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To all whom it may concern:

Be it known that I, Warrsr V. ToUrnNER,
a citizen of the United States, residing at
Edgewood, in the county of Allegheny and
State of Pennsylvania, have invented new
and useful Improvements in Quick-Action
Triple-Valve Devices, of which the follow-
ing is a specification.

This inventicn relates to fluid pressure
brakes, and more particularly to a quick
action triple valve device.

Tn the running of railway trains, circum-
stances often arise where it-is highly desir-
able and even extremely urgent that an emer-
gency application of the brakes be pro-

“duced, in whieh gqnick serial acticn as well
as a certain degree of brake cylinder pres- |

sure higher than that cbtainable in serv-
ice applications can be secured, follow-

ing one cr more service applications of the

brakes. .
The quick action triple valve devices as
heretofore, constructed have either been in-
capable of emergency action after having
once assumed service application position,
or where the emergency valve mechanism

depends Tor operation upon train pipe, aux-

lipry reservoir, or brake cylinder pressures,
the emergency action is sectured with increas-
ing difficulty as the equalization point or
full service pressure in the brake cylinder is
approached. On the other hand, it is highly
desirable te be able to make graduated
reductions in train pipe pressure, even
after the auxiliary reservoir and brake cyl-
inder pressures have fully equalized, with-
out any possibility of causing an emergency
application, ov at least until the train pipe
pressure has been lowered by successive
eradual reductions or leakage to such 2 low
degree of pressure as to render almest cer-
tain the necessity for producing an emer-

-gency applieation even though the engineer

malkes no effort to secure such action.

The principal cbject of my invention is

to provide an improved quick action triple
valve device capable of accomplishing the
above results, that 1s to say, fo secure emer-
gency action at all times upon a sudden re-

duction in train pipe pressure, regardless of.

previous service applications and likewise to
prevent sich emergency action at all times
upon gradual reductions in frain pipe pres-

sure, éven after full equalization of auxiliary
reservoir and brake cylinder pressures.
Another feature of my improvements con-

55

templates the employment of the finid pres- -

sure from an additional or supplemental

source of fluid pressure to operate the quick
action emergency valve mechanism upon a
sudden reduction in train pipe pressure, so
as to insure the action of said mechanism
whenever desired.
. In the accompanying drawings; Figure 1
1s a diagrammatic view illustrating a car
air brake equipment with my improvements
applied therveto; Fig, 2 a central sectional
view of a quick action triple valve device
embodying my invention, showing the parts
in normal full release position; Fig. 8 a sim-
ilar view, but showing the position assumed
by the parts in service application position;
Fig. 4 g like view, showing the parts in emer-
gency. application position as assumed if
the movement is primarily produced by a
sudden reduction in train pipe pressure;
Fig. 5 o similar view, showing the paris in
their final position in an emergency appli-
cation of the brakes; Fig. 6 a fragmentary
sectional view showing port connections
made by the triple valve device in a position
intermediate service application position
and emergency application position; Fig. 7
a plan view of the seat for the main shide
valve of the triple valve; Fig. 8 a face yiew
of the main slide valve, showing the rela-
tive location of the ports and cavities; Fig.
9 a face view of the auxiliary or graduating
valve which is adapted to be mounted on
and have a movement relative to the main
slide valve; and Fig. 10 a fragmentary sec-
tional view of a modified form of the sep-
arate valve device for controlling the ad-
migsion of fluid from the anxiliary and sup-
plemental reservoirs to the brake cylinder in
emergency applications. '
Quick action #riple valve device 1 em-
bodying my improvement, may be connect-
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ed up in the usunl manner as shown dia- -

grammatically in Fig. 1 of the drawings, the
car- brake equipment comprising the usual

100

frain pipe 2 connected to the triple valve de-

viee 1 by branch pipe 8, a brake cylinder 4,
an auxiliary reserveir 5, and a supplemental
reservoir 8, connected to the triple valve de-
vice by pipe 7. Triple valve device 1 com-
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The v
adanted to a movable abut-
ment 15, contal ton chamber, the
portion 10 on one side of the sbuiment com-
municating with a port 20 leading to the
seat of the main slide valve 10 and the cham-

=7

ber 21 on the opposite side of the abutment.

communicating with a port22 alsoleadingto
the maln slide valve esat. A spring 23 acts
on abutment 18 in a direction tending %o
close the vent valve 16, The brake cylinder
passage 13 leads to the seat of a slide valve
24 contained in a valve chamber 25 and in
one position of the valve a cavity 26 therein
connects the brake cylinder passage 18 with
to the main slide valve
seat. The valve 24 is operated by means oi
o diffevential piston the larger head 27 of
which is contained in a piston chamber 28,
the portion of the chamber at the outer face
of this head o unicating with a port 29

" - slide valve seat. The
‘ diffevential piston is
coninined in the velve chamber 25 and the
gpace al itsou ce communicates with g
port 31 leading to the main slide valve seat.
The portion of" the valve chamber between
the differentizl heads is in open communica-
tion with a passage 82, through which the
valve chamber is charged with fluid under
pressure and the piston head 27 is provided
with a small port 33 to normally permit
equalization of pressures on its opposite
sides.” Passage 32 opens into a chamber 34
containing a movable abutment 85 having
differential piston heads 70 and 71, the
chamber “having a cylindrical recess 36
which is adapted in one position of the abut-
ment to connect passage 32 with a passage
37. This passage 37 is in open comnunica-
tion with the supplemental reservoir pipe 7
and also leads to the main slide valve seat.
A spring 38 tends to maintain the abutment
35 in position copnecting passage 32 with
passage 37 and alsc holds the abutment to a
seat controlling communication fo a passage
39, in constant open comimunication with-the
auxiliary reservoir.. The chamber at. the

Ik

£

“outer face of the opposite head of the abut-

ment 35 is connected to the passage 29 lead-
ing to the main slide valve seat.

e bul

ent valve 16 ig

a branch port 49 of which also

port 51.

c s
oisters in o i
fal reservoir port 87,

P by the main slids va
pressure equalizes around the imos
ment 35, so that spring 38 holds t!
the position closing port 3% and e
comnunication from passage
32 and valve chamber 25. In
tion of the parts, passage 31 regist
port 47 of cavity 48 in the main sh

e
e

with an atmospheric exhaust port 50.
chamber at the outer face of piston head 80
is therefore at atmospheric pressure and con-
sequently fluid under: pressure equalizing
through the port 33 in the piston head 27 ex-
erts an unbalanced pressure on the head
which shifts the piston so as to seat the pis-
ton head 30. Any leakage of air from the
train pipe around the stem of the vent valve
16 egqualizes into the auxiliary reserveir
through the port 22 leading o emergency
piston chamber 21, a port 72 in the mamn
slide valve registering with port 22 in re-
lease position and the finid nnder pressure
also leaks around the piston 18 and equalizes
into the chamber 19 at the opposite face of
the piston 18, and therefore the spring 23
maintains the vent valve 16 on its seat, clos-
ing the vent cutlet 17. Brake cylinder port
13 is now connected with port 41 by the
cavity 26 and port 41 registers with port 51

in the main slide valve which in turn is con- .

nected through a cavity 52 in the graduating
valve 11 with port 53 and exhaust port 54,
so that the brake cylinder is open to the
atmospliere.

A serviee application of the brakes is .

effected in the usual manner by causing a
gradnal reduction in train pipe pressure,
which shifts the triple valve parts to service
application position, as shown in Fig. 3 of
the drawings. The preliminary movement
of the triple valve pisten shifts the graduat-
ing valve to close ports 46 and 43 and also to
close the brake cylinder exhaust through the
The movement of the main slide
valve then brings the service port 55 inte
register with port 41 and fluid from the
auxiliary veservoir flows into the brake
cylinder. When the auxiliary veservoir
pressure has reduced by flow to the brake
cylinder to substantially that in the train
pipe, the triple piston moves the graduat-
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ing valve to close the service port -55.
Successive reductions in irain pipe pres-
sure with corresponding increases in brake
cylinder pressure may be made In the
usual manner, and in order to limit the
maximum pressure in the brake cylinder to
a predetermined degree a safety valve 75
may be connected to the passage 41, as by
way of the passage 56. Ii, for any reason,
in the case of the usual standard triple valve
device, the train pipe pressure should be
gradually reduced after the auxiliary reser-
voir has #ully equalized into the brake cylin-
der, the auxiliary reservoir pressure would
not, of course, be further reduced by flow
to the brake cylinder, and consequently the
auxiliary reservoir pressure, which is now
higher than the train pipe pressure, would
cause the triple valve piston to shift to
emergency position, thus producing quick
serial action through the train. According
"to my present improvements, however, at an
intermediate point in the movement of the
triple valve from service to emergency posi-
5 -tion, air is vented from the auxiliary reser-
voir, so as to arrest the movement of the
parts, before emergency position is reached,
For this purpose the service port 55 in the
main slide valve 10 1s adapted to register in
the aforesald intermediate posifion, as
shown in Fig. 6, with-a port 58 which leads
preferably to a safety valve 76 adjusted to a
low degree of pressure, for example, 30
pounds. It will now be seen that upon
movement of the triple valve parts beyond
service position to the position connecting
ports 55 and 38, flow of aiy from the auxil-
1ary reservoir through the port- 55 takes
place until the frain pipe pressurg again
preponderates and thersupon the  piston
moves back and shifts the graduating valve
11 closing the port 55. 'The same action
cocurs upon making further gradual redue-
tions in train pipe pressure, thus prevent-
ing the triple valve parts from moving to
emergency position upon gradual reductions
in the train pipe pressure after equalization
of the auxibiary reservoir and brake cylin-
der pressures. Though the port 58 may be
open to the atmosphere or a chamber, a
safety vaive is preferably interposed, so that
upon continuing the reduction in train pipe
pressure below 30 pounds or to-whatever
degree the safety valve may be set, the
auxiliary reservoir pressure is no lenger re-
duced and consequently the parts go io
emergency position and cause an emergency
application of the brakes,

Another feature of my invention con-
sists in providing a quick action mechanism
adapted %o operate at all times upon a
sudden reduction in train pipe pressure
either prior to or following one or more
serviee applications of the brakes. Tn order

LoL7

to carry oub this part of the invention the

5,49

&

“emergency piston is operated by fuid from
an independent source of pressure such as

- the supplemental reservoir 6 which is nor-

mally maintained at the full pressure of
the system. The operation of this feature
described in connection with an emergency
application is as follows: Upon 2 sudden or
emergency reduction in train pipe pressure

the triple valve piston is shifted to emer-

gency position and port 22 leading fo ome
side of the emergency piston 18 is then con-
nected by a cavity 59 with port 37 which
leads o the supplemsental reservoir 6 or
other additional source of fluid  pressure.
Fluid at full supplemental reservoir pres-
sure is then supplied to the chamber 21 at
one side of the emergency piston, while the
port 20 leading from the chamber 19 at the
opposite side 1s connected by a cavity 60 in
the main slide valve with’a port 61 leading
to the brake c¢ylinder. It will now be seen
that the opening of the quick action vent
valve is at all times assured as the pressure
of the fuid admitted from the supplemental
reservolr to operate the emergency piston
being normeally held in reserve is always
“higher than even the full equalized pressure
oi the asuxiliary reservoir and brake cylin-
der. In smergency position, port 29 lead-
ing to ons side of the piston 27 and also %o
one sids of the abutment 35, is connected by
cavity 60 with the brake ¢ylinder pord 81
The higher supplemental reservoir pressure
thereupon acts on the opposite side of the
piston 27 and shifts the same to its outer
position. in which, as shown in Fig. 4, com-
18, while the brake cylinder port 13 is
opened to the valve chamber 25. As nor-
mally the piston 35 is in its outer position
with its outer face open to auxiliary reser-
voir pressure, the movement of this piston
i an emergency application depends on
the brake cylinder pressure, and if the
anxillary reservoir has already been equal-
ized info the brake cylinder by previous
serviee applientions of the biakes, then the
opposing fuid pressures on the piston will
be egual and no movement fakes place.
Under this condition fluid from the supple-
mental reservoir 1s at once admitted through
the port 32 to the valve. chamber 25 and
thence to the brake cylinder passage 13 and
the brake cylinder upon movement of the
triple valve piston to emergency position.
If there is no fluid in the brake cylinder, as
where an initial emergency application of the
brakes is made or if the auxiliary reservoir

75
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nunication ig closed between ports 41 and .

106

hasnot fully equalized into the brake cylinder

in applving the brakes in service then the
higher auxiliary reservoir
on the outer face T0 of the piston 35 is
suliicient to shift the same {o ifs inner posi-
tion, as shown in ¥Fig. 4. In this case, air

first flows from the suxiliary reservoir

pressure existing -
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h the passages 89 and 32 $o the valve
chamber 25 and thence to the brake cylinder.
This {low continues until the qudlhary Tes-
ervolr has fully equalized into the brake
eylinder, and then the fluad pressures on the
opp(mie sides of the p;ston baving sub-
stantially equalized, the spring 38 assisted
by the fluid pressur acting on the differen-
tiul avea of the larger Dlston head 70 shifts
the piston to its outer position, as shown in
Fig. 5, and air from the supplemental res-
erveir then flows to the brake eylinder. By

-this mmeans 1t will be noted that a high pres-

s obtained in the Drake cylinder in an
eme wﬂncy application, while the piston
valve 85 automatically cuts off the auxiliary
reservoir from the supplemental reservoir
when its communication is opn.n to the bralke
eylinder so that only the usual degree of
pmmwﬂ due to o(mhmumﬂ of the auxiliary
ervoir into the brake cylinder is con-
vwnul in the auxiliary reservoir and con-
sequently the brakes may be readily re-
lenged after an ewergency application by
e usual Increase in train pipe pressuve.
Tn the emergency action of the parts, the
emergency piston 18 is of course held open
until the supplemental reservoir has substan-
tially mpuh/ﬂd into the brake eylinder, the
spring 23 then returning the piston and clos-
the vent valve 16. “After an ome ergency
m)phrmmm the brakes may be released by
increasing the frain pipe pressure in the
ustial manacr, which shifts the {riple valve
piston and the main slide valve and auxil-
iary valve to release posil i(,n In t‘u% DO-
sition )uL 31 is connected to the exbaust
port ;>O> so that duid s em/‘d from the pis
ton ho‘” ;O and the 1.1110:1!.11)<:ed, finid pres-
sure acting on the ¢ piston head 97
thereupon shifts the parts to normal releas
tion, as shown in Fig. 2, in which Q(/%L—
n the cavity 26 in the valve 24 connects

sure 1

favg

'hzm sted

the brake eylinder port 1 the port 41
Ilud in ihe by (d'“ c‘vhnﬂcl is then ex

to the atln the br

leaged. sien of the
emergel controlling

be further ;uded uy means of the

“tion shown in Fig. 10 in which the piston 8’>~

corresponding with the piston 85 in the con-

£
on 0X

st1 Fg. 2 15 provided with a ve-
duced pm:! ion 80 ha aving a groove 81, Open-
g into the inter medinte space 82'is o small

00

T)(‘ LoOo [

mng to the supplemental reser
voir pa S

When the piston 852 is ab
ity extre: e U‘U er position ope ening the aux-
reservoly comimunication tc ‘e brake
inder the groove 81 is cut off from the
space 82, but as soon as the anxiliary

voir m'(,smun, e u&h:a s 1nbo the brake cylin-

veser-

der the a Letion of the spring 3% together
h the netion of the fluid pressure of the
E

pigton bstween the
the wviston out-

£24T )
ares of the,
712 o

wardly a slight amount, communication is
opened from space 82 through groove 81 to
a groove 84 in the casing and air from the
supplemental vos r1s admitted to the
inner end of uhg piston. This additional
high pressure on the piston causes the same
to shoot over to its cuter position with a qmch
snap like movement, thus reducing the time
of gelting the nmh supplemen‘ml reservoir
pressure to the brake cylinder after cquali-
/mmn of the auxiliary reservolr.

The triple valve may be provided with
the quick service feature, similar to that cov-
eved by certain of my prior applications, it
desired, and for this pur p(M\. a pou 62 in
the main slide vaive 18 so located as to regis-
ter with the port 61, lmduxh to the brake
eylinder wpon wovernent of the parts to
service application position. This port 62
is then connected by a cavity 63 in dx grad-
vating valve 11 with a port 64 opening into
the main slide valve cavity 48, the cavity 48
having a branch port 65 which is addpwd
to 1‘9@151 er with port 44 leading to the traiu
pipe vent passage 14 It wi il now be evi-
dent that with my improvement aiv 18 vent-
ed from the auxiliary veservoir side of the
triple valve piston in a position intermedi-
ate service upphcmwn and emergency posi-
tion, so that any gradual 1 reduction in i

l'} [ANIRR11
pipe pressure w il be prevented Trom caus-
ing the movement of the parts to emergency
pesibion, while on the other hand, the ewer-

geney valve mechanism being a.c"mnt L by
fuid under pressure normally held af he
full pressuve of the systent, its operwuon_ 18

o

insured whenever the pares ave moved to
amergeney position by a sudden reduction in
traly pipe pressure, even alter n serviee ap-
plication or full equalization of the aumil-
1Ty reservoir pressure into iho brake cylin-
der. It will be wuaderstood that move-
ment of the pavts to emergency pesition is
ot prevented when a sudden reduction in
irain pipe pressure’is made for the reason
movement of the valves

{

that the more rapid

upon sueh a reduction does not permit of
a suflicient escape of auxiliary i

pressure as the poy
45 80 as to reduce that pressuve below
train pipe pre e, consequently the pa
move ok to emor gency position.
Having now L{%E(ﬂt’l(}ed my invention,
] clmn as new and desire to secure b
ters ¥ L, ig—
1LIna duld pressure bral \eﬂ the combina-
tion with a train pipe and a triple valve de-
vie¢ subject t0 the opposi m“knm*vos of a
train pipe and a ulz}mbﬂm means Tor vent-
ing-fuid from said chamber to o space other
than the train pipe to prevent movement of
the triple valve device mooservice o
emergency application pe
2. In a flnid pressure
tion with a train pipe

35 passes over

combina-

h C‘h.
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vies subject to the opposing pressures of the
L.

train pipe and a chqmb T qncl having a serv-
ies pnd an emergency nppuc tion noqmon, of

3

ans for venting Huid frem said chamber
o the atmospnerﬁ upon movement of the
iple valve device from service position fo
t movement thereof to emergency ap-
position, ,
*‘md pressure brake, the combina-

B
(D

e et

L

e train pipe and itriple valve de-
3 e t o the opposing pressures of the
train pipe and a chamber and having a serv-
ic

and an SIergency &])3110‘1t10h posmoﬂ,

of means for v enfmo fluid from said cham-

15 ber to o space omor than the ir am pipein a
position intermediate sevvice and emergency

application positions to thereby pzevem

movement 0% the triple valve device to

emergency spplication position wupon 2
o gradual reduction In irain pipe pressure
after equalization of the train pipe and
chamber pressure.

4. In 2 fuid pressure brake, the combinz-
tion with a train pipe, auxiliary reservoir,
and a triple valve device subject i the op-
DOSV}O pressures of the train Dme and fm:;n—
1ary rTeserveir and having a S{ﬂVlCE and an
emergency application posutun. of an emer-
geney valve mﬂchamsm controlled by seid
30 triple valve deviee for effecting an emer-

gency qpnhcdhon OI the brakes and means
for venting fiuid from the auxiliary reser-
voir to a %paca other than the {raln pipeina
position intermediate service and emergency
33 application Uosmms, to thereby prevent
movemens of the triple valve device to
emergency position upon a gradual redue-
tion in frain pipe pressure after equaliza-
tion of the irain pips and the auxiliary

4§ TESerTOIT Dressures.
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3, A triple
1 n emerweﬁ y anpﬁcation of
cemprising valve means L.nJ
i ct to the opposing pre ssures. of
and auxiliar 7 e ?I‘VOII‘ Jlﬂ
dfm sd Lo vwﬁ air from mc

oir side of the piswn {0 ths
nosition intermediate serv-
and 2mergency positions,

T

5 B <1

osi
de

T

essure braks, the combma~
pe, & 1311,“?17 TeSeTYOir

nd an additional coa“ca
essure, of an emergency valve
includine a movable abunimsnt
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having one side supmhe@ with flpid from the
uumhaw Teservoir m the release position of
the tziple valve deviee and with fluid from
the additional source in emergency applica-
tion position,

8. In o fluid nressure oraxe. the combina-
tion with & irain pipe, auxiliary reservolr,
riple velve.device, an&.an additional source
of fuid pressure, of an emergency valve.
mechanism including & movable abutment
having one side s*;pnheﬂ with fluid from the

auxilinry reservoir in the release position of
the triple valve device and with finid frem
the aadﬁmn 1 soures in emergency apDLC‘
tion position, the triple valve device belng
ﬂdﬁpteq in emergency position to vent ’%ma
n"om _the opposite side of said abutment,

9. In a ﬂmd pressure brake, the combina-
tion v:th a train mpe, aunxiliary reservoir,
triple va dm‘lce, zm an additional source
of ﬁmd pressure, of a valve *nachamsm oper-
ated by the opposing p“ssvr“s of the brake
cyhnder and said aacuho'ml soures of fiuid
pressure upon a sudden reduction in-irain
pipe pressure to cause quick action.

16. _Ln a fiuid pressure brake, the combmw-
tion With a train pipe, ausiliary reservoir,
tri‘olﬂ valve device, aﬂ(} an addifional source

of fluid prassuf of an emergency valve
means opemtﬂa bv uid from said additional

source of fluid pressure for effecting an
emergency upuhc”h n of the brakes upon a
Sud< en Ndhctmn in frain pipe pressure and

means for preventing movement oz the par ts
to emergency position upon a g gradual redue-
tion in train pipe pressure,

11. Tn a fluid pressure brake, the combina-
tion with a train pipe, auxiliary reservoir,
triple valve device, and 2 sup pplemental res-
grvoir, of & v*ﬂve mechan “n ope"nted Lv
fluid from ¢ :
\we%enc.
vice 1o pro
Wemm(“ air Trom zhe )
of me trm’e v*ux"e &37*(:

moTeme:t o: ths parhs
f1cn.

1%. Tna fivid p omo_nw
tion with 2 tl‘&L Pips, 2 ary reservoir,

iriple valve devies, and
reservoir, of an emergen
erated by ﬂm@ from the s
voir for preducing quick 2
plying air from the supp nls mentf Tes:
to the brake cylinder. -

~13. Insa ﬂulc Dressurs bmke. the combina-
tion with o train pioe, 2 M-ﬂzq“v TESETVOIT,
triple va ‘vo davics, and 2 supg)mmnncal Tes-
ervoir, of en ;,_",ez'gemV .?Jlm means oper-
ated by fluid from the sup
voir for producing 2
plﬂna air from the su Jpl menml reservoir
o the brale cyhnder and means for prevent-
ing action of theé enargency valve menns

2 supplemental
ve means op-
em Vnt‘u .f:ecer
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upon a gradual reduction in train pipe pres-
sure.

14. Ina fluid pressure brake, the combina- -

tion w 1th a train pipe, auxiliary reservolr,
triple valve device, and a ‘supplementﬂ res-
ervoir, of a valve mechanism operated by
fiuid from the s Lpplemenml reservoir in the
cmu'oencv position of the triple valve device
to pzoduc quick action and to supply air
from the supplemental reservoir to the bra ke
cylinder upon a sudden rednction in frain
pipe pressure and means for m‘evemms
movement of the triple wﬂve devies to emer-
gency position upon a gradual reduction in
ii 210 PIpE Dressure.

15, In a fluid pressure brale, the combina-
tion with & train pipe, au"’ﬂmrv reservoir,
Lriple valve device and an additional source

£ fAvid pressure, of a quick action mlve
mechanism operating upon-a sudden reduc-
tion in train pipe pressure to effect quick
action and a separate valve device for con-

trolling cr\mmummtion from the auxiliary
veservoir and from said additional source of
fluid ‘)ro sure to.the brake eylinder.

16. In a fluid pressure brake, the combina-
tion Wzm & {rain pipe, auxiliary rveservoir,
triple valve device 'md an fld(h,lonfu soures
of flvid pressuve,; of a quick action valve
mechanism operating upon a sudden reduc-
tion in train pipe pressure to effect quick
action, a separate v alve de mm for control-
ling communication hom the auxiliary res-
dmw and from said additional source of
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means for supphﬁmo air from said addi-
tional source of fluid pressurs to one side
of the separate valve device upon prehzm—
nary movement of same in the direction to
open the communication for supplying air
from the additional source oi fluid pressure
o the brake cylinder.
A9. In a fluid pressure brake, the combina-
tion with a train pipe, auxiliary reservoir,
tr’ple valve device and an acﬁmonﬂ source
of fluid pressure, of a quick action valve
mechanism oper rated by y fiuid from the addi-
“tional source of ﬂmd pressure in an emer-
geney application of the brakes and a sepa”
rate \falve device subject upon 2 suddm ve-
duetion in train pipe pressure to the oppos-
n@ pressures of the aumharv reservoir and
yrake cylinder for conm‘o]hn@ communica-
tion from the auxiliary resel oir and from
saitl additional source of fluid pressure to
the brake ¢ylinder.
20. In a fiuid pressure brake, the combina-
tion with & train pipe, aux ]1@1“;7 Teservolr,

triple valve device szl an addifional gsouree
of fluid pressure, of a qmck action valve

mechanism and a separate valve device sub-

“iect to the fmpos:ﬁm "Ol‘“SaUJ’Cb of the auxil-

ia ’V reservoir and omm cﬂmﬂ for con-
trolling communication from the auxiliary
reservoir and from said additional source of
fluid pressure to the brake cylinder in an
emergency apy plication of the Dbrakes a,ld
ada pmq in one position to close communica

tion from the additional source of pre““u;e
and supply air to the brake cylinder from
the auxiliary reserveir and in another posi-
tion upon mosta, tial o mﬂwaii n of the 2~
iliary reservolr pressure intc the brake cyl

mdev to clogs the aux hm Y TESErYOIr ¢ m—
mnmm{mu and supply air to the bralke cyl-

inder ‘from the additiomal souree of fuid
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from the additional source of fluid pressuve
to the brake cylinder and means for prevent-
ing the operation of said ciergency valve
mechanism upon gradual reductions m train
pipe pressure.

23. In a fluid pressure brake, tlie combi-
nation with a train pipe, auxibary reser-
volr, supplemental reservoir and triple
valve device comprising a piston subject to
the opposing pressures of the auxiliary
reservolir and train pipe and valve means
operated thereby for controlling the sup-
ply-of air from' the auxiliary reservoir to
the brake cylinder, of an emergency valve
mechanism operated by fluid from’ the sup-

" plemental reservoir -supplied upon move-
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ment of the triple valve device to emergency
position for effecting quick action and for
supplying air from the supplemental res-
ervoir to the brake cylinder and means for
venting air from the auxiliary reservoir
side of the triple valve piston in the move-

ment of the parts toward emergency po--

sition, to prevent emergency action upon
gradual reductions in train pipe pressure.

" 94.'In a fluid pressure brake, the combi-
nation with a train pipe, auxiliary reser-

voir, and brake cylinder, of a triple valve

device operating in response to a sudden re-
driction in train pipe pressure for effecting
an emergency application of the brakes,
means for reducing the auxiliary reservoir
pressure to prevent movement of the triple
valve to emergency position, and a safety
valve device for limiting the reduction in
auxiliary reservoir pressure to a predeter-
wined degree.

95. In a fluid pressure brake, the combi-

‘nation with a train pipe and an automatic

valve device subject to the opposing pres-
sures of the train pipe and a chamber and
having a service and an emergency appli-
cation position, of means for venting fluid
from said chamber upon movement of the
automatic. valve device from service toward
emergency application position and means
for limiting the reduction In pressure in
said chamber to a predetermined degree.

96. In a fluid pressure brake, the combi-
nation with a train pipe and an automatic
valve device sulject to the opposing pres-
suves of the train pipe and a chamber and
having a service and an emergency applica-

tion position of means for venting fluid
from said chamber upon movement of the
automatic valve device frow service toward
emergency application position and a safety
valve device for liminting the reduction in
pressure in said chamber to a predeter-
mined degree. ,

97. In a fluld pressure biake, the combi-
nation with a train pipe and a triple valve
device subject to the opposing pressures of
the train pipe and a chamber and having a
service and an emergency application po-
sition, of means for opening a communica-

tion for venting fluid from said chamber in .

a position intermediate service and emerg-
ency positions to thereby prevent movement
of the triple valve device to emergency ap-
plication position upon a gradual reduction
in train pipe pressure after equalization of
the train pipe and chamber pressures and
a safety valve device contiolling said com-
munication for limiting the reduction®in
chamber pressure to a” predetermined de-
.gree. ' o

98. In a fluid pressure brake, the combi-
nation with a train pipe and a triple valve
device subject to -the opposing pressures of
the train pipe and a chamber and having
a 'service and an emergency application po-
sition, of means for opening a communica-
tion for venting fluid from said chamber in
a position intermediate service and emer-
gency application = positions “to prevent
movement of the triple valve device to
emergency application position upon a grad-
ual reduction in train pipe pressure after
equalization of the train pipe and chamber
pressures, of a saftey valve device control-
ling said communication and adapted to
limit the reduction in chamber pressure to a
predetermined degree to thereby cause the
movement of the triple valve device to
emergency application position upon a grad-
ual reduction in train pipe pressure below

-the degree 'of pressure at which the safety

valve is adjusted.
In testimony whereof I have hereunto set

my hand. : :
WALTER V. TURNER.
Witnesses: - '

A. M. CLEME%\TTS,‘
Wi, M. Capy.

7

60

65

70

75

80

90

95

100



