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To all whom it may concern :

Be it known that I, Wirits C. WeBsTER, a
citizen of the United States, and resident of
Dubois, in the county of Clearfield and State

of Pennsylvania, have invented certain new-

and useful Improvements in Triple Valves,

‘of which the following is a specification.
This invention relates to triple valves of .

fluid pressure brake apparatus. = -

The invention comprises, briefly de-
scribed, a triple valve and a low pressure re-
taining valve which may be controlled by
the triple valve as follows: Whenever the
brakes have been set the triple valve is
adapted to remain indefinitely in the service
lap position and thereby maintain full pres-
sure in the brake cylinder. From service
lap position, the triple valve may be moved
either to full release or running position as
usual or to a position beyond running posi-

tion to vent the brake cylinder through said.

retaining valve to hold the brakes applied
with reduced pressure, and to recharge the
auxiliary reservoir while the reduced brake
cylinder pressure is held by the retaining
valve. When the auxiliary reservoir has
been recharged to the same pressure as the
brake pipe pressure, the triple valve moves
to full release position in consequence of
equalizing the auxiliary reservoir pressure
and brake pipe pressure. The movement to
full release position causes a complete ex-
haust from the brake cylinder and fully re-
leases the brake. The movement of the
triple valve from service lap directly to full
release position or to retaining valve posi-
tion is optional with the engineer, a rela-

tively slight increase of brake pipe pressure |
being effective for causing . a full release of
brakes without bringing into operation the -

retaining valve, while a relatively great in-
crease of brake pipe pressure- causes the
triple valve to move to retaining'valve posi-
tion. N

Another feature of the invention is an
equalizing device which is adapted to per-

Torm the same functions as the usual leakage -

groove in the bushing ‘of the triple valve
piston, for maintaining equalization of the
brake pipe. pressure and of the auxiliary
reservoir pressure. My improved equaliz-
ing device dispenses with the aforesaid leak-
age groove and is more effective, first, be-
cause it renders the triple valve more sensi-

tive, and second, because it prevents the es-

‘ Specification of Letters Patent.’ ,
Application filed July 10, 1918, Serial No. 778,304. -

Patented Nov. 17,1914,

cape of auxiliary reservoir air back into the
brake pipe when the brake pipe pressure is |
reduced below the auxiliary reservoir pres-
sure. In consequence of substituting my im-
proved equalizing device, the triple valve
will respond more quickly and the brake ap-
paratus will -perform its functions as ef-’
fectively ‘with less initial pressure than is

necessary with triple valves which have the -

leakage groove in the piston bushing.

Of the accompanying drawings, which
illustrate the invention: Figure 1 represents
a_longitudinal section of a. triple valve’
whose main piston and slide valve are in
service position, this figure including a por-
tion of an auxiliary reservoir and brake eyl-
inder feed pipe. - Fig: 2, on a larger scale, is'
a vertical section including a slide valve, its.
bushing, a graduating valve, and an ad-
jacent portion of the valve casing.. Fig.'3 is
a section similar to Fig. 2, showing the slide
valve in position to reduce but not exhaust
the brake cylinder pressure. - Fig. 4 repre-

60

75

sents a horizontal section including the slide -

valve bushing and adjacent portions of the
main casing. Fig. 5 represents a horizontal
section through the slide valve, near the bot-
tom. Tig. 6 is a vertical cross section of the
triple valve with its atfachments. Fig. 7, .
on a larger scale, is a vertical section in the.
same plane as Fig. 6, showing valve mecha- .
nism which is omitted from Fig. 6. Fig. 8
1s a vertical cross section through the brake
cylinder supply valve shown at the right of
Fig. 6,—Fig. 8 showing the brake cylinder
supply passageway extending from the sup-
ply valve to the slide valve bushing. Fig.

80

85

90

9 is a.longitudinal vertical section through .

the main slide valve and its bushing, show-
ing the brake cylinder feed passages, the po-
sition of the slide valve being the same as.
in Fig. 1.

95

The same reference characters indicate the

same parts wherever they occur. .+
The general structure and operation of the -
triple valve, except as otherwise specified, are-

standard, and reference is hereinafter made

100

to U. 8. Letters Patent 1,040,070, granted.: |

October 1, 1912, to Webster ¢t al., which
patent shows a brake cylinder supply valve
similar to the one included in Figs. 6 and 8.

~of this application. ' :

The triple valve includes the usual main *

casing 10, slide valve bushing 11, main pis-

ton bushing 12, brake pipe chamber 13, and .
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2

emergency equipment including piston 14,
valve 15 and check valve 16. The casing of
the chamber 13 is provided with a nipple 17
for connection with the usual brake pipe
(not shown). The usual auxiliary reservoir
is indicated at 18, and the brake cylinder
feed pipe is indicated at 19.

A slide valve, indicated at 20, is provided
with the usual graduating pin valve 21 and
passageway 22 controlled thereby for con-
ducting aiv from the auxiliary reservoir to
the brake cylinder when the slide valve is
in service position. The graduating valve
is' actuated, as usual, by a main piston 23.
When the slide valve is in service position,
as shown by Figs. 1 and 9, air passes from
the auxiliary reservoir through passageway
99 and through brake cylinder feed port 24
of the slide valve bushing and thence
through passageway 25 to the pipe 19. The
slide valve includes a passageway 26 by
which air is conducted directly from the
brake pipe to the brake cylinder for general
service application. This passageway 26 is
smaller than that which conducts air from
the auxiliary reservoir to the brake cylinder.
In this respect the slide valve is similar to
that shown in the aforesaid patent to Web-
ster ¢t al., 1,040,070. As shown by Fig. 9,
the delivery end of passageway 26 communi-
cates with passageway 22. The receiving
end of passageway 26 registers with a port
97 in the bushing 11.- This port is at the de-
livery end of a feed passageway 28 (see Ifig.
8), the receiving end of said passageway
communicating with a chamber 29 of a
brake cylinder supply valve 30. This valve
is closed by a spring 81 and by pressure in
chamber 82, and: is opened by a spring 33.
The stem of the valve 30 engages the under
side of a diaphragin 34, which diaphragm is
disposed to be depressed by the spring 83.
The spring 33 tends to hold the valve 80
in open position; but when the air pressure
in the chamber 29 exceeds the degree for
which the spring 83 is adjusted, this pres-
sure, acting upon diaphragm 34, compresses
the spring 83 and permits the valve 30 to
close,—all as set forth in said Patent

11,040,070. The chamber 32 is at one end of

a passageway 35 (see Fig. 6). This pas-
sageway receives air from a passageway 306
whose receiving end is in the chamber 37
which contains the emergency valve 15.
The passageway 36 is on the brake cylinder
side of the check valve 16. When the slide
valve is in service position, air from the
brake pipe passes through chamber 13, past
check valve 18, through passageways 36 and
35, to valve chamber 32, past valve 80 to
chamber 29, through passageway 28 and
port 27, passageway 26 in the main slide
valve, passageway 22, port 24, passageway
25, and brake cylinder pipe 19. Pressure

cannot escape back into the-brake pipe from -

1,117,289

the brake cylinder because of the check
valve 16.

The auxiliary reservoir is recharged by
means of the passageway 35. As shown by
Figs. 4 and 6, one end of this passageway
registers with a port 88 in the slide valve
bushing. This port is hereinafter termed
the vecharging port. It is disposed to be
closed by the slide valve 20 when the latter
is in all positions except full release posi-
tion and one other position which I call
“semi-releage” position. The shide valve
is shown in full release or running position
by Fig. 2, and in semi-release position by
Iig. 3. My reason for using the phrase
“gemi-release” is that the brakes are ouly
partly released when the slide valve is in
this position, a full release of the brakes be-
ing possible only when the slide valve is in
the position shown by Fig. 2. The opera-
tion by which the brakes are partially re-
leased is hereinafter explained.

The slide valve 20 has two recharging
ports which are indicated respectively at 39
and 40, and 1t carries an auxiliary slide
valve 41 which for the sake of avoiding con-
fusion I call a “cut-off 7 valve. The func-
tion of the valve 41 is to cut off communi-
cation between the auxiliary reservoir and
the recharging passageway 35 upon the frst
movement of the main piston 23 from run-
ning position to service position to prevent
leakage from the auxiliary reservoir back
into the brake pipe should the check valve
16 for any reason be defective or held open
by a particle of dirt. The valve 41 is con-
nected to the stem of the main piston and is
moved to the left from the position shown
by Fig. 2 as soon as the main piston begins
to move, thus cutting off communication be-
tween the auxiliary reservoir and passage-
way 85 before the piston has picked up the
slide valve 20.

The triple valve is provided with two ex-
haust passageways, one of which, indicated
at 42, I call the main exhaust, and the other,

indicated at 43, I call the semi-exhaust. As

shown by Fig. 2, air from the brake cylinder
may pass through passageway 25, port 24,
éxhaust cavity 44 in the bottom of the slide
valve 20, exhausgt port 45, and the main ex-
haust passageway 42 to the atmosphere.
(See Fig. 6.) Air can escape at the same
time through port 46 into the semi-exhaust
passageway 43. This passageway (see Iig.
6) ‘delivers the air into a valve chamber 47
which contains an automatic low pressuve
retaining valve 48 of weli-known construe-
tion. :

The terms “automatic low - pressure re-
taining valve” and “retaining valve” are
synonymous as used in this specification and
in the claims, and it is to be understood that
the meaning of said terms in every instance
is a valve which will retain only a prede-
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termined pressure and permit the escape of
all pressure above such predetermined pres-
sure. '

This valve is provided with a weight 49

5 by which it is normally held seated against

10

the delivery end of the passageway 43. If
the pressure of air is sufficient to 1ift the
valve 48, the air passes into the chamber 47
from which it may escape to the atmosphere

- the valve 48 before the pressure in the brake
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cylinder is reduced to that of the atmos-.

phere, the brake cylinder pressure being

thereafter fully exhausted by the main ex- -

haust 42 alone. The chief utility of the re-
taining valve 48 is, however, to hold the
brakes applied at relatively ‘low pressure
while the auxiliary reservoir is being re-
charged with the slide valve 20 in the posi-
tion shown by Fig. 8. In this position the
‘main exhaust port 45 is closed, and the only
escape is through the semi-exhaust 43 and re-
taining valve 48. The slide valve ismoved to
this position by a very sudden and relatively
great increase of brake pipe pressure above
the auxiliary reservoir pressure while the
brakes are applied. This great excess of
brake pipe pressure, acting upon the main
piston 23, moves the slide valve past full
release position and causes the slide valve to
compress a spring 51.
spring is compressed between a sliding block

52 and an adjustable bonnet 53. The block

52. is normally held against the right-hand
end of the bushing 11 with a pressure which
may be regulated by adjusting the bonnet
53 to vary the pressure of the spring. Air
passageways 54 are formed in the block 52,
its support, and bonnet 53, to conduct the
air to and from the auxiliary reservoir. When
the valve 20 is in" full release or running
position, its right-hand end merely touches

the block 52, the latter remaining in the po-.

sition shown; but when after a brake appli-
cation the brake pipe pressure is raised more
than enough to give a full release, the pis-
ton 23 and the valve 20 have an overtravel
past running position to the position shown
by Fig. 8, thereby displacing the block 52 to
the right and compressing the spring 51.
As this cuts off the main exhaust 42, the air
in the brake cylinder can escape. only

through the semi-exhaust which is con-

trolled by the retaining valve 48. - This
valve, as previously stated, does not permit
a full release of the brakes but permits only
a semi-release, and holds the brakes at re-
duced pressure until the slide valve 20 is re-
turned to full release position by the spring
51. Such return cannot occur until the aux-
iliary reservoir pressure has been. raised to
such a point that it in conjunction with the
spring 51 is sufficient to predominate over
the brake pipe pressure acting upon the left-

> hand side of the piston 28. The presstre on

through outlets 50, 50. The weight 49 closes -

(See Fig. 1.) This

both sides of the piston 23 is equalized by
the recharging port 39 of the slide valve 20.
As shown by Fig. 8, this recharging port 39
registers with the recharging port 38 in the
bushing when the slide valve is in semi-re-
lease position. It will be observed that the
port 39 is relatively small and for this rea:
son the equalizing operation and reduced
brake application are prolonged.-

" As previously stated, the slide valve 20-is
returned to full release or running position
when the auxiliary reservoir is recharged
sufliciently by the recharging port 39. As

soon as the valve 20 is placed in full release

position, the reduced pressure in the brake
cylinder escapes through the main exhaust
42, and the valve remains in this position
until the next reduction of brake pipe pres-
sure. The main exhaust 42 is, of course, mo-
mentarily open while the slide valve 20 is
moving from service position to semi-release
position. This momentaiy opening of the
main’ exhaust is an-advantage in that it
hastens the reduction of brake cylinder
pressure to the reduced pressure desired.
The pressure which is retained by the valve
48 depends, of course, upon the size of the
weight 49. For ordinary purposes this
weight would preferably be of a size suffi-
cient to retain from fiftéen fo twenty
pounds pressure in the brake crlinder, but
could obviously be made to retain a greater
pressure or to release the pressure to a lower.
point. It has now been shown how the
semi-exhaust 43 hastens full release of the
brakes and how the main exhaust 42 hastens
the reduction of pressiire to a cemi-release.

Tigs. 6 and 7 show a device for equalizing

g
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85 .

20

100

auxiliary reservoir pressure and brake pipe

pressure when the triple valve is in running
position and in service lap position.
device dispenses with, and performs the
same function as, the leakage groove usually
formed in the bushing 12 of the piston 23.
My device for this purpose, however, is far
more efficient than the well-known leakage
groove, because there is not so much fric-
tion as attends the operation of the main
piston, and it responds more readily to va-
riations of pressure and saves the auxiliary
reservoir pressure which has hitherto been

lost through the leakage groove of the pis-:

ton bushing. The saving of auxiliary reser-

105

This

110

115

voir pressure causes the triple valve to act

more promotly when a service reduction is
made. Referring first to Fig. 6, an equal-
izing valve chamber is indicated at 55. This
chamber contains two valve seats, indicated
respectively at 56 and 57. A passageway 58.

forms communication between the passage-

way 35 and one end of the chamber 55, while

a passageway 59 forms communication be--
~tween the other end of the chamber and the

auxiliary reservoir through the slide valve
bushing 11. ' The opening into-the slide

126
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valve bushing is above the slide valve and is
always open. The valve mechanism which
occupies the chamber 55 is shown by Fig. 7,
but is omitted from Fig. 6 because the scale
of the latter figure is too much reduced. " As
shown by Fig. 7, the valve mechanism com-
prises a plunger 60 which has a valve 61 at
one end and a valve 62 at the opposite end.
These valves codperate respectively with
the seats 56 and 57. The valves are open ag
shown by Fig. 7, the plunger 60 being in a
neutral position midway between the valve
seats. The plunger is provided with equal-
izing grooves 63 and with an equalizing pas-
sageway 64 whereby the brake pipe pressure
may sustain the pressure in the auxibavy
reservoir and compensate for slight leakage
from the latter. The equalizing chamber
55 is divided by diaphragm 65, the planger
60 being suitably connected to the dia-
phragm so as to be actuated in one direction
or the other according to a greater air pres-
sure on one side or the other. The engineer’s
feed valve, of course, supplies the entire
brake system with air to compensate for
slight leaks while the triple valves are in
full release or running position, this supply
passing to the auxiliary reservoirs of the
several cars through the passageways 86, 35,
recharging ports 38, and likewise through
the equalizing passageway 64 and grooves
63. Whenever the brake pipe pressure is re-
dnced sufficiently to effect an application of
the brakes, the predominating pressure in
the auxiliary reservoir acting upon the
right-hand side of the piston 23 causes the
triple valve to operate as usnal.

The operations attending a service appli-
cation are in accordance with gstandard
practice, as follows:—auxiliary reservoir
air escapes into the brake cylinder so long as
the triple valve remains in service position,
and when the auxiliary reservoir pressure
has dropped slightly below the reduced
brake pipe pressure the latter moves the
triple piston and graduating pin valve to
service lap position. The control of the
auxiliary reservoir air is, however, different
from that in the standard triple valve, in
that no air is permitted to flow from the
auxiliary reservoir to the brake pipe when
the service reduction occurs. Ior this and
other reasons a normal running pressure of
fifty pounds is as effective as a normal run-
ning pressure of sixty pounds with triple
valves which have a leakage groove in the
piston bushing. Assuming, for the sake of
illustration but without any idea of limiting
my invention, that fifty pounds is the nor-
mal running pressure and that reducing the
brake pipe pressure to forty-five pounds is
sufficient for applying the brakes, and as-
suming also that the brake cylinder supply
valve 80 closes when the pressure against
the diaphragm 34:s at forty pounds, the fol-

1,117,289

lowing conditions occur when the triple
valve 1s operated. Starting with the valve
in running position with the pressure at
fifty pounds, the first change is a drop of
brake pipe pressure to forty-five pounds.
The emergency check valve 16 prevents a
drop of pressure between it and the aux-
iliary reservoir, and consequently no air can
escape from the auxiliary reservoir into the
brake pipe. Incidentally the diaphragm
63 remains balanced, unless, of course, the
check valve 16 leaks. - In the event
of a leak past the check valve, the pres-
gure on the right-hand side of the dia-
phragm 65 will drop, and the valve 61
will thereupon be closed and prevent
the loss of pressure from the auxiliary
reservoir ab this point. Such closing of the
valve 61 will cccur, if at all, before the slide
valve 20 is moved, because the equalizing
valve ig so sensitive that it will be operated
by a variation of five or six ounces of pres-
sure, whereas a variation of three or four
pounds pressure is necessary to move the
slide valve. The triple valve will then move
to service position as usual and enable Huid
pressure to pass from the auxiliary reser-
voir into the brake cylinder and also pass
directly from the brake pipe throngh the
reducing valve and passageway 26, into the
brake cvlinder,—all as set forth in said
Patent 1,040.070. The equalizing passage-
way 64 and the grooves 63 are so limited in
their capacity that a few ounces difference
in pressure on either side of the diaphragm
85 will close the valve on the low-pressure
side; and althongh the pressure in every case
will eventually equalize through said port
and grooves, the very limited capacity of
the port and grooves retards the equalizing
overation. The capacity of these equaliz-
ing passageways is only enough fo compen-
sate for unavoidable leakage from the aux-
iliary rveservoir when the triple valve is in
running position. So long as the pressures
are equal, or nearly so, the device stands in
its normal vosition with both valves open,
as shown by Fig. 7.

If the brake pipe pressure be increased
beyond the capacity of the equalizing
grooves 68 and passageway 64, the valve
62 will be closed and thus cut off all com-
munication between the brake pipe and the
auxiliary reservoir. Inasmuch as five or
six ounces excess pressure in the brake pipe
will cause the closing of the valve 62, no
appreciable quantity of fluid pressure can
pass from the brake pipe into the auxiliary
reservoir until the slide valve is moved to

one of its two recharging positions shown

by Figs. 2 and 8. The main piston 23 re-
ceives the full benefit of the increased brake
pipe pressure after the valve 62 is closed;
and for this reason the action of the triple

valve in moving from service or service lap-
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position to either recharging position is
easily and quickly effected. If it is desired
to etfect a full release of the brakes at once,
the brake pipe pressure would be increased
only enough to move the slide valve to the
position ‘shown by Fig. 2. On the other
hand, if it should be desired to hold the
brakes applied at reduced pressure by the re-
taining valve before effecting a full release,
the brake pipe pressure would be increased
to a greater extent so as to cause the slide
valve to move to the position shown by
Fig. 8. The slide valve 20 would remain
in semi-release position until the auxiliary
reservoir were recharged through the port
39. The slide valve would then move to
full release or running position, but under
no circumstances could the slide valve be
shifted from semi-release to full release po-
sition without first recharging the auxiliary
reservoir to the same pressure as that in
the brake pipe. :

The operations hereinbefore = described
would not affect the standard, well-known
operation of the emergency valve 15. TFig.
4 shows a port 70 in the bushing 11 for
conducting air from the auxiliary reservoir
to the emergency piston 14, and Fig. 5 shows
a cavity 71 in the slide valve 20 for un-
covering -the port 70 when the slide valv
is moved to emergency position. :

I am well aware that retaining valves
have been used for the purpose of holding
the brakes applied at relatively low pres:
sure; but I believe I am the first to provide
means for automatically effecting a full re-
lease of the brakes after the brakes have
been held applied at low pressure by a
retaining valve. It has been necessary hith-
erto for trainmen to operate hand valves
in order to fully release the brakes which
have been held applied by retaining valves.

As a result of combining a retaining valve'

with a triple valve and providing connec-
tions whereby the slide valve is adapted to
cause a full release of the brakes after the
retaining valve has been used, the engineer
of a train comprising a’'large number of
cars (freight cars, for example) is enabled
to release the brakes of the rear cars be-
fore the brakes of the forward cars are
released. For example, if a train comprises
forty cars and the brakes ‘are held applied
while the ‘triple valves are in service lap

-position, the engineer, wishing to release

the brakes on the rear cars first, does so by
admitting a great volume of compressed air

from the main reservoir into the brake pipe.’

The triple valves of the forward cars are
influenced to a greater extent than the triple
valves' of the rear cars, because they are
nearer ‘the source of supply. The triple
valves of the forward cars—the first twenty
cars, for example—will therefore receive
excessive pressure which will shift them

B

to semi-reledase position (Fig. 3), the valves.
of the several cars scting successively. As
each slide valve comes to recharging posi-
tion, some of the air passes from the brake
pipe into the auxiliary reservoir, and by the
time the increased brake pipe pressure has
acted upon -about- twenty triple valves its
excess -is so much reduced that thereafter
it will move the remaining triple valves
only to full release position. The brakes
of the rear cars will thereupon be fully re-
leased without any utilization. of their re-
taining valves 48. This operation avoids
2 common cause of breaking a train in two
when the engineer opens the throttle before
all the brakes have been released; and I
believe I am the first to have provided re-
leasing mechanism whereby the brakes .on
the forward cars will be held applied until
those on the rear cars have been released.
It the engineer raises the brake pipe pres-
sure only so much as to move the triple
valves at the front end of the train to full
release position, the brakes will be released
at the front end of the train first, regardless
of whether the train is long ot short. -
- T elaim: T
L. In a fluid pressure brake apparatus, a
triple valve, and an automatic low-pressure
retaining valve arranged to coact with the.
brake cylinder through said triple valve,
said triple valve having means. arranged to
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simultaneously vent “said brake cylinder

through said retaining valve and form re-
charging communication between the brake
pipe and auxiliary reservoir when out of
running position. R

2. In a fluid pressure brake apparatus, a
triple valve, an automatic low-pressure re-
taining valve arranged to coact ‘with the
brake cylinder through said triple valve,
said triple valve having means arranged to
simultaneously vent said brake cylinder
through said retaining valve and form re-
charging communication between the brake
pipe and auxiliary reservoir when out of
running position, and means arranged to
vent said brake cylinder independently of-
sald retaining valve when the triple valve is
in running position. ' o

'3, In a fluid pressure brake apparatus, a
brake pipe and a pressure retaining valve
adapted to coact with an auxiliary reservoir
and brake cvlinder, and a triple valve com-
prising a slide valve and passageways con-
trolled by said slide valve for forming com-
munication from said brake cylinder to the
atmosphere throtgh said retaining valve
when the brake pipe pressure is above the
auxiliary reservoir pressure, and a passage-
way controlled by said slide valve for form-
ing other communication from said brake
cylinder to the atmosphere when the auxil-
lary reservoir pressure and brake pipe pres-
sure are equal.
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4, In a fluid pressure brake apparatus, a
brake pipe and an automatic low-pressure
retaining valve arranged to coact with an
auxiliary reservoir and brake cylinder re-

5 spectively, and a triple valve comprising a
slide valve, and having passageways con-

trolled by said slide valve for venting said.
y . =

brake cylinder through said retaining valve
when the brake pipe pressure is above the

10 auxiliary reserveir pressuve, a passageway
controlled by said slide valve for forming
communication between said brake pipe and
auxiliary reservoir while said slide valve is
adjusted to vent said brake ¢ylinder through

15 said retaining valve as aforesaid, and means
controlled bv said triple valve to vent said
brake cylinder to the atmosphere independ-
ently of said retaining valve.

5. In a fluid pressure brake apparatus,

90 the combination with a triple valve ar-
ranged to coact with a brake pipe, brake cyl-
inder and auxiliary reservoir, of an auto-
matic low-pressure retaining valve and a
passageway leading thereto from the slide

o5 valve seat of the triple valve, said triple
valve having an exhaust passageway lead-
ing directly to the atmosphere from a port
in said seat, said slide valve having means
for wventing said brake cylinder through

30 said retaining valve passageway and retain-
ing valve when the brake pipe pressure is
above auxiliary reservoir pressure and for
venting said brake cylinder through exhaust
passageway when the auxiliary reservoir

35 pressure is built up to the brake pipe pres-
sure.

6. In a fluid pressure brake apparatus, a
brake pipe and an automatic low-pressure
retaining valve arranged to coact respec-

40 tively with an auxiliary reservoir and a

rake cylinder, and a triple valve including
o main piston movable in both directions
from running position, and a valve strue-
ture operable by said piston for forming

"45 communication between said auxiliary res-
ervoir and brake cylinder when said piston
is at one side of said running position and
for venting said. brake cylinder through
said retaining valve when said piston is at

50 the opposite side of said running position.

7. A triple valve for fluid pressuve brakes,
comprising a main piston and slide valve
operated thereby, the seat for said slide
valve having a brake cylinder port, an ex-

55 haust port, and a third port, all arranged to
be controlled by said slide valve, an auto-
matic low-pressure retaining valve and
passageway leading thereto from said third
port, said slide valve having means ar-

60 ranged to vent said brake cylinder through
said exhaust port when in running position,
and to close said exhaust port and vent said
brake cylinder through said third port and
retaining valve when behind said running

65 position.
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8. A triple valve for fluid pressure bralkes,
comprising a main piston and slide valve
operated thereby, the seat for said slide
valve having a brake cylinder port, an ex-
haust port, and an intermediate port, and
an automatic low-pressure retaining valve
arranged to coact with said brake cylinder
through said intermediate port, said slide
valve being formed to make communication
between said brake cylinder port and exhaust
port when in running position and to close
said communication and vent said brake cyl-
inder through said brake cylinder port, in-
termediate port, and said low-pressure
retaining valve when said slide valve 1s
moved beyond said running position by su-
perior pressure on the brake pipe side of
said piston.

9. A triple valve for fluid pressure brake
apparatus including an auxiliary reservoir,
said valve comprising a main piston and
slide valve operated thereby, the seat for
said slide valve having a brake cylinder
port and an exhaust port and said slide
valve being adapted to form communica-
tion between said ports when in running pe-
sition, said slide valve being movable in
two directions from running position and
adapted to close said communication in any
other position, said slide valve seat having a
retaining valve port arranged to be con-
trolled by said slide valve and to be in com-
munication with said brake cylinder port
when the slide valve is moved past run-
ning position by excess pressure on the
brake pipe side of said piston, a low pres-
sure retaining valve and passageway lead-
ing thereto from said retaining valve port,
and yielding means for coacting with the
auxiliary reservoir pressure to move the
slide valve to running position.

10. A triple valve for fluid pressure brake
apparatus including an auxiliary reservoir,
said valve comprising a main piston and
slide valve operated thereby, and a yielding:
abutment for determining the running po-
sition. of said piston and slide valve, said
abutment being arranged to be displaced by
movement of the piston and slide valve be-
yvond running position in the direction away
from service position, said abutment being
adapted to coact with the auxiliary reser-
voir pressure to move the piston and slide
valve back to running position, the seat for
said slide valve having a brake cylinder
port, an exhaust port, and a retaining valve
port all controlled by said slide valve, and
an automatic low pressure retaining valve
and passageway leading thereto from said
retaining valve port, said slide valve being
adapted to form communication from said
brake cylinder port to said exhaust port
when in running position and to close such
communication and vent said brake cylinder
through said brake cylinder port, said re-
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taining valve port and said retaining valve
when beyond running position toward said
abutment.

11. In a fluid pressure brake apparatus,
an automatic low-pressure retaining valve
arranged to coact with the brake cylinder,
and a triple valve including a main piston
and valve mechanism operable by said pis-
ton, sald valve mechanism being adapted to
vent said brake cylinder through said re-
taining valve when in another position than
service lap position, said valve mechanism
being adapted to vent said brake cylinder
independently of said retaining valve when
betieen the two aforesaid positions.

12. In a fluid pressure brake apparatus,
an automatic low-pressure retaining valve
arranged to coact with the brake cylinder,
and a triple valve having a slide valve, a
seat for said slide valve, a passageway from
said seat to said brake cylinder, a passage-
way irom said seat to said retaining valve,
and an exhaust passageway independent of

said retaining valve from said seat to the-

atmosphere, said slide valve being adapted
when in running position to form com-
munication between said three passageways
and in another position to close said exhaust
passageway and maintain communication
between the two other said passageways.

13. In combination, a triple valve adapted

to coact with a brake pipe, brake cylinder
and auxiliary reservoir of a fluid pressure
brake apparatus, and an automatic low-pres-
sure retalning valve arranged to coact with
said brake cylinder through said triple
valve, said triple valve having means ar-
ranged to completely vent said brake cylin-
der and recharge the auxiliary reservoir
when in running position, and to vent said
brake cylinder to a predetermined pressure
through said retaining valve and recharge
said auxiliary reservoir when in anothcr po-
sition. :

14. A ftriple valve for coacting with the
brake cylinder of a fluid pressurs brake ap-
paratus, and an automatic low-pressure re-
taining valve arranged to coact with said
brake cylinder through said triple valve,
said triple valve comprising a main piston
and means operable by said piston for vent-
ing said brake cylinder through said retain-
ing valve, said triple valve having an ex-
haust port independent of said retaining
valve arranged to be put into communica-
tion with said brake cylinder through said
means when said retaining valve is In com-
munication with said brake cylinder for
venting as aforesaid, said means being
adapted in one position to close communi-
cation between said brake cylinder and ex-
haust port while maintaining said venting
communication through said retaining
valve. ) ,

15. In a fluid pressure brake apparatus,

7

a triple valve arranged to coact with the
brake cylinder, and an automatic low-pres-
sure retaining valve arranged to coact with
said brake cylinder through said triple
valve, said triple valve comprising a main
piston and valve mechanism operable there-
by, said triple valve having a passageway

leading from said valve mechanism to said

brake cylinder, a passageway leading from
sald  valve -mechanism to ‘said retaining
valve, and an exhaust passageway independ-
ent of said retaining valve, said valve mech-
anism when in’service lap position closing
said retaining valve passageway and said
exhaust passageway, and when in running
position forming communication between
said three passageways, said piston and
valve ‘mechanism being capable of over-
travel beyond running position to a third
posttion in consequence of superior pressure
on the brake pipe side of said piston, said
valve mechanism being adapted insaid third
position to close said exhaust passageway
and vent said brake cylinder through said
retaining valve passageway.

16. In combination, a triple valve and an
automatic low-pressure retaining valve in

- communication therewith for coacting with

the brake cylinder of a fluid pressure brake
apparatus, said triple valve having an ex-
haust port, a brake cylinder port, a port
leading to said retaining valve, and valve
mechanism adapted in one position to malke
communication from said brake cylinder
port to said retaining valve port exclusively,
and in another position to make communi-
cation between all said ports at once.

17. The combination of an automatic low-
pressure retaining valve with a tripple valve
adapted to coact with a brake pipe, auxiliary
reservoir and brake cylinder of a fluid pres-
sure brake apparatus, said tripple valve
comprising a piston and means operable
thereby whose traverse in one direction from:-
running position admits fluid pressure into
said brake cylinder, and whose traverse in
the opposite direction from running posi-
tion vents said brake cylinder through said
retaining valve.

18. In a fluid pressure brake apparatus,
a triple valve whose pressure-operated parts
are movable to both sides of the running po-
sition, and an automatic low-pressure retain-
ing valve arranged to coact with the brake
cylinder through -said triple valve, said
triple valve having passageways controlled
by said pressure-operated parts to charge
said brake cylinder when said parts are at
one side of said running position, and a pas-
sageway controlled by said pressure-oper-
ated parts to vent said brake -cylinder
through said retaining valve when said parts
are at the opposite side of said running po-
sition. . '

19. In a fluid pressure brake apparatus, a
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triple valve whose pressuré-operated parts
are movable to both sides of the running
position, and an automatic low-pressure re-
taining valve arranged to coact with the
brake cylinder through said triple valve,
said triple valve having passageways con-
trolled by said pressure-operated parts to
charge said brake cylinder when said parts
are at one side of said running position, and
ports controlled by said pressure-operated
parts to vent said brake cylinder through
said retaining valve and recharge the auxil-
iary reservoir when said parts are at the op-
posite sides of said running position.

20. In a fluid pressure brake apparatus,
a triple valve, and an automatie low-pres-
sure retaining valve arranged to coact with
the brake cylinder through the slide valve
of said triple valve, said slide valve having
ports arranged to simultaneously vent said
brake cylinder through said retaining valve

1,117,289

and recharge the auxiliary reservoir when
out of running position.

21. In a flmd pressure brake apparatus,
a triple valve, and an automatic low-pres-
sure retaining valve arranged to coact with
the brake cylinder through the slide valve of
said triple valve, said triple valve having
ports controlled by said slide valve to re-
charge the auxiliary reservoir and vent said
brake cylinder to atmospheric pressure when
said triple valve is in running position, and
ports controlled by said slide valve to re-
charge said auxiliary reservoir and vent said
brake cylinder through said retainine valve
when in another position.

In testimony whereof I have affixed my
signature, in presence of two witnesses.

WILLIS C. WEBSTER.
Witnesses:
U. 8. N. CroUsk,
Janmes M. Bryax.

Copies of this patent may be obtained for five cents each, by addressing the Commissioner of Patents.
Washington, D. (.”
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