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10 all whom it may concern: .
Be 1t known that I, Howarp M. P. Mur-
PHY, a resident of Pittsburg, in the county

o - Allegheny and State of Pennsylvania,

hiave invented certain new and useful Tm-
provements m Air-Brake Apparatus; and
I do hereby declare the tollowing to be a
full, clear, and exact description of the in-
vention, such as will enable others skilled in

the art to which it appertains to make and

se tize same.

This invention relates to improvements in
air brake apparatus and more particularly
to a triple valve mechanism.

One object of my present invention is to
S0 consiriiet a triple valve mechanism as to
enhance the efficiency of the same and insure
the accurate operation in effecting the appli-
cation and release of the brakes under all
conditions and also to cause the proper re-
charging of the auxiliary reservoirs.

A further object is to provide improve
means for insuring efficiency and accuracy
in both service and emergency applications
of the brakes and to provide 1mproved means
for effecting a graduated release of the
brakes. ' | '

A Turther object is to so construct a triple
valve mechanism that it shzall be VEry Sensi-
tive to variations of train pipe pressure, re-
gardless of the position on a long or a short
train, at which said mechanism may be lo-
cated. _ -

A further cbject is to improve in other
respects, the construction of triple valve
mechanism so as to avoid possibility of im-
pertect or faulty operation of the brales
and also to provide means for the mainte-
nance ot brake cylinder pressure in spite
of leakage. -

With these objects in view, the invention
consists in certain novel features of constriie-
and arrangements of
parts as hereinafter set forth and pointed
out 1 the claims. ' o

In the accompanying drawings Hignre 1 ig
a sectional view of a triple valve mechanism
embodying my improvements, the parts be-
mg shown in “ release » position; Fig. 2 is
a similar view with the parts in “ release
lap ” position. Fig. 3 is a view showing the
paris 1n the “emergency ” position: 1o, 4
15 a plan view of the main slide valve sent -
18, 5 18 2

A

=

constitutes one end of a chamber 3.

‘the port 7 by

graduating valve. In the sectional views,
the sections of the slide valves and the valve
seat are taken on the lines z—a, y—1, and
¢—z respectively of Figs. 4, 5, and 6.

1 represents a casing, one head 2, of which
A bush-
ing 4 is Iocated within the casing and affords
a valve chamber 5 which communicates at
one end with the chamber 8. A piston 6 is
located within the chamber 8 and is provided
with a rod 7 for operating slide valves R and
S 1n the valve chamber 5, as hereinafter de.
seribed.  Ducts 8—9 are provided for con-
ducting train pipe fluid to the chambers 3—H
and the chamber 5, together with that por-
tion of the chamber 3 {o the left of the Pis-
ton will constitute what may he convenlently
termed, * a controlling space”. At the junc-
ture of the ducts 8 and 9 a check valve 10
15 located, and is pressed upon 1ts seat by
means of a light spring 11, said valve being

adapted to prevent a backward passage of -

flaia from the controlling space, through the
duct 9 to the train pive. A duct 12 consti.
tutes a confinuation of the train pipe duct
¢ and 1s in free communication af one enaq
with a duct 13 which terminates in a port f
m a seat T for the main slide valve S, The
port 7 and duets 13,12 and S thus constitute g
free path for fluid from the valve chamber
o {which constitutes a portion of the con.
trolling space) to the train pipe under cer-
tain conditions, but such path is closed under
other conditions (as in enlergency ”’ posi-
ton of the mechanism) by the covering of
the main slide valve Q.

Auxiliary reservoir fluid is admitted to
the chamber 5 (at the right hand side of the
piston 6 therein) through a port 14 which
receives such fluid threugh ports 15 in a hol-
low enlargement 16, from an auxiliary reser-
voir duct 17. When the parts are in position
to effect a recharge of the auxiliary reser-
voir, the piston 6 will uncover a duct 18 in
the wall of chamber 3, so that train pipe
fluid can flow from the controlling space at
the left of the piston through said duect 18
and thence through ports 19 in abutments 20
and finally through port 14 and the ducts 15
to the auxiliary reservoir.

For reasons which will hereinafter appear,
1t is desirable at certain times to restrict the

top plan view of the main slide | fiow of auxiliary reservoir fluid from the

| valve, and Fig. 6 is a top plan view of the 55
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“chamber 8 and the auxiliary duct.

auxiliary
richt of the piston 6 and at other times to
permit free communication between the
To ac-
complish this, a rod 21 is employed, said rod
being provided with a contracted portion 22
which, when in the position shown in Fig.
1, will permit a free communication between
the chamber 3 and the auxiliary reservoir
duct. It is apparent however, that when the
larger portion 23 of the rod 1s disposed 1n
the port 14 and between the ports 19, the
passage for auxiliary thud to the chamber 3
at the right of the piston will be restricted.
The rod 21 passes through a gland 24 secured
to the pisten 6 and enters a socket 25 In the

piston rod 7, the movement of said rod 21 1

one direction being limited by the engage-
ment of a head 26 thereon with the gland 24.
The rod 21 is normally pressed in this direc-
tion by a spring 27 located in the socket 23,

and said rod 21 is movable in the other di-

rection for effecting a slight movement of

the piston by the action of the spring, by en-

oroement with an abutment 28 afforded by
the enlargement 16.

A duct 29 leads to the brake cylinders and
communicates with a chamber 30. Irom
this chamber, a duct 31 extends to the valve

seat I,

other end of the duct 31 so as to prevent a

back flow of brake cylinder fluid through the

duet 81 under certain conditions. A duct 33
also communicates with the chamber 30 so as
to, in effect, constitute an extension of the
brake cylinder duct 29. The duct 33 1is
adapted to communicate, through a valve
chamber 38°, with a duct 33%, and the upper
end of the latter terminates in a port ¢ 1n the
valve seat T. With the parts in the positions
shown in TFig. 1, the brake cylinder ducts
09, 33 332 are open to an exhaust duct 24
through the medium of port ¢, a cavity or
passage m in the main valve S, and an ex-

~ haust port ¢ 1n the valve seat T

00
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DO

60

65

A safety or reducing valve 37* is adapted
to communicate through a duct 37 with the

valve chamber 33%; and mounted to move

longitudinally in said valve chamber 1s a

valve 33 which, under certain cond ‘tions,

i1l be caused to engage a seat 35° and thus
close communication batween the brake cylin-
der ducts 83— 29 and the ducts 37 and 35™
The valve 33 is provided with grooves 35* in

its intermediate porticn to permit communi-.

cation between the ducts 33 and 33* and to
permit communication of these ducts with
the reducing valve duct 37. The lower por-
tion 33, of the valve 85 operates as a piston

in the lower portion of the valve chamber

33>, while the upper portion 83° of sald
valve, operates as a piston in the upper por-
tion of the valve chamber 33°. The diameter

of the piston portion 35" of the valve 35 1s | the port % communicating

<0 as to communicate at one end with
a port ¢ therein. A check valve 22 closes the

reservoir to the chamber 8 at the ! appreciably

- En p—a e e -

012,317

_ greater ﬂian the diameter ol the

piston portion 85¢ of said valve, and also the

greatest dlameter of the seat 33° 1s appre-

ciably smaller than the diameter of the pis-
ton portion 33°, for reasons which will be
fully explained hereinafter. A spring s5°
normally tends to press the valve 35 1n a ci-
rection to hold it from its seat and thus
maintain (under certain conditions) com-
munication between the duct 33 and the
ducts 37 and 33%. ' -

Below the enlarged
35, a chamber 35° 18
chamber, ducts ¢* communicate.

'piston 350 of the valve
located, and with this
The short

ducts ¢ communicate with each other and
- with a duct ¢, the latter terminating at 1ts

apper end in an L-shaped port ¢ in the valve
soat T. A short duct ¢* communicates at

“one end with the upper end of the valve
chamber 33" above the smaller piston por-

tion 85¢ of the valve 83, and at its upper end,
the duct ¢* communicates with a port ¢ 1n
the valve seat T of the main slide valve. The
ceat T also contains a small port 4 which 1s
connected directly to the atmosphere by the

duct 34. The ports ¢, & and ¢ in the main

valve seat are controlled by the operation of
the valves R and S, for controlling the move- -
| ments of the valve 83 to effect the graduated

release of the brakes and to cut off the pres-
sure reducing valve from the brake cylinders
in the emergency application of the brakes
as more fully hereinafter described. |

The main slide valve S is made with an

approximately U-shaped cavity or passage
n tor the purpose of connecting the ports g
and % in the “release ” position of the mech-
anism and a port ¢ in the main valve 1s
adapted to register with the port ¢ in the
“ pelease ” position of the parts, and the
cavity or passage m (in this position) con-
nects the ports d and e. The cavity m 1s

made with a small extension m* for estab-.

lishing a connection between the ports ¢ and
¢ in case the main valve S should travel to
the right of its “ release” position. A port
%' in the main valve, is adapted to register
with the port ¢ in the seat T, and a port p*

in the main valve registers with a port 6 in

the seat T when the mechanism is 1 * serv-
ice ” positicn, the port b being connected by
2 duct 46 with the auxiliary reservoir space

at the right of piston 6. A port / n the

mnain valve registers with the port « when

the mechanism is in “quick service ” POSsI-

tion.

parts are in position to effect an “emer-
cency ” application of the brakes.

The graduating valve is made with a cav-
ity or passage ¢ adapted to fully conmect
ports % and p of the main valve when the
oraduating valve is in its extreme left hand

pozition with reference to the main valve S,
with the port &%

A cavity or passage v in the valve S
- serves to connect ports ¢ and A when the
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and the port » with the port p* for the pur-

T

%
i3

movable longitudinally through the seat or

pose o1 conveying auxiliary Ieservolr fluid | bushing 48 in which said rod hf,ﬁ 2 snig fit

to the bl‘rllke cylmder 1n the “service ” mph-
mtmn of the brakes. A cavity 7 in the grad-

nating ﬁquve 1S ﬂchpted to tully connect
TJOltS ¥ and n? ot the main valve when the
graduqtmﬁ valve 1s 1n its extreme right hand
position with reference to the main valve
(the port ¢* being connected by a duct #*
with the port ¢ and the port n* being con-
nected by a duct n' with the cavity n, for
the purpose of controlling the valve 35 to
eifect the graduated release of the nrakes).

Lhe valves R and S are, as before inti-
mated, adapted to be controlled by the move-
ments.of the piston 6, but the lﬂtuﬂl can have
a movement 1ndenendently of the valve S
throughout a portion of its throw, while the

mduﬂtum vqlve R 1s always movable with
fhe piston. To provide a lost-motion connec-
tion between the main slide valve S and the
piston 6, the rod 7 is provided with shoulders
58 and 39 to engage shoulders 40 and 41
respectively on the valve S, said shoulders
40-—41 being located a distance apart which
is less than the distance between the shoul-
cders 38—39 on the niston roc 7. The gradu-
ating valve R fits neall} In a recess 49 mn
rod 7 and is pressed to its seat on the main

valve S by means of a spring 43, which Iat-
ter also serves to hold the main valve S on
its seat T.

At the left hand end of the chamber 3 3, the
wall of said chamber is provided with a
serles of grooves or ducts 44 and with a
gTo0Ve Or d ucL 45, the latter being somewhat
longer than the ducts 44: for a purpose which
will hereis 1f1fte1" appear. It will be seen that

when the piston 1s in a pOblthﬂ at or near

the left hand end of the chamber 3. the
grooves or ducts 44—45 will be uncovered
so as to form by-passes for *’111111131‘}? reser:-
voir fluid from the space at the right of the
piston to the space at the left iheleof Al
thence through duects 44® to the valve cham-
ber 5. When the piston reaches a position
to uncover the duects 44—45, the valve S
will have been so moved as to uncover the
port ¢ 11 the seat T and the auxiliary reser-
voir air can therefore pass through the duets
31-—29 (past check valve
cylinders.

The duet 46, which communieat tes with the
right hand end of the chamber 3, is extend-
ect past the port b of valve seat T, as shown
at 46%, and at its left hand end, the duct 46
iz connected, through ducts 47 in a valve
seat 48, with a cham oer 49 at the left ];nnd
end of the casing. A duct 50 leading from
an emergency reservoir (not Shown‘n also
comimunicates with the chamber 49 and COM-
munication between the ducts 462 and 50 is
normally closed by a valve 51 which is
pressed to 1ts seat by a light spring 52. The
valve 51 is provided with a rod 53 which 1s

52) to the brme .

- ey W N RE | gy A

Py

the end of the socket 552,

and che rod 53 is adapted under certain con-
ditions, to be engaged | 0y a m D~m oo at the
feft 11(:"’ o1 the p viston rod 7 fm the purpose

of opening the valve 51. The nipple 1s se-
cured in the end of a qed et 55* 1n the piston

rod and through said nipple, a rod 54 1is lon-
g1t 1cinally movable. The rod 54 | is provided

T’il[l"lll the soclet
‘1(}

ao) with a head 542
inst which one end of a spring 56 bears,
the oLhm" end of said spring bearing ﬂﬂulﬂ‘“{,

i) ne rods 53 and
54 are so dlsmf-sed and are of such lengths
wLﬁwelTT to eacir other that the rod ch can

gage the end wall of the valve chamber 5
smd comn DI ef:cs the spring 56 a shight atiount,
Lefore the nipple 55, at the end of the 'p1~;~
ton rod 7, engages the 10(:1 53 ﬂrm opens the
valve 51, so dmt a movement of the plston,

6, through a 11111 fad di:}*ance v*]l] be affected

r m?' the ar‘*tmn of the :,.i,.-ﬁmn 56 while the valve

51 remains seated, for
described. :
Having described the mechanical constrne-
tion of my impros en"@u{m I fﬂﬂ preceed to
;apl.:un thhe ¢ operation of 11 1€ mechanism un-
der Various covldi_tlmhj in contvolling the
operation of the brakes. It may be assumed
wt the brakes have been applied, and that
15 cesired to effect a eraduated release.
]

a purpose hereinafter

In accomplishing this, the engineer will
cause a Lempwlmy rise of train pipe pressure
py a manipulation of a brake valve of any

»

of coustruction. The train
having been ra 1‘?6(‘1 above that
v reservelr a sufficient amount
ton to move to Lhe r1ght
7 oor Yemergency ” posi-
n *rhl operate to move the
- n ‘3"11{!‘3 valves B and 8
't B same {Hrect on. During this move-
‘f the valves R and S to the 1 right, the
ports £t and ¢ and p* and b will be first dis-
connected anc then the cmnj m will com-
municate with the port ¢, and port ¢ will COn-
neet wi ith port ¢ fmd cavity n with poit /.
At me same time, the piston § will open or
uncoveyr the 10nﬂ 2100V 1‘3"' at the rigoht
hand end of the r‘lmmjvcr 5. dhe further
moevement of the piston § and valves and
the l‘ig};zi: vill cause the port g to recis-
vitn the cavity n and th; rocl 9] will be
::1 to COﬂlplf:‘”' the spul ne 21 —1the con-
ed portion 22 of said rod, e%hdhalmm
?mﬂ communication L‘wtween the right hand
side of the piston and the nuulmv reser-
voir. The movement of the parts will con-
Lmua until they will assume me POsI{IoNs
shown 1 IFie. 1, when the eml v o will
ILEC]Y Conﬂect pox ts d and e and the ca VILY 2
will be in full v egister with the ports ¢ and
fi,—the port ¢ being in full register with the
poz’*{: c. it will also be observed that at this
time, the cavity = of the graduating valve

oicunaw form

‘:ﬂpe pressure

mn the uim] i
¢ au

Lﬁl‘""'
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will fully connect the ports * and #»*. Krom
the foregoing description, it will be seen that
the valve 35 will be pressed to the position
shown in Fig. 1, by the action of the spring
359 and by the pressure of the brake cylinder
fluid, as the space below the large piston
portion 85 of the valve 35 is freely and di-
rectly open to the atmosphere (through the
ports and passages ¢%, ¢, ¢, L, ¢*, 1%, 7y, 0y W,
n, & and 84) and although the space above
the smaller piston portion 35° of valve 35
is also directly open to the atmosphere
(through the duct ¢*, port g, cavity n port 4

and duct 34), the cylinder pressure acting
between these differential pistons (35 and
35¢) will of course exert a net force in the
direction of the large piston. In conse-
quence of these conditions, fluid from the
brake cylinder will be free to pass from the
ducts 33 and 33* (and thence, by ports e and
d and cavity m) to the atmosphere through
duct 34, as long as the space below the piston
35Y is open to the atmosphere. This will be
the case as long as the graduating valve re-
mains in the position shown in Fig. 1. Ii
the rise of train pipe pressure which caused
the piston 6 to move to its release position
was only temporary (that is to say,—1f atter
moving the “brake valve” to its “ release ”
or “running ” position for only a few sec-

onds, the engineer returned it to its “lap ”

position), the pressures acting on the two

sides of the piston, 6, will quickly become

approximately equal, as the train pipe fluid

will flow rapidly into the auxiliary reservoir

through the ducts 18* and 18, the latter hav-
ing been opened by the piston just betfore

reaching the end of its travel to the right.
As soon as the pressures acting on the two |

sides of the piston 6, thus become approxi-
mately equal, the spring 27 will move the
piston (through the mecium of the rod 21) to

“the position shown in Fig. 2, thus closing or

covering the duct 18 and also causing the
oraduating valve R to disconnect and close
ports n® and #* of the main valve and there-
fore shut off the space below the piston por-
tion 35° of valve 35 from the atmosphere.
The piston portion 35Y of valve 35 has a free
fit in its cylinder (the lower portion of the
valve chamber 33%) and therefore brake cyl-
inder fluid will quickly Ieak to the space 35
below said piston portion 35°. Because the
upper piston portion 35¢ of valve 35 1s still

exposec on its upper side to the atmosphere,

the accumulation of pressure below the en-
tire area of the piston portion 35" will quickly
cause the valve 35 to move upwardly;
corapress the spring 35¢ and cause the valve
25 to become seated, as shown 1n Fig. 2, thus
preventing the further flow of brake cyhn-
der fluid fo the atmosphere. Consequently,
this position of the mechanism may be
termed, its “release lap ” position. If the
train pipe pressure be again raised sufll-

]

‘gsoon as the auxiliary reservoir becomes ap-

012,317

ciently above the auxiliary reservoir pres-

sure to cause the piston 6 to again assume the
position shown in Fig. 1, the space below the
piston 85" will be again opened to the at-
mosphere and the valve 35 will be forced

open by the spring 85¢ and by the brake cyl-

inder pressure acting on the upper annular
portion 358 of the piston portion 35° of valve

35, (said annular portion 858 being formed

hetween the piston portion 35 and that por-
tion of the valve 85 which engages the seat
35¢). The valve 35 having been reopened as
above explained, a further flow of brake cyl-

inder fluid to the atmosphere, will be permit-

ted. It is evident therefore, that by making
temporary increments of the train pipe pres-
sure, the engineer can easily effect the grad-
nated release of the brakes on all cars of the

| train having this improved equipment. Hur-

thermore, when the brake cylinder pressure

becomes reduced to a very low degree, the

spring 35¢ will maintain the valve 35 open,
regardless of the position of the graduating
valve as it 1s only the action of the brake
cylinder pressure in conjunction with that
of the atmosphere which causes the closing
of the valve 85 ; consequently, any fluid leak-
ino into the brake cylinder or its connecting
ducts will be free to pass to the atmosphere,
when, and after the brakes have been re-
leased in spite of the fact that the piston and
oraduating valve will be removed by the

70

75
80

85

90

95

spring 27 to their “ release lap ” positions as

proximately recharged to the normal point.
When it is desired to make a full release

(not graduated) of the brakes, it 1s simply
necessary to restore the train plpe pressure

without interruption. This will, of course,
hold the piston, 6, in its “ release ”’ position;
the recharging ducts (18 and 18*) being so
proportioned to the exhaust ducts and ports
(38, 83%, 7, m, d and 34) that the complete
release of the brakes will be insured before

the auxiliary reservoir can become recharged

to 1ts normal point. o _

When it is desired to make a “service”
application of the brakes, the train pipe
pressure will be reduced in the usual way
and a simultaneous reduction of pressure
will occur in the -controlling space through

100

105

110

119

the medium of the port f. In the “ quiel:',

service ” position of the valves, the port p*

will partly register with the port 6 and the

port %' with the port e and port 7 will regis-

ter with the port . The graduating valve

will connect ports p and k& by means of the
cavity ¢ and uncover the upper end of port
I. 'The larger portion 23 of the rod 21 will
restrict the port 14. Thus it will be seen
that means are provided for permitting of a
flow of fluid to the brake cylinders from the
auxiliary reservoir and from the train pipe,
and also that because of the restriction of
port 14 by the rod 21 and because of the fact

120
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<>

that the finid conveyed to the brake cylin- | permit a flow of auxiliary reservoir fiuid

der from the auxiliary reservolr must be
taken from the piston chamber 3 at the
right hand side of the piston §, through duct
46,—the piston will be caused to stop 1n its
“ quick service” position when the rate of
recluction of train pipe pressure 1s moderate.
When the desired amount of pressure 1s thus
obtained in the brake cylinders, the piston
will move to the right until the shoulder 39
of the rod 7 engages the main valve and 18
thus stopped.
will cause the graduating valve to discon-

nect and close ports 2 and % and to close
flow: of"

port Z, thus preventing a further
fluid to the brake cylinder. If the rate of

reduction of train pipe pressure 1s slightly

more rapid (than in the case just assumed),
the valves will be moved to the “ full serv-
ice ™ position, when the ports p* anc b and
7t and e will be fully connected and pert /
will have passed over port . Thus a rapid
flow of fluid from the auxiliary reservoir to

L ]

can flow from the {rain pipe to the brake
cylinder. When the desired degree of brake
cylinder pressure has been obtained, the
craduating valve B will (as in the * quick
service 7 position) disconnect and close ports

p and % and thus prevent a further flow of

auxiliary reservoir fluid to the brake cyl-

inder.
When the pressures in the auxaliary resex-
voir and brake cylinder become equal after

5 a “service ” application of the brakes, a re-

duction of train pipe pressure below the
point necessary to produce this equalization
of pressures, will cause the piston 6 to move

to the left beyond its *“service” positions, |

thus causing ports p' and %* to be discon-
nected from the ports & and ¢ and subse-
quently opening port o shightly and then
closing port 7. The spring-pressed rod 54

then engages the end wall of the chamber &

and thus tends to prevent the further io-
tion of the moving parts to the lett. During
this motion the check valve 32 prevents a

ow of fluid from the brake cylinder, through

-

port a, to the controlling space. If the brake
cylinder pressure now tends to become de-
pleted by leakage, fluid will flow through
port a to the brake cylinder from the con-
trolling space, in which latter the pressuve
may be maintained through the medium ot
the train pipe if it be desired to provide for
the maintenance of the brake cylinder pres-
sure through that medium, or if the train
pipe pressure is lower than that in the con-
trolling space, the flow of fluid from the
controlling space to the brake cylinder will
cause the auxiliary reservoir pressure acting
on the right hand side of the piston 6 to
force the latter to the left (against the re-
sistance of the spring 56) far enough to un-
cover the long groove or duct 45 and thus

This movement of the piston |

o vy — ey B
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around the pisten to supply leakage. The
approximate equalization ox the pressure on
the two sides of the piston 6 (after the
aroove 45 1s uncovered) together with the
resistance to the further movement of the
piston caused by the nut 55 meeting the end
of rod 53 (the latter being pressed to the
rigzht by the high pressure of the emergency

reservoir fluid acting on the left hand side

of the valve 51), will prevent the further
movement of the piston 6 to the left and
after the brake cylinder has been supplied
in the manner just described, the spring 56
will return the piston 6 so as to close the
groove 45.

Tn the. “emergency ”
brakes, the parts will be made to assume the
positions shown in Fig. 3. In making an
emergency application of the brakes, such a
reduction of train pipe pressure will be
caused (by manipulation of a “brake valve”
in the usual way) as to cause the slide valves
to be moved at once to the left, past their
“gervice” positions, and thus opening port ¢
(and consequently permitting a rapid flow
of fluid from the controlling space to the
brake cylinder and thus insuring the full
travel of the piston 68) and subsequently clos-
ing port 7. The piston 6 will thus oe foreed
to 1ts extreme left hand position against the
bushing 4, and thus causing the valve 51 to

be unseated through the medium of the rod

53 and nut 55 carried by the piston rod, and
consequently permitting fluid from the emer-
genecy reservoir to flow to the chamber 3 at
the right of the piston 6. The movement ot
the piston 6 to its “ emergency ” position also
causes the rod 21 to be withdrawn from the
port 14 and thus permits, at this time, a 1ree
flow of auxiliary reservoilr
ber 3 at the right of the piston, and the fiuid
from both the emergency and auxiliary res-
ervoirs, will flow from this space at a rapid
rate to the controlling space through the
orooves 44—45 and duct 44%, and thence to the
brake cylinder through the port a. The full
opening of the port ¢ by the main valve will
permit of a free flow of train pipe fluid to
the brake cylinder at this time in order to
thus transmit the rapid reduction of train
pipe pressure throughout the train. When
the pressure in the controlling space tends to
become higher than that in the tramn pipe,

| the check valve 10 is seated by its spring and

thus a back flow o fluid to the train pipe 1s
prevented. When the pressure in the emer-
oency reservoir, auxiliary reservoir and brake
cylinder become approximately equalized,
the spring 56, through the medium of the
rod 54, will cause the piston to move to the
right far enough to close the ducts 44 and 45,
in order to prevent a flow of fluid from the
train pipe to the auxiliary reservoir when it

| is subsequently desired to release the bralkes.

©
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During the service application of the | cylinder duct, valve devices for controlling
brakes (and in all positions of the main slide | the application and release of the brakes,
valve between its “release” and “emer- 1ea
‘gency ” positions) the ports ¢ and ¢

closed completely, consequently the spring

WwWere

35 held the valve 35 in its lower position (as
shown in Ifig. 1), as there were no connec-
tions formed to cause fluid pressure to move

said valve. For this reason, during the serv-
1ce application of the brakes, the pressure re-

ducing valve, connected to the duct 87 is
obviously in free communication with the
brake cylinders, thus providing means for
limiting the brake cylinder pressure in serv-
ice applications to a predetermined degree,

% ¢., the pressure for which the reducing

valve is adjusted. In the “emergency ” posi-
tion ot the main slide valve, as shown in Fig.
3, the main valve connects ports ¢ and 4 by

means ol cavity u, and consequently the space

above the piston portion 85° of the valve 35
15 thus exposed to the afmosphere. As soon,

therefore, as the brake cylinder pressure rises !
shightly, the action of this pressure on the |

valve &85 will cause said valve to become
seated (in spite of the light tension of the

spring 35%), and thus the pressure reducing

valve connected with the duct 37, will be cut
off from the brake cylinder completely, as
the port ¢ is closed in the emergency posi-
tion of the main valve. Thus it will be seen
that the pressure in the brake cylinder is not
limited in case of emergency but will rise to
a high degree, depending on the sizes of the
auxiliary and emergency reservoirs relative
to the brake cylinder and on the normal pres-
sure carried in the system. -
It will be seen from an inspection of Fig. 1
that when an emergency reservoir is con-
nected to the duct 50, said reservoir will be
charged (when the pressure in it is below the
normal value) with compressed air simul-
taneously with the recharge of the auxiliary
reservolr; fluid from the chamber 8 (at the
right of the piston 6) passing through ducts
40, 46* and 47, and, unseating valve 51, the
air will flow through the chamber 49 and

~duct 50 to the emergency reservoir.
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Having fully described my invention what

I claim as new and desire to secure by
Letters-Patent, 1s:— -
1. In a triple valve mechanism, the combi-

“nation with a casing provided with a brake

cylinder duct, valve devices for controlling
the application and release of the brakes,
and means for controlling the operation of
said valve devices, of a pressure reducing
valve connection communicating with said

brake cylinder duct, a valve, and means con-
60

trolled by brake cylinder pressure for clos-
ing said valve to close communication be-

tween the brake cylinder duct and the reduc- .

1ng valve connection. |
2. In a triple valve mechanism, the combi-
nation with a casing provided with a bralke

912,317

and means for controlling the operation of

said valve devices, of a pressure reducing

valve connection communicating with the

brake cylinder duct, a valve interposed be-
tween the brake cylinder duct and the redue- -

ing valve connection, means for subjecting

- one side of said valve to atmospheric pres-

sure, a spring normally tending to unseat
sald valve, and means controlled by pres-

sure 1n the brake cylinder for closing said

connection. o .
3. In a triple valve mechanism, the combi-

nation with a casing and a brake cylinder

cuet, valve devices for controlling the appli-

cation and release of the brakes, and means

for controlling the operation of said valve

devices, of a reducing valve connection com-
municating with the brake cylinder duct, a
normally open valve interposed between said

brake cylinder duct and reducing valve con-

nection, means controlled by said valve de-
vices for subjecting one side of the normally

open valve to atmospheric pressure, and

means controlled by brake cylinder pressure
tor closing said normally open valve fo close
communication between the brake cylinder
duct and the reducing valve connection.

1

| valve to close communication between said
brake cylinder duct and the reducing valve

50
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4. In a triple valve mechanism, the combi-

nafion with a casing provided with a brake

cylinder duct, valve devices for controlling

the application and release of the brakes,
means for controlling said valve devices, and

a reducing valve connection communicating

with the brake cylinder duct, of a normally
open valve interposed between the brake

cylinder duct and the reducine valve con-

necticn, means controlled by fluid pressure
1n the brake cylinder duct for closing said

valve to close communication between the
‘brake cylinder duct and reducing valve con-

nection, and ducts and ports controlled by

sald valve devices for subjecting both sides
of said normally open valve to atmospheric

pressure. N
5. In a triple valve mechanism, the combi-

nation with a casing provided with a brake

cylinder duct, valve devices for controlling

the application and release of the brakes,

means ior controlling the operation of said
valve devices, of a reducing valve connee-
tion, a duct controlled by said valve de-
vices and communicating with said reducing

valve connection, a valve for controlling

communication of the reducing valve con-

nection and said last-mentioned duct, with

the brake cylinder duct, said valve having

a large piston portion at one end and a small

100
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piston portion at the other end, said large

piston portion being exposed to brake cylin-
der pressure, and means controlled by said

| valve devices for subjecting the free ends of

130
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said piston portions to umospherm pres-
sure.

6. In a triple valve mechanism, the combi-
nation with a casing provided Wlth a bmhe
cylinder duct, a main valve and a gracuat-
g valve,
valves, means for sub]ecuno one side of said
piston’ LO auxiliary reservoir pressure and
means for subjecting the other side of said
piston to train pipe pressure, of a duct con-
trolled by said valve devices, a 1eleaﬁ valve

for controliing communication of said last-

1?1611@011&1 duu with the brake cylinder duct, |
sald valve having a large piston vortion at

one end and a small plston poihon at the
cther end, said large piston being ex-
pObQ‘d on the side qdjﬂcem to the smaller
piston portion to brake cylinder pressure,
neans contr olled by the main sitde vaive for
pu:mrr the free end of the smaller piston
portion “of said release valve to the atmos-
phere, and means controlled by the main
slide valve and the eraduating valve for ex-
posing the free end of the 1z Tger plSLOH por-
tion of the release valve to the atn nosbhere,
and means for subjecting the free end of the
larger piston portion of the release valve to
brake cylincer pressure.
{. in a triple valve mechanism, the combi-
hatlon with o casing m"owdea with a bralke

s
b

40

45

1ng mlv a Ppiston I“ can*rollmr said
ah*es means for csrb]ecuno one side of said
131%011 to auxiliary reservoir pressure and
means for subjecting the other side of said
piston to train pipe pressure, of a duct con-
trolled by said valve dewces, a release valve
for controlling communication of said last-
nentioned duct with the brake cylinder duct,

<a1d valve having a la \rge piston portion at |

one end L.,ﬂi 2 small piston portion at the
cther ena, said large piston portion being
e:hposed on the side adjacent to the smaller
piston portion to brake cylinder pressure,
means controlled by the main slids valve for
exposing the free end of the smaller piston
portion of said release valve to the atmos-
phere, and means controlled by the main
shide valve and the graduating valve for ex- |

' nation

. 10T exl’aﬁsmﬁ the iree end of the la

| 151106

-q-.q..'!'

posinfr the free end of the larger plsion por-
tion of the releusa valve to th Mmoswez*eq
and means for subjecting the iree end of the

large piston portion of “he release valve to
brake cylinder pressure, and spring-actuated
a piston for cont::olhm sald |

means tor moving the graduating valve to
close comumns 1111(*;1.;m11 between the larger pis-
ton portion of the release valve and “the at-

= mf}sphcj.{}

)

3. ina trple v ..-,tlve mechanism, the combi-
with a casing provided with a brake
cylincer cduct, a main valve and a graduat-
ing valve, a msfo for contrelling said
ralves S, means for subjecting one sice of said
piston to ..:Lu,_.._hary reservolr pressure and
means 1or subjecting the other side of said
piston to train pipe pressure, of a duct con-
LFOH cl by sai1d valve dcmceaa a release valve
for comloﬂmg communlcation of said last-
menfioned duct mth the bralke cylmde’f*
duct, said release valve having a large piston
partw:’l at cne end and a small piston DOT-
tion at the other end, said large piston
being _;ﬂomd on the side ad]a-ﬂent to the
ortion to brake cylinder pres-

smaller piston
sure, Means contr 0,119,1 oy the main slide valve
for mrpog‘mo he iree end of the smaller

niston portion oi said release valve to the
at ms*-:;hercﬁ and means centrollea by the
maln slide va 1“'6 and the grachm ing valve
rger pis-
ton portion of the release valve to the atmos-
phere, and means for subjecting the free end
of the large pisten nortion 0 the release
valve to brake ‘cylinder pressure, and spring-

P

i.u.t

abmate means for moving tle eraduatimg
aive to close comin anica izoﬁ hety pOT) 'thﬂ

piston portion of the release valve
and the atmoesphere, and means controlied
vy the first mentioned piston for simultane-
usly restricting the passage of {rain pipe
fAuid to the auxiliar y zesblvou"

In testimony whu eoi, 1 have signed this
spemﬁmum 1n the presence of two sub-
SCribing witnesses.

CHOWARD M. P

Witnesses:

A, N. MITCHELL,

R. S K LRGUSO}T.

MURPHY.
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