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- UNITED STATES*' PATENT OFFICE.

MURRAY CORRINGTON, OF NEW YORK, N. Y.

AIR-BRAKE.

SPECIFICATION forming part of Letter€ Patent No. 648,812, dated February 20, 1900.
Application filed OGto'behr'S'l ,1899, Serial No, 735,364, (No model.)

To all whom it maly Conceri:

Be it known that I, MURRAY CORRINGTON,
a citizen of the United States, residing at New
York. city, in the county and State of New
York,have invented new and useful Improve-
ments in Air-Brakes, of which the following
is a specification. | - |

My invention relates to improvements in
automatic air-brake apparatus, and may be

defined asa valvedevice adapted to be located
at some  point between the engineer’s valve.

and the portion of the train-pipe in the rear
of the train for controlling the pressurein the

train-pipe. More specifically, it may be de-
fined as a cut-off and relief valve device lo-

cated between two sections of a train-pipe

and adapted to control the admission of alr

from one section to the other in the rear and
the exhaust of air from the latter. In this
connection it is to be understood that the
term ‘‘train-pipe” is meant to include all
that space oOr
compressed air after it flows from the main
reservoir or air - pump past the engineer’s
valve on its way to the triple valves on the
cars. | .

In its narrowest sense my invention may be

defined as the employment of the usual mov-

ing parts of a triple-valve device adapted to |

operate as a cut-off and reliet valve device in
a train-pipe as an improvement upon the de-
vices described and illustrated in the expired

.

August 2, 1831. | |
By the term *“triple valve” as last above
employed T mean the usual moving paris of
a triple valve, including the piston, main
valve, and graduating-valve, withoutintend-
ing toinclude those special or particular ports
which a triple valve in its common use ordi-
narily eontrols. . | |
Referring to thedrawings,ligure 11s a ver-

tical section of 2 modification of a triple valve |

adapted to operateasa cut-off and relief valve
and showing the prior art. Fig. 2 is a vertl-
cal section of my improved mechanism on the
dotted line 4 v of ¥ig. 3, showing, so far as
possible in a single figure, the relationship of
all the working parts. Fig. 3 is a section of
the casing 2 on the line z z of Fig. 2 looking
downward, with certain additional paris not
shown in Fig. 2. Tig, & is a vertical section

passage which is filled by the

patent to Westinghouse, No. 245,110, dated

l of a well-known device adapted to control the

admission of fluid under pressure between a
main reservoir and a train-pipe. Fig. 51s a
view of the bearing-surface of an engineer’s
rotary valve. Fig. 6 is a plan of the seat on
which the engineer’s rotary valve rests and

operates, and Fig. 7 is a view illustrating a

modification for locating the cut-off and re-
lief valve at a greater distance from the en-
oineer’s valve. Fig. 8 illusirates a modifica-
tion hereinafter fully explained.

In order that I may comply with the Rules
of Practice in that behalf, I have shown in
Fig. 1 a device which illustrates so much of
the prior art as wilienable my improvements
to be more readily understood, as well as their
relationship to the.prior art.
the triple-valve device of the expired patent
to Westinghouse, No. 220,556, dated October
14, 1879, modified slightly, so as to make it
perform the cut-oft
tween two sections of a train-pipe, as fully
sot forth at page 3, line 29 of said expired
patent, No. 245,110, as follows: ““ Various

‘modifications may be made in the appliance

described, such as may be suggested by or
copied from various triple-valve patents here-
tofore granted to George Westinghouse, Jr.,
and, in fact, the device in question has many

of the features of construction and operation

of a triple valve, the principal distinctive
features being in the addition of the spring

' and in the arrangement of the charging and

exit ports P P’ in line with each other on op-
posite sides of the diaphragm instead of at
right angles, as has heretofore been usual in
triple valves.” The reference-letters are as
far as possible taken from said Patent No.
245,110 and applied to those parts of Fig. 1
which correspond in function with the parts
of said patent. The forward and rear sec-
tions of the train-pipe P P’ are connected at
the opposite ends of the valve-casing. The
train-pipe air in charging the system goes
from P, past the piston a, through the charg-
ing-port at the under side of-the piston to the
slide-valve chamber, and thence through the
pipe P’ to the rear cars of the train. 1t will
be noticed that the ports s’ and s*in the slide-

valve 27 are plugged. When the engineer.

reduces the pressure moderately in P, the

| pressure in P’ moves the piston back to its

Said Fig. 1 is

and relief functions be-
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stop, which is held in place by spring 0% and ! sion,whose upper end bearsagainst the ported

there will be no reduction of pressure in P’;
but when in case of emergency or danger or
when for any reason more than the usual or
a moderate braking power is desired the en-
gineer opens his cock s0 as to lower the pres-
sure in the brake-pipe P more than the sup-
posed ten or fifteen pounds commonly not ex-
ceeded in ordinary braking. As a conse-
quence of this the pressure on the left of PIs-
ton a being so much reduced the back air-
pressure on the right of said piston will then
become effective in compressing the spring b2,
and consequently the piston a, carrying the
valve 27, will be shifted to the left a areater
or less distance, according to the amount of
the supposed reduection, and the movement
of the valve 27 opens the escape from the rear
brake-pipe P’ through the port ¢'. Tt will
therefore perform 1dentically the functions
described in said Patent No, 245,110, so that
at one degree of reduction of pressure the cut-
oif function will be brought into play and at
another degree of reduction of pressure an
escape-port will be opened to the external air.

I have marked port ¢’ “To B’k Cyl.” Dbe-
cause it 18 the port C in Patent No. 220,556
which is connected by a pipe with the eylin-
der. DBy simply omitting the pipe the port
opens to the atmosphere.

It will be seen that the plugs 29 and 30 are
employed to stop the ports marked P and R,
respectively, in Patent No. 220,556, It is
evideltt that the pipes P P’ might be con-
nected to the casing, the former at the un-
der and the latter at the upper of said ports,
and the ends of the valve-casing closed as
In said patent. The deviece would then op-
erate as described, and the pipes P P’ would
still be in line with each other, though notin
line with the movement of piston q.

. Going now to Fig. 2, my improvements will
be readily understood. T arrange according

to convenience a main valve-casing 1 and a

second section 2. In the main casing 1 is a

chamber P for a piston @ and a chamber for _

a slide-valve 27, having a graduating-valve
23 operating therein and controlling a port
C', leading from its chamber. The arrange-
ment of piston a and valves 27 and 28 will be
readily recognized as essentially-that of the
corresponding parts of a triple valve. The
casing 1 also has two nozzles or connections—
R, for attachment to the main reservoiror air-
pump, and P’, which leads to or becomes Lhe
train-pipe running to the rear of the train.
It will be understood that I use the reference-
letters I’ and P’ throughout not so much to
Indieate parts of the mechanism as to indi-
cate the character of air-pressure which the
designated parts contain. All the parts to
which both letters are applied are filled with
air which has passed by the engineer’s valve
and which I therefore designate ¢‘train-pipe
pressure.” A ported valve-seat 3 is fixed in
the casing 1, on which rests the valve e, held
to its seat by the spring ¢’ of any desired ten-

rest or plate 4. The valve e is coupled to the
stem of the piston a, as shown, and said pis-
ton has a considerable movement independ-
ent of the movementof said valve. A series
of ports 5 5 are made through the bushing of
the chamber P into a groove or passage 0
around said bushing, which finally leads to
chamber or passage P’, past the check-valve

70

75

/, which is normally closed by the spring 8.

T'his series of ports may extend completely
around the said chamber, as will presently be
fully described in connection with Fig. 7.
One or two small ports 9 may also be made
through the bushing of said chamber into a
small eavity 10, from which a pipe 11 may
lead to the small reservoir 12, whose office
will be presently fully deseribed. The pipe
13 offers a convenient means for attaching g
pressure-gage. ‘T'he uppercasing 2 serves as
a cap to the chawmber of piston ¢ in Fig. 2.
Said casing likewise incloses the engineer’s
rotary valve 14, resting and revolving upon
the valve-seat 15, which is preferably made
separate {from the casing 2, so that it may be
readily removed for grindingits surface with-
out removing casing 2. The seat 15 may be
held in a fixed position by the two screws 16
16.  (Seen in Fig. 38.) The top of the casing
2 18 closed by a cap 17, through which pro-
jects the shaft 18, to which is fixed the engi-
neer’s valve-handle V. Thelower end of the
shaft 18 fits a slot in the upper side of the ro-
tary valve 14, so that with each movement of
the handle V the valve 14 will be rotated in
the same direction.

Therotary valve14, Fig. 5, has the two ports
14* and 14* through it and the cavity 14¢ on
its under side. This latter cavity serves the
same purpose as the ordinary
ordinary slide-valve. The seat 156, on which
the rotary valve operates, has the large port
or.passage P, leading to and really being part
of chamber P, the small ports 19 and 20, also
leading to chamber P, the port or passage I,
and the exhaust-ports 21 and 22, leading to
the atmosphere by passage 23. The passage
L: leads out of the casing, and a correspond-
Ing passage B (seen in Figs. 2 and 3) likewise
rans from the chamber P to the outside of
the casing. In TFig. 3 these passages are
closed and connected by the cap or plate 24,
held in place by bolts 25. The passage I, is
controlled by the valve J, held to its seat by
the spring K, gaged to a definite tension for
reasons presently to be described. In Fig. 3
the pipe 11, leading to the small reservoir or
tank 12, is fixed to the cap 24, and it will be
noticed that the opening from passage I3 into
sald pipe may be very small, ifdesired. Parts
1 and 2 of the casing may be held together by
bolts through holes 26. |

Ifig. 6 illustrates the same view of the INIE
tary-valve seat seen in Fig. 3. Let us sup-
pose that I'ig. 5 is placed upside down upon

FFig. 6, so that the lines V of the two figures
| or the position of the valve-handle shall cop-
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respond. This is the position shown in Fig. !

9. There are five positions to which the ro-
tary valve (or handle) may be turned. In
the first or normal or running “Run,” Fig. 6,
the port 14° in valve 14 will meet port L in
the valve-seat and admit pressure from res-
orvoir R through L and B into chamber P
and thence to P'. All other ports will be closed.
The second position of thehandle V ismarked
“Ser.,” or the position for service application.

In this position a portion of cavity 14¢ of the

rotary valve connects port 19 with exhaust-
port 21, thus venting air gradually from P,
while all the other ports are closed. In the

are closed. In the fourth position, marked
emergency action, the
cavity 14° connects the large ports P and 21,
thus venting the pressure in P instantly to
the atmosphere. In the fifth or release posi-
tion of V, marked ‘“Rel.,” the large port 14®
opens into P, while a portion of cavity 14°
connects ports 20 and 22, as shown in Kig. 2.
This admits pressure rapidly from R to P and
exhausts very slowly from P to 25.

From the above description the operation
of the apparatus will be readily understood.
Figs. 4, 7, and 3 will presently be described.

Let us suppose that the brakes are to be
operated with about seventy pounds pressure
in the train-pipe and auxiliary reservoirs and
about eighty-five pounds pressure in the main
reservoir, according to the general custom.

We will turn the engineer’s valve to the first

or running position, in which the port 14° reg-
isters with port L. Air then goes from R
through 14° and L, and thence by passage B
into P, and thence by ports and passages 9
and 6 into P, and to the cars in the rear. In
passing from L into B, Fig. 3, the air musb
1ift valve J against spring K, which we as-
sume is adjusted to balance a pressure of
about fifteen pounds per square inch on the

side of the valve. The valve J and
spring K will therefore take the pressure in
1, or main-reservoir pressure at eighty-five
pounds and admit it into B up to seventy
then keep the passage closed.
In the performance of this funetion the valve
device J K is called a* pressure-reducing”
valve when spoken of with reference Lo the
lower pressure of seventy pounds in the train-
pipe, which 1t automatically regulates from
the higher main-reservoir pressure of eighty-
five pounds, cr it is called an ¢ X CesS-Pres-
sure” valve when described with reterence
to the higher main-reservoir pressure which
‘+ maintains over the lower train-pipe pres-
The brake system being thus charged,
o set the brakes moderately the engineer
moves his valve to the second or ‘“gervice”’
position. All ports between R and P are
closed, while cavity 14° connects ports 19
and 21, gradually reducing the pressure in P
and tank 12 about six or eight pounds. The
valve is then turned to third or ‘““lap” posi-
tion, closing all ports. ‘The pressure in I

| sure in said tank iz exhausted In

L

the action on the piston d is the same.

for should any air in

€2
L

thereupon moves pisiton upward, first cross-
ing ports 5 and unseating valve 28 and then
drawing the valve 27 so that the port con-
trolled by valve 28 registers with C'. The
hollow stem of piston « slides over the stem

-

of valve e, and the valve e remains seated by

70

the spring ¢, which limits the upward move- -

' ment of the piston ¢ to about three-fourths

ry

of its chamber. Air thereupon flows out of
P’ until the pressure above piston ¢ moves

it down and closes valve 28. Further moder-

in P will further
These reductions

ate reductions of pressure
oraduate reductionsin P’.

| in P’ operate all triple valves for service ap-
third position of V, marked ““ Lap,” all ports y

plications. Again, supposing the syvstem
charged and an emergency application de-
sired, the engineer’s valve 1s moved to fourth
‘nstead of second position. The cavity 14°
then connects large ports P and 21 and in-
stantly exhausts the pressure in P, causing
the piston a to move through the full trav-
erse of its chamber and open the valve e.
The slide 27 will also pass across and open
port C'.
sure from P’ and the consequent operation
of the quick-action emergency-valves on the
adjoining cars. 1o release the brakes, the
engineer’s valve 1s turned to the fifth posi-
tion, Fig. 2, admitting air rapidly from R to
P, which forces the piston & back to normal
position and opens the ports 5.
may sometimes be released after being set
by turning the engineer’s valve to running
‘hstead of release position. In either eve}lt
n
from R goes through
passage P and in the other through passages
I, and B into chamber P and forces the pis-
ton o and slide 27 into the position shown in
Fig. 2 before 1t opens ports 5 and admits the
pressure into P'. 1 prefer that the ports o
shall be so located that the piston a shall
move slide 27 to close port C' betore opening
the ports 5 and also that said piston shall
passabovesaid portsin itsindependent move-

the one case the air

This causes a rapid exhaust of pres-.

75
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ment of opening valve 28 and before moving

valve 27. It will be seen, therefore, In Fig. 2

that as quickly as piston a passes across the
ports 5 and so long as it is performing ifs
functions of releasing pressure from P’ the
check-valve 7 is entirely cut out ot operatbion,
P’ leak past the check-
valve it would pass to the under side of pis-
ton a,alreadyopentothe train-pipe P',through
the chamber of valve 27.

In Fig. 3 the tank 12 isalways open to the
upper side of piston a, and hence the pres-
the emer-
oency action through ports P and 21and cav-
ity 14¢. In Fig. 2 thetank 12 opensinto the
piston-chamber through port 9, so located
that in the emergency action piston ¢ passes
above it and connects the tank 12 with the
chamber on the under side of the piston, S0
that the air in the tank will be exhausted

past the valve e or through port C'. DBoth

these tanks may be employed, but one is sutli-
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cient. Throughout all the drawings it will
be understood that the only purpose of tank
12 1s to afford a convenient means of enlarg-
ing the spaces filled with train-pipe pressure,
(designated by the letter P.)

I have spoken of the device J K in Fig. 3as
& ‘*pressure-reducin g-valve” device. In Fig.
4 I illustrate another well-known form of pres-
sure-reducing valve for admitting the air at
i a main reservoir or air-
pump into the train-pipe at a lower pressure
and automatically regulating the difference
between these pressures. This device is
copied from the device shown in expired pat-
ent to Westinghouse, No. 251,980, dated Jan-
uary 3, 1882,
and B enter the casing from the same side in-
stead of opposite sides and that the valve D
and handle K M are omitted. It 1S evident
that the device of said patent is made by hor-
Ing a hole through the piston E and then fit-
ting the valve D therein. In the device of
Fig. 4 the same piston E is left solid, but the

stem D performs exactly the same funection

In opening the valve Cas the stem of D in said
patent. The same reference-letters are used
as In said patent to denote the same parts,
and I have added the numera] 49 to the fric-
tion device on the Ppiston E, which bears
against the walls of the chamber and regu-
lates the movement of the diaphragm of said
device, consisting of one or more packing-
rings. |

It is intended that Fig.

4 may be moved to
the left and fastened to

-meeting passage L, and the passages B in the

40
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two figures also meeting and there being
flanges on the sides to accommodate bolts 25,
Just as in Fig. 3. Airthen goes through pas-
sages L and A, past valve C, then through
bassages B B into P, until train-pipe pres-
sure on the under side of diaphragm F and
piston E overcomes the spring H and moves
the piston upward, permitting spring ¢ to
close valve C. Asthe pressurein P and B de-
clines below the force of spring H the said
spring moves the piston E downward, and the
stem D opens valve against spring c.
the automatice regulation of the pressure in
I and P—thatis,in the train-pipe—iseffected.
T'he force of spring H is governed by the nnt
k, which may have g handle, as shown. Fig.
4 assumes that the passage B and train-pipe
are normally charged.

Referring to details of construction, two
peculiarities are noticed in Fig. 4. First,
there is the combination, with the movable
diaphragm F, adapted to be operated by fluid-
pressure, of a piston E, connected thereto
and fitting in g chamber, and a friction de-
vice 49 on the piston E, which bears against
the wall of the chamber and regulates the
movement of the diaphragm ¥, or, speaking
still more broadly, the construction shows a
combination, with a movable diaphragm F,
adapted to be operated by fluid-pressure, of

means 49 for effecting frictional resistance for |

close the valve C, but

éxcepting that the passages A

Fig. 2, passage A |

| the purpose of regulating the movements of

the diaphragm F, which is independent of or
additional to the usualinecidental or unavoid-
able resistance of the part or parts which may
be operated by the movement of the dia-
bhragm. Again, it will be noticed that the
piston E is moved upward by fluid-pressure
in B and P above a certain maximmum and
downward by the spring H. The piston E in
its downward movement opens the valve C by
the stem D coming in contact therewith; but
the piston E in its upward movement does not
merely permits its clo-
sure by the spring ¢ as the stem D moves out
of the way. These parts therefore represent
acombination of a train-pipe, a passage from
an engineer’s valve to the train-pipe, a regu-
lating-valve in the passage, and a piston or
diaphragm which is Independent of the regu-
lating-valve and is moved by the pressure of
the spring H to effect the opening of the valve
when the train-pipe pressure 18 below a deter-
mined maximum and is moved by fluid-pres-
sure to permit the closure of the valve C when
the train-pipe pressure is above the deter-
mined maximum.

In Fig. 7, instead of connecting casings 1
and 2 directly, I have fastened a cap 31 to
casing 2, to which the nozzle R and pipe 13
may also be connected. Another cap 32
closes the piston-chamber of casing 1, and the
caps 31 and 32 are connected by a pipe P.
The pipe 11 and tank 12 may be connected to
the latter, as shown.
between 31 and 32 is made large enough, the
tank 12 may evidently be dispensed with. As
previously explained, I employ the letter P
to indicate that all parts to which 1t is ap-
plied are filled with the same kind of pres-
sure. The piston a being removed from its
chamber, the row of ports 5 5 is shown. If
sixty-four of these poris be made one-six-
teenth of an inech in diameter, their aggregate
capacity will be equivalent to one port one-
half inch in diameter, and if they be three-
thirty-seconds of an inch in diameter their
aggregate capacity will be equivalent to a
port three-fourths of an inch in diameter.
Either size will be ample for admitting pres-
sure into the train-pipe. Moreover, there
will be no danger of the chamber becoming
clogged with grease, since it will be blown
through said ports into pipe P’

IFig. 8 illustrates a modification the prin-
cipal purposes of which are to provide for
operating the piston @ and the valves 27 and
28 horizontally instead of vertically, as in
IFig. 2, and to avoid the use of the check-valve
7 between the ports
18 arranged as shown, having suitable cham-
bers for piston ¢ and valve 27 to operate hori-
zontally. The valve-seat 15 rests on top of
casing 1, the valve 14 operates on the upper
side of the seat 15, and both are inclosed by
the casing 2 as in Fig. 2. A cap 34 closes the
chamber of piston ¢ and may hold the stop

0" and spring b2, which will be recognized as

o and P, The casing 1’
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the equivalent of the p&rts similarly lett_edred '
- of Fig. 1.

The ports 5 are arranged subsian-
tially the same as in Fig. 2. The piston «,
however, rests normally on the right side of
said ports, being held there by the spring ¢/,
which is preferably made in this instance
about stout enough to easily move the piston
o when the pressures on its opposite sides are
nearly equal. Thebolt 33 otfers a convenient
means of attaching the casing to a support.

It is understood that the ports and passages

 in valve 14 and seat 10 and the mode of op-
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. 8 as in the other figures.

erating valve 14 are exactly the same in Kig.
The view 18 prac-
tically that of a central section of Fig. 2 look-

"ing to the right. The valve 14 is, however,

revolved farther around, as though port 14°

in the valve 14 stood about opposite 23 1n Fig.

&)

3. The valve is turned to this position sim-
ply to enable the observer 1o readily under-
stand that it is identical with valve 141in Figs.
9 and 3 and operates to control identically
the same ports in the seat15. Itis sufficient
to say that when the valve 14 is revolved to
either of the positions designated above as

“ranning” or *f release” airis admitted trom

R into P, whence it flows against the piston
a, moves it to the left across the ports 5,
through which the air flows into passage 6,
and thence to P’ and to the train-pipe In the
rear. It will be noticed that the end of the
piston-stem bears against the rest 4. Asthe
piston moves to the left it carries the rest 4
also to the left,compressing thespring ¢’. The

ports 5 being uncovered, the air flows from P
are about equal-

into P’ until the pressures
ized, when the spring ¢’ moves the rest & back
to its normal position and the piston ato the
right across the ports 5, as shown. When the
air is vented from P for the service action,
there can be no return flow from P’ to I?, as
cats it off. The piston will
therefore move back against the stop b and
vent the air from P'. The hollow end of the
saton-stem slides over the stem of valve e, as
in Fig. 2. In this arrangement valve 28 1s
normally unseated, but valve 27 closes port
C'. TIn the emergency action when the air is
quickly exhausted from P the piston moves
through its full traverse to the right and pulls
the valve ¢ off its seat, quickly venting the
air from P'. It will be noticed that the pis-
ton ¢ is limited in its movement to the proper
position for service action in Fig. 8 by the
springs ¢’ and b® and also by the alr-pressure
upon the valvee. I designate either or all of
these means by the general term of ‘“a yield-
ing force,” meaning a force capable of limit-
ing the movementof the piston in service ac-
tions and also of yielding to permit the fur-
ther movement of the piston for emergency.

If the spring ¢ is nicely adjusted, 1t will an-
swer the purpose, aided by the air-pressure
on valvee: but the useof the spring 6*is a con-
venient way of providing additional means.

~ Speaking generally of the mechanism illus-
trafed and deseribed, it is to be
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ing parts herein.

pipe pressure in

‘tion, and a

that I do not claim any invention in connec-

‘tion with the rotary valve, such as 14, since

such a rotary valve is shown in expired pat-

| ent to Westinghouse, No. 214,602, dated April

22; 1879, as valve C therein, and in this con-
nection it may be remarked that I consider
ithe valve 14 as the equivalent merely of any
five-wav cock adapted to occupy five posl-

tions—one for opening & comparatively large

and a second for opening a comparatively
small passage from main reservoir to train-
pl1pe, ,

large and a fourth for opening -a compara-
tively small vent from
fifth position for closing all ports.

the pressure-reducing device J KX and pas-
sage L of Fig. 8 or the arrangement of the
«“ warning” ports 20 and 22, since all these
things are described in sald last-mentioned
patent, and 1 have employed the letters J K
L of said patent to indicate the correspond-
1t it is not desired to give

the “warning” that the engineer’s valve isin

release position, the ports 20 and 22 may be
omitted. Neither do I claim any invention
1 connection with Fig. 4, since, as we have

‘geen, it is taken from said expired patent, No.

251,980. I merely describe all these various
devices as capable of operating in connection
with those elements of mechanism which con-,
stitute my invention, as pointed out in the
claims below.

T claim— |

1. In an automatic air-brake cut-off and
relief valve device, including the usual mov-

ing parts of a triple-valve device the combi-

nation, with a piston-chamber and a piston

a third for opening a comparatively

70

75

80

the train-pipe, and a
_ Neither
' do I claim any invention in connection with

00

95

100

105

controlling the release of train-pipe air work-

ing therein,
bushing of the chamber for admitting train-
pipe air from said chamber into the train-pipe

in the rear and located so that said piston

travels across them in one direction before

air is charged past the piston into the rear
train-pipe, and in the other direction before
a train-pipe release-port is opened, a gradu-
ating-valve for gradually reducing the traln-
a service application, an
emergency - valve for quickly releasing the
train-pipe pressure in an emergency applica-
yielding means for holding said
emergency-valve closed, and for limiting the

traverse of said piston to the proper position

for a service application and permitting it to
move to the position for an emergency appli-
cation. = S o
"9 In an automatic brake system, includ-
ing the usual moving parts of a triple-valve
device operating in a train-pipe as a cut-oft
and relief valve device, the combination,with
a piston in a chamber controlling the release
of train-pipe air, of a oraduating-valve for

venting the train-pipe air in a service appli-

cation, an emergency-valve for venting the

of a row of ports through the .

110
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125

130

train-pipe air in an emergency application

| and a row of ports opening from said cham-
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ber into a passage for ad mitting air past said
piston into the rear train-pipe, located so as
to be crossed by said piston in alternate di.
rections before admitting air through said

ports, and before opening the service-vent

from the train-pipe, respectively, and a yield-
ing means for limiting the movement of sajd
piston for service action, but permitting it a
further movement for emergency action.

5. Inan automatic brake system, including
tne usual moving partsof a triple-valve device
operating as a cut-off and relief valve device
1n a train-pipe, the combination,with a piston
In a chamber controlling the release of train-

| pipe air, of a graduating-valve for

}

venting
the train-pipe airin a service action, an emer-
gency-valve for venting the train-pipe air in
an emergency action, an engineer’s valve, a
tank charged with air from the piston-cham-
ber, and a port through the wall of the cham-
ber to the tank located so that the piston
shall stand on one side of said port during the
service action and on the other side thereof
during the emergency action.
MURRAY CORRINGTON.
Witnesses: |
MAURICE SPILLANE,
E. E. LoVE,
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