1,586,108

May 25, 1926.

S. G. NEAL
QUICK ACTION DIAPHRAGM OPERATED VALVE‘

2 Sheets-Sheet 1

Filed May 27, 1925

=24 f=>4
ce
RES 77722
. Z
7
z/ _ 7%
14
y V4
WEY I 4 :
oA L.‘ \Q(\Q f=/ 74
\ <= ks —
QQIN \\ 4 .Aﬁ\ 7\ Ul oz / Lo
LOAAIS LS| A o ZS \%urhunl- AN R (44 44 4 N, C\Q / L
Aaorppxry 777, \\\ "V \ % N\ M V7
N 4 / ofye b 7,
\ N - QU \M\ /€ ooV 9
N«)\\ 2g ) '
°I'V k . ‘\.\\.A\\ |
7 | Z v w///\/ .\N\
\\ (7P _\\\\\~
< sy ez o sz
Y e UQW“ ©OI275Cf OSVINY
¢ | o \
\ i
S . pe
SIOALSISDEY X\B . \ ,&'&
Aouz by “

ot
EY V7=

INVENTOR |

Spencer G.Meal

',
—
S

sav . S
‘ . ATTORNEY.



1,586,108

May 25, 1926.

S. G. NEAL
QUICK AGTION DIAPHRAGM OPERATED VALVE

2 Sheets—Sheet'z

" Filed May 27, 1928

&/

¢ b1

IS S
TN L \\\\\\\\\\Q\\\\\\AN\\\\\\ AL

(i

\Qh\ o oz
i
QNQ\\N »8Z  BEL ey s
“ »e/ @O ££.9,
7
xw\ \7/ NN\
\ 16 2l Eid
7777 VARZ

2o

42

©0))1SOf /D7 DIIAADE

b0

..,\\.m&

s

(X
£

UOIN SO UONNIE YOI

zbas

\ ~ &5 o . wovm
: mw m
z
% 22 24 oz MN g
oz , lnu. 1E
\\ »
A\m\ umNhh,wh\ 0 £c'2 7, s
7 ‘ e 00
w. . [AANRANNY
7 \ﬁ\ e 4 N
A _
ZoN e v
104760 322143
bl
&4 27
“\Aw\\\\ LS L




&

10

15

o
I3

34

<2
©3

18
<

45

i

<

R

=

Patented May 25, 1926.

UNITED STATES

1,586,108

PATENT OFFICE.

SPENCER G. NEAL, OF NEW YORK, N. Y., ASSIGNOR TO AUTOIV"ATIC STRAIGHT AIR
BRAKE COMPANY, OF NEW CASTLE, DELAWARE A CORPORATION OF DELA’WARE

QUICK-ACTION DIAPIxRAG.L’rI-OPERATED VALVE.

"Application filed May 27, 1525,

In apparatus where a valve, or other op-
erating part or device, is moved through the
operation of ‘a diaphragm, and wherein the
diaphragm is ﬂexec{)
on opposite sides thereof, the movement of
the diaphragm and the connected part is
slow. The valve iz given what might be
termed a creeping movement. This is due to
the fact that the diaphragm moves in re-
sponse to the variations in pressures; as one

pressure is decreased or increased below or -

above the opposing pressure the diaphragm
moves and this resulting movement is rather
slow. The connected valve or other operat-
ing part or device moves slowly or creeps to
its final position. In some types of appa-
ratus this is not desirable because to ensure
the quick and satisfactory operation of the
apparatus the diaphragm must be given a
quick action so that the connected part will
be snapped into its final position.

Tt is the object of this invention to:provide
a diaphragm structure controlled by oppos-
ing pressures -and which will be given a

5 qmck or snap action in response to variations

in the controlling pressures.

The invention is illustrated as applied to a
type of triple valve for air brake apparatus.
This triple valve is fully described in my
pending application for patent, Serial No.
9789, filed February 17, 1925, certain fea-
tures of that triple valve Lemo omitted be-
cause it is unnecessary- to illustrate them in
this case and in order to simplify the show-
ing.

The invention may be applied to the triple
valves illustrated in Patents Nos. 1,411,468
and 1,502,519, dated April 4, 1922, a and J uly
22,1924, respectl\/ely

While the invention is illustrated and de-
scribéd in connection with an air brake ap-
peratus it is to be understood that it may be
applied to any form of valve or device op-
erated by a diaphragm and in which the
movement of the diaphragm is brought about
by establishing a difference in pressures on
opposite sides of the diaphragm

In the drawings:—

Fig. 1 is a dlaommmatlc view showmtr
the invention 'lpphed to a triple valve for
air brake apparatus, the parts of the tmpk
valve beig i flOWl‘ in réelease position;

Fig. 2 4 dlagr‘unmfttlc sectiondl view -
-the dlanhmmn structure vhomng tha h:u‘ts
v quick-nefion position, the diaphragm

by varying the pressures '

uSual manner.

‘Serial No. 33,182,

structure and the pilot valve operated there-

‘by having made a partial movement toward

service posmon
Fig. 3 a view similar to ¥ Fig. 2
p‘u‘ts in full service posmoa
Tig. 4 a view similar to Fig. 2 showing
the pllot raduating valve in service lap po-

-gition; and

Fig, 5 a diagrammatic view of a-portion
of an air brake apparatus.

Peieruno to Fig. 5 A designates an engi-
neer’s bmke Valve B a main, reservoir; C a
brake pipe; D-a trlp‘e valve; I an auxﬂmr
reservoir; I an emergency reservoir, and- (:r
a brake cyhncuer

The system is cha 1ged by increasing the
brake pipe pressure, as-in the present stand-
ard Westinghouse-type of air brake appara-
tus. The air pressure from the brake pipe
flows through the brake pipe-connection 2,
the connected passage 3 into the main plston
chamber 1. The increasing pressure . in
chamber 1 forces the main piston 44 inward-
ly, toward the right hand as viewed in the
dramings. Connected to the piston is the
usual valve stem 45, said stem extending
inwardly through the main slide valve cham-
ber 5 and bemg connected to the main:slide
valve 6 and the graduating valve 56 in the
The piston stem is connected
to the main slide valve by a lost motion con-
nection and the graduating valve is con-
nected directly to the said stem as is usual in
this type of apparatus. The main slide valve
operates on a main slide valve seat through
which~ various ports and - passages -are
formed. With the main piston in full release
and chavging position a charging groove 4 is
uncovered so that .air may flow froni cham-
ber 1 through said groove past -the piston
44 and into the main slide valve chamber 5.
The main slide valve chamber is connected
directly to the auxiliary reservoir through
passage 7. The chamber 5is also connected
to an emergency reservoir through passage
8, chamber 9 and a port controlled by a
Csplmp -pressed- check valve 10. The ‘spring
102 normqlly holds™ the check valve seated
and the rising pressure in chamber 9 will un-
seat said valve and open communication be-
tween chamber 9

voir: - The au\ﬂmry reservoii and the enjer-

,oency Feseivoif will theréfore bé charged dt

the sims tiie dnd at thé same rate.  FrEoii
chivmber T hysle hitie sir will Aow throngh

: showing the

and the emeigency-reser--
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the passage 11 into an actuating chamber 12
of the diaphragm structure. The lower wall
of chamber 12 is formed by an actuating dia-
phragm 13. Spaced a suitable distance be-
low the diaphragm 13 is a larger equalizing
diaphragm 53, said diaphragm being consid-
erably larger 1n area than the actuating dia-
phragm 13. The diaphragms 13 and 53 form
the upper and lower walls of a brake cylin-
der equalizing chamber 55. Below the equal-
izing diaphragm 83 is arranged a controlling
diaphragm 16, this diaphragm being of the
same area as the actuating diaphragm 13.
Between the diaphragms 53 and 16 is formed
a quick-action chamber 26; and below the
controlling diaphragm 16 is formed a control
pressure chamber 17. This latier chamber
1s connected to the emergency reserveir by
passage 18 so that said chamber will be
charged with emergency reservoir air.

The diaphragms 13 and 53 are rigidly con-
nected together at their centers by a stem
13* and move up and down together. All of
these diaphragms have a limited up and
down movement, suitable stops being pro-
vided for that purpose. In the brake eylin-
der equalizing chamber 55 is arranged a
horizontal lever 15* which is pivetally con-
nected to the stem 138* One end of said lever
is pivotally connected to the valve casing, its
other end being operatively connected to a
pilot valve 15 and to a graduating pilot valve
15%, said valves being arranged in a valve
chamber 14. The lever 15* extends through
a slot in the valve 15, its end being directly
connected to the graduating pilot valve 15°,
The slot in the pilot valve permits of a limit-
ed independent movement of the graduating
valve and the graduating valve moves on the
pilot valve for thislimited distance. The pilot
valve is held on its seat and the graduating
pilot valve is held to the pilot valve by any
suitable yielding means. The chamber 14 is
directly connected to the brake pipe chamber
12 by a passage 14* so that brake pipe cham-
ber pressure will always be registered in the
chamber 14 and the pressures in the cham-
bers 12 and 14 will always be equal.

With the triple valve parts in full release
and charging position, with the release gov-
erning valve 1 quick release position, as
shown in Fig. 1, the brake cylinder is in
direct communication with atmoesphere
through brake cylinder passage 19, cavity 20
of the main slide valve, passage 21 which
leads direct to the release governing valve
chamber 22, and from this chamber to atmos-
phere through port 23 in the release govern-
g valve 57, and main atmospheric port 24.

The check valve 10 is opened for emergen-
cy applications of the brakes by means of a
piston 30 and a lever 30* connected thereto
and adapted to bear on the projecting end
of the valve 10. The piston 30 reciprocates
in a chamber 30® and said chamber is charged

1,588,108

from the main slide valve chamber through
port 81 and cavity 312 in the main slide valve
and port and passage 82 which leads from

Qb

the main slide valve seat into chamber 30"

The piston 30 therefore is subject on one side

to the pressure in chamber § and on its other
side to the pressure in chamber 30° and said
piston remains inoperative in all positions
of the main slide valve except the emergency
position.

A service application of the brakes is
brought about by a service reduction in
brake pipe pressure through the brake valve
A in the usual manner and the pressure in

chamber 1 will be reduced below the auxili- &

ary pressure in chamber 5. The main and
graduating valves will be moved toward
the left by the superior auxiliary reservoir
pressure in chamber 5. The inrtial move-
ment of the piston and the stem 45 will
first take up the lost motion between the ex-
tension 46 of the stem and the main slide
ralve. This initial movement will alzo move
the graduating valve to uncover the service
port 49 in the main slide valve. Thereafter
the main slide valve will meve with the pis-
ton stem until the piston engages the gradu-
ating stem 47 where it will be stopped in
service position. The movement of the main
slide valve to service position closes com-
munication between the brake cylinder pas-
sage 19 and the release cavity 20 of the slide
valve 6, and the service port 49 is brought
into register with the brale cylinder passage
19. Auxiliary reservoir air is then free 1o
flow from chamber 5 direct to the brake cyi-
inder through passage 50 in the stem 43,
port 49 of the main slide valve and the brake
cylinder passage 19 which leads direct to the
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brake cylinder. The brake cylinder will be 103

connected to the equalizing chamber 55 of
the pilot valve structure through passage 51,
cavity 64 of the main slide valve and pas-
sage 52 which leads divect to chanber 5.
This communication permits the supple-
mentary or pilot valve to both supply and ie-
lease air from the brake cylinder so lonz
as the main slide valve 6 is in service po-
sition. '

The reduction of hrake pipe pressure in
chamber 1 will result in a corvesponding
duction of pressure in the actuating cha
12 of the diaphragm structure, resulting i
an upward movement of the diuphragm
structure,  This upward movement resnlts
from the reduction of the pressurve in cham.
ber 12 below the undisturbed emergency ves-
ervoir pressure in chamber 17 beneath the
diaphragm 16.

The lever 15* will be carried upwardly and
the graduating pilot valve will be moved in-
dependently of the pilot valve 15 until the
lever reaches the upper end of the slot in the
pilot valve. This independent movement
of the graduating pilot valve will place port
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29 of said valve in register with port 29°
of the pilot valve. This movement of the
graduating pilot valve will uncover quick-
action port 25 of the pilot valve. The con-
tinved upward movement of the diaphragin
structure and lever 15* will now move the
two valves together and bring port 25 into
communication with port 27 leading into the
quick-action chamber 26. Quick action
chamber 26 will now be in direct communi-
cation with the chamber 14 and brake pipe
air will flow divectly into said chamber. The
flow of brake pipe air directly into chamber
20
of the diaphragms because of the large area
of diaphragm 53. The pressure in chamber
26 will agsist the undisturbed emergency res-
ervolr pressure in chamber 17 to force the
diaphragm structure and the pilot valve to
full service position. The flow of air into
chamber 26 gives a quick impulse to the dia-
phragm structure and carvies the pilot valve
to service position with a quick snap action.
The movement of the pilot valve from quick-
action position, as shown in Fig. 2, to full
gervice position, as shown in Fig. 3, will
cause the pilot valve to close port 27 and to
bring port 29° into communication with the
chamber 55. Port 27 is closed before the
port 20 is-fully opened so that the flow of
air into chamber 26 is stopped before brake
eylinder pressure starts to build up in cham-
ber 55. Chamber 26 is provided with an at-
mospheric leak port 28 so that the air that
flowed into chamber 26 through port 27 may
leak down to atmosphere through port 28.
The purpose of this is to remove the pres-
sure from chamber 26 so that it will not in-
fluence or affect the build-up of brake cylin-
der pressure in the brake cylinder equaliz-
ing chamber 55. When the pilot valve 15 has
been moved upwardly into service position

brake pipe air will flow to the brake cylinder

through port 29 in the pilot valve, equaliz-
ing chamber 55, pascage 52, cavity 64 of the
main slide valve and passage 51 which leads
direct into the brake cylinder passage 19.
It is therefore clear that in the service po-
sition of the main slide valve air will flow
to the brake cylinder from auxiliary reser-
voir through the main slide valve and also
from the brake pipe to the brake cylinder
through the independent pilot valve.

The means which establishes the dual com-
munication between the auxiliary reservoir
and the brake cylinder, and the brake pipe
and the brake cylinder, are lapped inde-
pendently of each other. The main valve
means controlling communication between
the auxiliary reservoir and the brake cylin-
cer will be operated to the right to cause
the graduating valve to cut off communica-
tion between chamber 5 and port 49 of the
slide valve when the pressure in chamber 5
has been reduced slightly below the brake

will result in a quick upward movement.

a8

pipe pressure in chamber 1. The connection

‘between the brake pipe and the brake cylin-

der controlled by the secondary valve means is
closed when a given brake cylinder pressure
has been developed, this pressure being regis-
tered at all times in the equalizing chamber

55, ‘and when this pressure is vaised to a.

point where the reduced brake pipe pressure
in chamber 12 and the increase in pressure
In the -equalizing chamber 55 will oppose
and dominate the undisturbed emergency
reservoir pressure in chamber 17, the grad-
vating pilot valve 15" will be moved down-
ward to lap position and the service port
29* of the pilot valve will be closed (see Fig.
4). The diaphragm 53 is so proportioned

[

80

to the diaphragms 13 and 16 that the de- -

sired brake cylinder pressure will be built
up In the brake cylinder before the gradu-

ating pilot valve will be moved to lap posi-

tion. This diaphragm is larger than the
diaphragms 18 and 15 and preferably is so
proportioned that the brake cylinder pres-
sure will be built up two and one half times
the amount of the brake pipe reduction, that
i5 to say, for a ten pound brake pipe reduc-
tion a twenty-five pound brake cylinder
pressure will be built up before the gradu-
ating pilot valve is moved to lap position.
The movement of the graduating pilot valve
to lap position closes the quick-action
port 25. ‘

A release of brake cylinder pressure is
obtained by increasing the brake pipe pres-
sure through the brake valve A in the usual
manner, thereby increasing the pressures in
chambers 1 and 12. The increase of pres-
sure in chamber 1 will move the main piston
and the main and graduating valves to Te-
ease position as shown in Fig. 1. The in-
crease of pressure in chamber 12 will move
the diaphragm structure downwardly and
will carry the pilot valve and the graduating
pilot valve to releage position. The quick-
action port 25 will pass over the port 27
but no air will be admitted to the quick-
action chamber 26 because the graduating
pilot valve has closed the quick-action port
25, and this port remains closed during the
aovement of the pilot valve from service
position to release positioh. In the release
position of the pilot valve the equalizing
chamber 55 will be connected to atmosphere
through cavity 61 of the pilot valve, pas-
sage 62, cavity 41 of the main slide valve
and atmospheric port 42.

The chamber 17 is shown in Fig. 1 as con-
nected to an emergency reservoir. It is man-
ifest that the operating pressure may be es-
tablished in chamber 17 in any suitable
manneyr and that it is not necessary to con-
nect said chamber to an emergency reservoir.
In Fig. 3 the chamber 17 is connected to
chamber 12 by a by-pass passage 63 and in
this ‘passage is arranged a back-pressure
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check valve 65. In this arrangement the
chamber 1” will be charged from the cham-
ber 12 and will be mwntamed at the maxi-
mum pressure established in chamber 12.
This. will provide a substantially constant
operating pressure in chamber 17

.The release governing valve 5” 1s fully
deser 1*0& in my co- pendnm application Se-
rial No. 9789, hereinbefore referred to. The
graduated release operations of the dia-
phragm structure 'md the pilot V‘tlve, and
the compensating operation of the pilot
valve, are also fully described in the said
co- pendmh application and need not be de-
seribed herein,  The means for varying the
pressure in the actmting; chamber 12 1s the
usual engineer’s brake valve commonly used
on all air brake apparatus and it is thought
to be unnecersary to ilustrate and deseribe
it hervein. The pressure in the actuating
chamber may be vavied and controlled by
any suitable valve mechanisms.

What T claim is:

1. A diaphragm-operated device compus-'

ing a casing, an actuating diaphragn theve-
in forming an actvating cha mbor an equaliz-
ing diaphragm lavger in avea than the actu-
ating maphl am, a controlling dlu}mrvzm

smaller area than the egualizing dia-
phragn :m\l forming a qaxck-nctwn cham-
her between the equalizing dmphmpm and

the contrelling d'aph gifsghal

1
a nfl the cas

controlling 1
an onersting pres-

means for establiszhing
upe in the control pressure chamber, means
or V“IYIB“ the pressure in the actuating
amber. means actuated by the fh‘umrzwmq
en said dmph rAgMS Are moved toward
Lh(} retnating cha imber to admit fluid pres-
anre into the quick-action chamber to assict
the pressure-in the control pressure chamber
in meving the diaphragims toward the actu-
in and a device adapted to be
opet ated by eaid diaphragms when they are
moved by the PTessures in the control p*'n
sure chamber and in the equalizing cham
ber.

dia _ph re gm

cham ber,

A diaphragm-operated valve con
7

Prise

AT
an

ing a casing, ac’f'mtmo diaphragin theve
in forming an actnating cha s‘zher, an e gaaltz
ing dia phr“ gm larvger in area than the actu-

ating diaphragm and
ing rhaanr a controlling  diaphraem
smaller in arean than the equalizing dia-
phragm and for:nm_ a quick-action chamber
lietween the equalizing diaphragm and the
controlling 'dia ],brzw‘n and forming a con-
trol pressure chamber between the “control-
ling diaphragm and the casing, means for
establishing an operating pressure in the
control pressure (*hfmwber, means for vary-
ing the pressure in the actuating chamber,
means actuated by the dlaﬁhrawms when
said disphragms are moved fnrﬂm'r the actu

forming an equa]i%

varying
 diap]

1,586,108

ating chamber to admit fluid pressure into
the quick-action chamber to assist the pres-
sure in the control pressure chamber in mov-
ing the diaphragms toward the actuating
chamLer and o valve "dan’cul to be oper-
ated by said diaphragms when they are
moved by the pressures in the control pr
sure chamber and in the equalizing dnmbel
8. A diaphragm-operated device compris-
ing a casing, an actuating diaphragm there-
in “”ormm an actuating chﬁmber, an equaliz-
ing dmphra@m larger in avea than the actu-
ating diaphragm, a c'mfr HumT diaphragm
smaller in area than the equa]mno dia-
phragm and forming a qmd -action cham-
ber between the equalizing diaphragm and
the controlling dwpm"),gl_.l fmd forming a
control pressire chamber. between the con-
trolling diaphragm and the casing, means
for establishing an operating pressure in the
control pressure chamber, means for \“-1'_‘,*'17.1;:'
the preszure in the actnating chamber, a
valve actuated by the dmphr‘\ gms when said
diaphragms are moved toward {he actuat-
ing chamber to admit fluid pressure into {he
quick-action chamber to assist the pressuve
in the control pressuve chamber in moving

the diaphragins toward the actuating chanr.

ber, and a dévice addpted to be ope wated by
said diaphragms when they are moved Dy
the pressures in the control pressure cham-
Ler and in the equalizing chamber.

4. A dia; ’t“ﬂl’ om-operated deviee compris-
ing a diaphragm. means for subjecting said
amphl agm to substa 1~t1ullv equal opposed
piessures, means for varying one of said
pressures to cause. the 11‘1 phragm to mme
toward the lower pressure, means operated
by the mo*mm')lﬁt of aj 1 diaphragm to give
to the diaphragm a quick impuise toward the
lower pressure, and mo s operated by the
guick action of said 'H'xphwom.

5. A diaphragm-operated device compris-
ing a dl AD]‘]‘IUH means for subjecting “said
diaphragm to ow)')fsefl pressnres, means for
one of ':ud pressures 1( eatice the
am to move toward the lower pres-
sure, fluid pressiye moans opera ated by the
movement of said diaph :“;:m to give fo the

diaphragm a quick Impulse toward  the
lower p*ewvm, i means ;‘ﬂm‘wi by the
qnch stion of sbid hd] phrag

6. A d aphragm-operated }nwm compris-

ing a dw“hraon, means for subjecting mid
diaphragm to substantially equal opposed
pressures, means for reducing one of said
pressures to cause the (Hapm‘(.” to move
toward the reduced- pressure, ﬂmd pressure
means operated by the movement of said
diaphragm to give to the diaphragm a quick
Impulse toward the 1'@(11100(1 pressure, and
means operated by the quick action of said
dmphraom

A dmpllraO'm-op

7. ated Jnvlce compris-
ing o diaphragm, mean

s for suhiecting s

P
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diaphragm - to mmsmntml}j equal opbosef]
pressures, means for reducing one of said
pressures to cause the dia phr“vm to move
toward the reduced pressure, fluid y prossure
means' operated by the x novement <,A said
diaphragm to give to the dmphragm a quick
impulse toward the reduced pressure, and
a valve opﬂmtcd to final position by the
quick actlon of said diaphragm.

8. A diaphragm-operated device compuis-
ing a dnplu agim, means for snbjecting sal:l
diaphragm to substantially equal opposed
pressures, means for reducing one of 'said
pressures to cause the diaphragm to move
toward the reduced pressure, fluld pressure
means ()pel‘ﬂed by the movement of said

liaphragm to give to the diaphragm a quick
nnpul e toward the reduced pressure, and
w valve operated to open position by the
qm,ck action of said diaphragm.

9. A diaphragm-operated device compris-
ing a casing, an actuating diaphragm there-
in forming an actuating chamber, an equal-
izing diaphragm larger in area than the ac-
tuating diaphragm and forming an equal-
izing chamber, a controlling  diaphragm
smaller in area than the equan/mo dia-
phragm and forming a quick-action cham-
ber between the equalizing (11'41*111 rom- and
tlie' controlling dmphlaom and immlno a
control pressure chamber between the con-
trolling diaphragm and the casing, means
for establishing an operating pressure in
the control pressure chiamber, means for
varying the pressure in the actuating cham-

ber, a pllot valve and a grad uatmg pilot

valve actuated by the dia phl agms when said
diaphragms are moved toward the actuat-
ing chamber to admit fluid pressure into the
quick-action chamber to assist the pressure

in -the control pressure chamber 1n mov-

ing the diaphragms toward the actuating

‘(,hftmbu the pilot valve being operated by

said dmphmoms when they are moved by
the pressures in the control pressure cham-
ber and in the quick-action chamber to ad-
mit aiv into the egualizing chamber and to
stop the flow of fluid under pressure into

the quick-action chamber..

10. A diaphragm-operated device com-
prising a casing,

equalizing dmp‘lraom ldrfrer 111 area than
the actuating diaphragm and forming an
eqnah Zing chamber a controlling “dia-
phragm smaller in avea than the equahzmg
diaphragm and forming a quick-action cham-
ber between the equalizing diaphragm and
the controlling diaphragm and forming a
control pressure chamber between the con-
trolling diaphragm and the casing, means
for establishing an operating pressure in
the control pressure chamber, means for
varying the pressure in the actnating cham-
ber, a pilot valve and a f‘mduatmo pilot

an actuating diaphragm.
-therein forming an actuating chambel, an

S

vaive actuated by the diaphragms when said
diaphragms are moved toward the actuat-
ing chamber to admit fluid pressure into
the quick-action chamber to assist the pres-

sure in the control pressure chamber in
meoving the diaphragms toward the actuat-
ng dmmbu, the pilot valve being cperated

by said (‘-.iaphragms when they ave . moved by

the pressures in the control pressure cham-
Ler and in ihv quick-action chamber to ad-
it alr into the equalizing chamber and to

ihe fiuid under pressure into

flow of
act) 11:"-,1111131', and means to per-
tre in the quick-action
o blow down atmosphere.

oA diaphragm- "mmted deviece for
triple valves for air Drake apparatus com-
prising a casing, an actuating diaphragm
therein forming an actuating “eh wnmber, an
equalizing daphragm larger in area than
the sctuating dw‘ﬂ“mm and forming an
equuming cha mbbl, a . controlling ~dia-
phragm smaller in area than the equaliz-
ing diaphragm and forming a quick-action
chamber between the cqaalumo dmpmaom
anl the controlling diaphragm and forming
a control pressure chamber beuweer the corr.
trolling diaphragm and the casing, means
connecting the actuating chamber to a brake
pipe, means connecting the equalizing cham-
Ler to a brake cylinder, means connecting
the confrol pressure chamber to an em-
ergency - reservolr, means Tor varying the

pressure in the actuating chamber; a valve

actuated by the Cuaphraoms when said dia-

phragms are moved toward the actuating

chamber to admit brake pipe pressure into
the quick-action chamber to assist the pres-
sure in the control pressure chamber in
moving the diaphragms toward the actuat-
ing chambel, and a valve adapted to be
operated by said diaphragms when they are
moved by the pressures in the control pres-
sure chamber and in the equalizing chamber
to admit brake pipe air into the equalizing

‘chamber.

12. A diaphragm-operated device  for
triple valves for air brake apparatus com-

prising a casing, an actuating diaphragm

therein forming an actuating c]mmbel, an
equalizing dmthmom larger in area than
the actuatmo diaphragm “and forming an
equalizing clmmber, a con’molhno chaphr’wm
smaller in area than the un&llZan dia-
phragm
Lel between the oquahzxno diaphragm and
the controlling diaphragm and forming a
control pressureé chamber between the con-
trolling diaphragm and the casing, means
connecting the actuating chamber to a brake
pipe, means connecting the equalizing cham-
ber to a brake cylinder, means connecting
the control pressure chamber to an em-
ergency reservoir, a valve actuated by the
dnphragms When said diaphragms are

and forming a quick-action cham- !
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moved toward the actuating chamber to ad-
niit pressure into the quick-action chamber
to assist the pressure in the control pres-
sure chamber in moving the diaphragms to-
ward the actuating chamber, and a valve
adapted to be operatel by said diaphragms
when they arve moved by the pressures in
the control pressure chamber and in the
cqualizmg chamber to admit air into the
equalizing chamber.

13. A triple wvalve for aiv Dralke appa-
ratus comprising a casing, a main shde
valve, a piston connected thereto and adapt-
ed to move in response to variations in brake
pipe pressure, an actuating diaphragm
forming an actuating chamber, an equaliz-
ing diaphragm larger in avea than the actu-
ating diaphragm and forming an equaliz-
ing  chamber, a controliing diaphragm
smaller in arvea than the equalizing di-
aphragin and forming a quick-action cham-
ber between the equalizing diaphragm and
the controlling diaphragm and forming a
control pressure chamber between the con-
trolling diaphragm and the casing, means
connecting the actuating chamber to a brake
pipe, means connecting the equalizing cham-
ber to a brake cylinder, means connecting
the control pressurc chamber to an emer-
gency reservoir, a valve actuated by the
diaphragms swhen sald diaphragms are
moved toward the actuating chamber to
admit air under pressure into the quick-
action chamber to assist the pressure In the
control pressure chamber in moving the di-
aphragms toward the actuating chamber,
and a valve adapted to be operated by said
diaphragms when they are moved by the
pressures in the control pressure chamber
and in the equalizing chamber to admit air
into the equalizing chamber,

14. A triple valve for air brake apparatus
comprising a casing, a main slide valve, a
piston connected thereto and adapted to
move in response to variations in brake pipe
pressure, an actuating diaphragm forming
an actuating chamber, an equalizing di-
aphragm larger in area than the actuating
diaphragm and forming an equalizing
chamber, a controlling diaphragm smaller
in area than the equalizing diaphragm and
forming a quick-action chamber between the
equalizing diaphragm and the controlling
diaphragm and forming a control pressure

)
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chamber between the controlling diaphragn
and the casing, means connccting the actu-
ating chamber to a brake pipe, meuns con-
necting the equalizing chamber to a brale
cylinder, means connecting the control pres-
sure chamber to an emergency veservolr, a
pilot valve and a graduating pilot valve uc-
tuated by the diaphragms when said di-
apliragimg are moved glightly toward the ac-
tuating chamber to admit air under pressure
into the quick-action chamber the said
valves being operated by said diaphragms
when they are moved to final positions by
the pressures in the control pressure cham-
ber and in the equalizing chamber to admit
alr into the equalizing chamber and to stop
the ficw of air into the quick-action cham-
ber, and means to permit the air in the
quick-action chamber to flow to atmosphere.

15. A diaphragm-operated device for =
triple valve for air brake apparatus com-
prising a diaphragm, means for subjecting
sald diaphragm to opposed pressures from
the brake pipe, a brake cylinder and an
emergency reservoir, means for reducing the
Lrake pipe pressure to cause the diaphragm
to move toward the reduced brake pipe pres-
sure, means operated by the movement of
said diaphragm to give to the diaphragm a
quick impulse toward the reduced brake
pipe pressure, and means operated by the
quick action of said diaphragm to admit air
to a brake cylinder.

16. A triple valve for air brake apparatus
comprising a casing, & main slide valve, a
piston connected thereto and adapted to
move in response to a reduction in brake
pipe pressure to connect an auxiliary reser-
volir to a brake cylinder, a diapliragm, means
for subjecting said diaphragm to opposed
pressures from the brake pipe, a brake cylin-
der and an emergency reservoir and operat-
ing upon a reduction of brale pipe pressure
to cause the diaphragm to move toward the
reduced brake pipe pressure, means opesr-
ated by a slight movement of said di-
aphragm to give to the diaphragm a quick
impulse toward the reduced brale pipe pres-
sure, and means operated by the final quick
action of said diaphragm to admit hrake
pipe air to a brake cylinder.

In testimony whereof I hereunto affix my

signature.
SPENCER G. NEAL.
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