ‘made shorter in an emergency application
than in a service application, and that the rate
of build up of brake sylinder pressure during the
delay period is faster in an emergency applica-
tion than in a4 service application. Thus ad-
vantage is taken of the fact that in an emergency
application, the brakes are applied on cars at
the rear end of the train in less time from the
initiation of the brake application on cars at the
front end of the train, than is the case in a
service application of the brakes, which fact per-
mits the brakes to be applied more quickly and
with greater force on cars at the head end in
an emergency application than in a service appli-
cation, without causing the slack to run in at a

- dangerous. rate.

The subject matter relating to the feature of
venting fluid under pressure from the auxiliary
reservoir .and. brake cylinder to the brake pipe
after an application of the brakes in order to
facilitate the release of the brakes is broadly
claimed in my pending applications, Serial No.
487,988, filed October 11, 1930, and Serial No.
612,465, filed May 20, 1932, and the subject mat-
ter relating to the controlled build-up of brake
cylinder pressure in effecting an application is

‘Patent, is: :

7
broadly claimed in my aforementioned pending
application, Serial No. .612,465.

While one illustrative embodiment of the in-
vention has been described in detail; it is not my
intention to limit its scope to that embodiment
or otherwise than by the terms of the appended
claims. :

Having now described 'my invention, what I
claim as new and. desire to secure. by Letters

1. In a fluid pressure brake for a vehicle, the
combination with @ brake pipe and a brake cylin-
der, of a triple valve device operative upon a re-
ducticn. in brake' pipe pressure to establish a

-communication through which fluid under pres-

sure is adapted to be supplied to. said ‘brake
cylinder, means overative according to the posi-
tion of the vehicle in a train for controlling the
rate at which fluid flows through said communi-
cation to said brake cylinder, valve means con-
trolled by brake cylinder pressure for changing
the rate at which fluid flows through said com-
munication to said brake eylinder, an emer-
gency vaive device opsrative upon a ‘reduction in
hrake pipe pressure to supply fluid to said com-
munication and to sald brake eylinder, and other
means for controlling the rate at” which fluid
flows from said emergency valve device to said
brake cylinder.

2. In a fiuid pressure brake for. a wehicle, the
combination with a brake pipe and a. brake
¢ylinder, of a triple valve device operative: upon
a reduction in brake pipe pressure to establish
a - communication through which fluid under

pressure is adapted to be supplied to said brake i

cylinder, means operative according to the posi-
tion of the vehicle in a train for controlling the
rate at which fluid flows through said communi-
cation fo said brake cylinder, valve means con-
trolled by brake cylinder pressure for changing
the rate at which fluid flows through said com-
municat.on to said brake cylinder, an emergency
valve device operative upon a reduction in brake
pipe pressure to supply fluid to said communi-~
cation and to said brake cylinder, other means
for controlling the rate at which fluid fiows from
said emergency valve device to said brake cylin-
der, and a check valve for preventing flow of
fluid from said communication to the communi~-
cation to which the emergency valve device sup-
plies fluid.

3. In a fluid pressure brake, the combination
with o brake pipe, a brake eylinder, and a brake
controlling valve means comprising a triple valve
device, an emergency valve device, and a casing
having a passage connected to said brake cylin-
der, a triple valve passage connecting the triple
valve device to the brake cylinder passage, an
emergency valve passage connecting the emer-
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gency valve device to the triple valve passage ~3

and to the brake cylinder psssage, said triple
valve device being operative upon a reduction-in
brake pipe pressure to supply fivid to the triple
valve passage, means for controlling the flow
of fluid from the triple valve passage to the
brake cylinder passage, said emergency valve de-

.vice being operative upon a reduction in brake

pipe pressure to supply fluid to the emergency
valve passage, means for controlling the flow of
fluid from said emergency valve passage to said
brake cylinder passage, a check valve for pre-
venting flow of fluid from the triple valve pas-
sage to the emergency valve passage, and valve
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friple valve passage and brake cylinder passage
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for establishing another communication between
the two last mentioned passages.

4. In a fluid pressure brake for a vehicle, the
combination with a brake pipe and a brake cylin-
der, of a valve device operative upon a reduction
in brake pipe pressure to supply fluid under pres-
sure to said brake cylinder, means operative
according to the position of the vehicle in a train
for controlling the rate of supply of fluid from
said valve device to said brake cylinder, valve
means operative upon a-reduction in brake pipe
pressure to supply fluid under pressure to said
brake cylinder independently cf said valve de-
vice, and other means for controlling the rate of
supply of fluid from said valve means to said

-brake cylinder, said valve means being opera-

tive upon a predetermined increase in brake

.pipe pressure to establish a communication for

venting fluid under pressure from said brake
cylinder to said brake pipe independently of both
of said means.

5. In a fluid pressure brake for a vehicle, the

.combination with a brake pipe, a brake cylinder,

an auxiliary reservoir and an emergency reser-
voir, of a triple valve device operative upon a
reduction in brake pipe pressure to supply fluid
from said auxiliary reservoir to a passage com-
municating with said brake cylinder, means oper-
ative according to the position of the vehicle in
a train for controlling the flow of fluid from
said triple valve device to the brake cylinder
passage, an emergency valve device operative

1,967,299

upon & reduction in brake pipe pressure to supply
fluid under pressure from said emergency reser~
voir to a passage having two communications

. with said brake cylinder passage, means for con~

trolling flow of fluid from the last mentioned
passage to the brake cylinder through one of
said two communications and a check valve in
the other of said two communications, said emer-
gency valve device being operative upon an in-
crease in brake pipe pressure to vent fluid from
said brake cylinder to said brake pipe by way of
said check valve.

6. In a fluid pressure brake, the combination
with a brake pipe, brake cylinder, and brake
controlling valve means operative upon a service
rate of reduction in brake pipe pressure to sup-
ply fluid under pressure to the brake cylinder to
effect ‘a service application of the brakes and
upon an emergency rate of reduction in brake
pipe pressure to supply fluid under pressure to
the brake cylinder to effect an emergency appli~
cation of the brakes, of means operative both
in effecting a service and an emergency appli~
cation of the brakes for supplying fluid under
pressure to the brake cylinder on cars at the head
end of the train at a lesser rate than on cars
at the rear end of the train, and means for sup-
plying fluid under pressure to the brake cylin-
der on cars at the head end of the train at a
lesser rate in a service application than in an
emergency application of the brakes. '

CLYDE C. FARMER.

80

85

90

95

160

105

113

118

120

149

2
i
o

150



