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UNITED STATES 
1,586,108 

PATENT OFFICE. 
SPENCER. G. NEAL, OF NEW YORK, N. Y., ASSIGNOR. To AUTOMATIC STRAIGHT AIR 
BRAKE COMPANY, OF NEW CASTLE, DELAWARE, A CORPORATION OF DELAWARE. 

QUICK-ACTION DIAPERAGRI-OPERATED WALVE. 
Application filed May 27, 1925. Serial No. 33,182. 

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 i: 
on opposite sides thereof, the movement of 
the diaphragm and the connected part is 
slow. The valve is 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. 

It is the object of this invention to provide 
a diaphragm structure controlled by oppos 
ing pressures and which will be given a 
quick 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 being 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. 1411,468 
and 1,502,519, dated April 4, 1922, and July 
22, 1924, respectively. 
While the invention is illustrated and de 

scribed in connection with an air brake ap 
paratus 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 diagrammatic view showing 

the invention applied to a triple valve for 
air brake apparatus, the parts of the triple 
valve being ? in release position; : 

Fig. 2, a diagrammatic sectional view of 
‘ th? di?phr?gin structur? ghowing, th? p?rts 
{{1 q11i??k-?? ??????ion p0Hitit?n, the diaj?????sigin 

by varying the pressures 

structure and the pilot valve operated there 
by having made a partial movement toward 
Service position; 

Fig. 3 a view similar to Fig.2 showing the 
parts in full service position: 

Fig. 4 a view similar to Fig.2 showing 
the pilot-graduating valve in service lap. po 
'sition; and 

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

Referring to Fig. 5. A designates an engi 
neer's brake valve; Ba main reservoir: Ca 
brake pipe; D a triple valve; E an auxiliary 
reservoir; F an emergency reservoir, and G 
a brake cylinder. 
The system is charged 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 piston 
chamber 1. The increasing pressure in 
chamber 1 forces the main piston 44 inward 
ly, toward the right hand as viewed in the 
drawings. Connected to the piston is the 
usual valve stem. 45, said stem extending 
inwardly through the main slide valve cham 
ber 5 and being connected to the main slide 
valve 6 and the graduating valve 56 in the 
usual manner. The piston stem is connected 
to the main slide valve by a lost motion con 
nection and the graduating valve is coin 
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 charging position a charging groove 4 is 
uncovered so that air may flow from 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 5 is also connected 
to an emergency reservoir through passage 
8, chamber 9 and a port controlled by a 
Spring-pressed check valve 10. The spring 
10° normally holds the check valve seated 
and the rising pressure in chamber 9 will un 
seat said valve and open communication be 
tween chamber 9 and the émergency º reser 
voir. The auxiliary reservoir and the emer 
gency reservoir will therefore bé charged at 
ühe šime time ändat thé sämerate. Frõi (charnber 1 ???”??i?se pil???ie, hii! ??ift, flow thr:111Rgh 
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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 iarger in 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 53 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 latter chamber 
is connected to the emergency reservoir by 
passage 18 so that said chambei will be 
charged with emergency reservoir air. 
The diaphragms 13 and 53 are rigidly con 

nected together at their center's 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 cylin 
der equalizing chamber 55 is arranged a 
horizontal lever 15° Which is pivotally con 
nected to the stem 13. One end of said ever 
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 ever 15 extends through 
a slot in the valve 15, its end being directly 
connected to the graduating pilot valve 159. 
The slot in the pilot valve pernits of a limit 
ed independent movement of the graduating 
valve and the graduating valve moves on the 
pilot valve for this limited 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 chann 
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 in quick release position, as 
shown in Fig. 1, the brake cylinder is in 
direct communication with atmosphere 
through brake cylinder passage 9, 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 
ing 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 
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from the main slide valve chamber through s { 

port 31 and cavity 31 in the main slide valve 
and port and passage 32 Which leads ili'On 
the main slide valve seat into chalnier 30'. 
The piston 30 therefore is subject on One sile 
to the pressure in chamber 9 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 biake valve 
A in the usual manner and the pressure in 
chamber 1 will be reduced below the auxili- iš 
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 initial 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 
falve. This initial movement will also ove 
the graduating valve to uncover the service 
pot 49 in the main slide valve. Thereafter 
the main slide valve will move 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 coin 
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 brake cylinder passage 
19. Auxiliary reservoir air is then free to 
flow from chamber 5 direct to the brake cyl 
inder through passage 50 in the stel 
port 49 of the main slide valve and the brak 
cylinder passage 19 which leads direct to the 
brake cylinder. The brake cylinder will be 
connected to the equalizing chainpei 55 of 
the pilot valve structure through passage 5, 
cavity 64 of the main slide valve and pass. 
Sage 52 which leads direct to chailor 53. 
This communication permits the supple 
inentary or pilot valve to both supply and ; e. 
lease air from the brake cylinder so list 
as the main slide valve 6 is in service p 
sition. 
The reduction of brake pipe are:Stre in 

chamber 1 will result in a corresponding 
duction of pressure in the actuating chall 
12 of the diaphragm structure, resulting 
ai upward movement of the dia hrag! :) 
stillcture. This upward no veinent 'esilt 
from the reduction of the pressure in chai: . 
ber 12 below the undisturbed emergency res 
elvoir 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 
tinued upward movement of the diaphragil 
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 directly into said chamber. The 
flow of brake pipe air di: ectly into chamber 
26 will result in a quick upward movement. 
of the diaphragms because of the large alrea 
of diaphragm 53. The pressure in chamber 
26 will assist the undisturbed emergency res 
evoir 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 carries 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 
service position, as shown in Fig. 3, 
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 29 is fully opened so that the flow of 
air into chamber 26 is stopped before brake 
cylinder pressure starts to build up in chain 
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 pot 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 b'ake cyliin 
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, passage 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 me: ns which establishes the dual com 
unication 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 
der will be operated to the light 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 
luas been reduced slightly below the brake 

Will 
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pipe pressure in chamber 1. The connection 
between the brake pipe and the brake cylin 
der controlled by the Secondary valye meansis 
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 raised 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 

5 

uating 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 

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 13 and 16 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 
is 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 re 
lease 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 release 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 
movement of the pilot valve from service 
position to release position. 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 
manner 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 17 will be charged from the cham 
ber 12 and will be maintained at the maxi 
muun pressure established in chamber 12. 
This will provide a substantially constant 
operating pressure in chamber 17. 
The release governing valve 57 is fully 

described in my co-pending application Se 
rial No. 989, hereinbefore referred to. The 
graduated i release operations of the dia 
phragm structure and the pilot valve, and 
the compensating operation of the pilot. 
valve, are also flaily described in the said 
co-pending application and need not be de 
scribed herein. The means for varying the 
pressure in the actilating chamber 12 is the 
usual enginee's brake valve commonly used 
on all air brake apparatus and it is thought 
to be unnecessary to illustrate and describe 
it herein. The pressure in the actuating 
chanaber may be varied and controlled by 
any suitable valve mechanisms. 
What I clainn is : 
1. A diaphragm-operated device compris 

ing a casing, an actuating diaphragan there 
in forming an actuating chamber, an equaliz 
ing diaphragm larger in area than the act - 
ating diaphragm, a controlling diaphragm 
smaller in area than the equalizing dia 
phragin and forming a quick-action chain 
her between the equalizing diaphragm and 
the controlling diaphragm and forming 
a control pressure chamber between the 
controlling diaphragm and the casing, 

ting pres 
"y 

i 

imeans for establishing an opera 
sure in the control pressure chamber. means; 
for varying the pressure in the actuating 
chamber. Ineans actuated by the diaphra 
when said diaphragms are moved toward 
the actuating chamber to admit, fluid pres 
sire into the quick-action chamber to assist 
the pressure in the control pressure chanier 
in nyit te di piragins toward the acti 
ating chainbor, and a device adapted to be 
operated by said diaphragms when they are 
i Hoved bV t 

ber. 
2. A diaphragºn-operated valve compris 

ing a casing, an actuating diaphragin there 
in forning an actriating channher, an equaliz 
ing diaphragm arger in area than the actua 
ing diaphragm and forming an equaliz 

ing chamber, a controlling diaphragm 
smallier in area than the equalizing dia 
phragm and forming a quick-action chamber 
l:etween the equalizing diaphragm and the 
controlling diaphragm 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 chamber, means for vary 
ing the pressure in the actuating chamber, 
leans actuated by the diaphragms when 
said diaphragias are moved toward the acti. 

y the pressures in the control pres 
sure chamber and in the equalizing chary 
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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 
chamber, and a valve adapted to be oper 
ated by said diaphragms when they are 
moved by the pressures in the control pres 
sure chainber and in the equalizing charnber. 

3. A diaphragm-operated device compris 
ing a casing, an actuating diaphragm there 
in forming an actuating chamber, an equaliz 
ing diaphragm larger in area than the act:- 
ating diaphragm, a controlling diaphragn 
Smaller in area than the equalizing dia 
phragm and forming a quick-action chann 
her between the equalizing diaphragh and 
the controlling diaphragm and forning a 
control pressure chanber between the con 
trolling diaphragh and the casing, Jaans 
for establishing an operating pressure in the 
control presstile chamber, means for varying 
the pressure in the actuating chanicer, a 
valve actuated by the diaphragms when said 
diaphragans are noved toward the art at 
ing channer to admit, fluid pressure into the 
quick-action chamber to assist the pressure 
in the control pressure chamber in moving 
the diaphragins toward the actuating chan 
ber, and a device adapted to be operated by 
said diaphragms when they are moved by 
the pressures in the control pressure chain 
ber and in the equalizing chamber. 

4. A diaphragm-operated device compris 
ing a diaphragªn means for subjecting said 
diaphragm to substantially equal opposed 
pressures, means for varying one of Said 
pressures to cause the diaphragm to move 
toward the lower pi'e:Sure, means operated 
by the movement of said diaphragan to give 
to the diaphragm a quick impulse toward the 
lover pressure, and means operated by the 
quick action of said diaphi'sign. 

5. A diaphragin-operated device conris 
ing a diaphragin, means for subjecting said 
diaphragm to oppased pressies, means for 
varying one of said pressures to cause the 
diaphragh to move toward the lower pres 
sire, fluid pressure means operated by the 
moverent of said diaphragm to give to the 
diaphragan a quick in praise toward the 
lo vyer presstre, il reins o erated by the 
quick action of said diaphragm, 

6. A diaphragm-operated device compris 
ing a diaphragm, means for si bjesºrting 14:aid 
diaphragm to substantially equal opposed 
pressures, means for reducing one of said 
pressures to cause the diaphragm to nove 
toward the reduced pressure, fluid pressure 
means operated by the movement of said 
diaphragm to give to the diaphragm a quick 
impulse toward the reduced pressure, and 
means operated by the quick action of said 
diaphragm. 

7. A diaphragm-operated device compris. 
ing a diaphragm, mimeans for subjerting sai 
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diaphragm to Substantially equal opposed 
presSuures, means for reducing One oë Said 
pressures to cause the diaphragm to move 
toward the reduced pressure, fluid pressure 
means operated by the moyement of said 
diaphragm to give to the diaphragm a quick 
impulse toward the reduced pressure, and 
a valve operated to final positioi by the 
quick action of Said diaphragm. 

8. A diaphragm-operated device compris 
ing a diaphragm, means for Subjecting sait ! 
diaphragm to substantially equal opposed 
pressuires, means for redicing one of said 
'essures to cause the diaphragm to move 

toward the reduced pressure, fiuid pressure 
area is operated by the movement of said 
(iaphragn) to give to the diaphragm a quick 
impulse toward the reduced pressure, and 
a valve operate to open position by the 
(uick action of Said diaphragm. 

9. A diaphragm-operated device compris 
ing a casing, an actuating diaphragan there 
in forming an actuating chamber, an equal 
izing diaphragum larger in area than the ac 
tuating diaphragm and forning an equal 
izing chamber, a controlling diaphragm 
smaller in area than the equalizing dia 
phragm and forming a quick-action chain 
ber between the equalizing diaphragm and 
the controlling diaphragm and forming a 
control pressuire chamber between the con 
trolling diaphragm and the casing, means 
fol' establishing an operating pressure in 
the control pressure chamber, means for 
'arying the pressure in the actuating cham 
ber, a pilot valve and a graduating pilot 
valve 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 pressure 
in the control pressuure chamber in mov 
ing the diaphragms toward the actuating 
chamber, the pilot valve being operated by 
said diaphragms when they are moved by 
the pressures in the control pressure cham 
ber and in the quick-action chamber to ad 
mit ail' into the equalizing chamber and to 
stop the flow of fluid under pressure into 
the quick-action chamber. 

10. A diaphragm-operated device com 
prising a casing, an actuating diaphragm 
therein forming an actuating chamber, an 
equalizing diaphragm larger in area than 
the actuating diaphragm and forming an 
equalizing chamber, a o controlling dia 
phragm smaller in area than the equalizing 
diaphragm and forming a quick-action cham 
ber between the equalizing diaphragm and 
the controlling diaphragm and forming a 
control pressuire 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 actuating cham 
ber, a pilot valve and a graduating pilot 

prising a 

valve 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 
Stire in the control pressure chamber in 
Inoving the diaphragms toward the actuat 
ig chaibei', the pilot waive being Operated 
y said diaphrags vein they are noved by 

the pressities in the control pressure cham 
ter and in the quick-action chambei" to ad 
iii. ’ i to the ecializing chamber and to 
stop tie flow of fiurid inder press:'e into 

ition chanke', and means to per 
id p!' 'e in the quick-action 

device for 
appa l'altUS CUM 

casing, an actuating diaphraglin 

diaphragna-operated 
lyes foi air rake 

therein forming an actuating chamber, ain 
equalizing diaphragm larger in area than 
ti;e actuating diaphragal and forning an 
equalizing chamber, a controlling dia 
phragm smaller in area than the equaliz 
ing diaphragm and forming a quick-action 
chainber between the equalizing diaphragm 
::::ti the controlling diaphragm and forming 
a control pressuire chamber between the con 
trolling diaphragm and the casing, neans 
connecting the actuating chamber to a brake 
pipe, means connecting the equalizing chann 
bér to a brake cylinder, Reans connecting 
the conti'ol pressure chamber to an en 
ergency reservoir, means for varying the 
pressure in the actuating chamber, a valve 
actuated by the diaphragms 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 chamber, and a valve adapted to be 
operated by said diaphragms When they are 
loved 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 fol' 
triple valves for ail brake apparatus coin 
JA casing, an actuating diaphragm 
thei'ein forming an actuating chamber, an 
equalizing diaphragm larger in area than 
the actua ating diaphragm and forming alia 
equalizing chamber, a controlling diaphragm 
smaller in area than the equalizing dia 
hi'agna and forming a quick-action cham 

be 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 pressure chamber to an em 
ergency reservoir, a valve actuated by the 
diaphragms when said diaphragms are 
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noved toward the actuating chamber to ad 
nt pressure into the (ick-action chamber 
to assist the pi'ossaire in the control pres 
st: 'e chairlier in inoving the diaphragms to 
wa'd tihe actating chaber, and a valve 
adapted to be ope'atel by Said diaphragms 
when they are noved by the pressures in 
the contro: }ressure chamber and in the 
exitializing chalabel to admit air into the 
equalizing chainber. 

13. A triple valve for aii bake appa 
ratus comprising a casing, a main Slide 
valve, a piston connected thereto and adapt 
ed to move in response to variations in brake 
pipe pressure, an actuating diaphragin 
forming an actuating claimber, an equaliz 
ing diaphragun iarger in area than the actul 
ating diaphragm. and foi ining an equaliz 
ing chamber, a conti'oliing diaphragm 
Smaller in area, tihan the equalizing di 
aplhragin and foI'ming a quick:-action clhan 
bel between the equalizing diaphragm and 
the controlling diaphragm and forming a 
control pressure chamber between the con 
trolling diaphragin and the casing, means 
connecting the actuating chamber to a brake 
pipe, Incans connecting the equalizing chain 
bei to a brake cylinder, heals connecting 
the control pressure chamber to an ener 
gency reservoir, a valve actuated by the 
diaphragms when said 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 
pi'essure, 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 diaphraga 
and the casing, lineans connecting the actu - 
ating chamber to a brake pipe, leans coll 
necting the equalizing chamber to a brake 
cylinder, means connecting the control press 
Suite chanber to an emergency reservoir', a 
pilot valve and a graduating pilot valve ac 
tuated by the diaphragms when said ii 
aphagls are i noved slightly toward the ac 
tuating chamber to admit air under pressure 
into the quick-action chamber the said 
valves being operated by said diaphi'agins 
when they are moved to final po:ii ions by 
the pl’essures in the control pressure chani 
bel' and in the equalizing chanibe' to ad; it 
aii' into the equalizing chamber and to stop 
the flow of air into the quick-action chall 
ber, and means to pel'init the air in the 
quick-action chamber to flow to a thosphere. 

15. A diaphragm-operated device for a 
triple valve for air brake apparatus com 
prising a diaphragin, means for subjecting 
said diaphragm to opposed pressures from 
the brake pipe, a brake cylinder and an 
emergency reservoir, means for reducing the 
brake pipe pressure to cause the diaphragin 
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, a main side valve, a 
piston connected thereto and adapted to 
move in response to a reduction in brake 
pipe pressure to connect an auxiliary reser 
Voir to a brake cylinder, a diaphragm, means 
for subjecting said diaphragan to opposed 
pressures from the brake pipe, a brake cylin 
der and an emergency reservoir and operat 
ing upon a reduction of brake pipe pressure 
to cause the diaphragm to move toward the 
reduced brake pipe pressure, means oper. 
ated by a slight movement of Said di 
aphragm to give to the diaphragm a quick 
impulse toward the reduced brake pipe pres 
Sure, and means operated by the final quick 
action of Said diaphragm to admit brake 
pipe air to a brake cylinder. 
In testimony whereof I hereunto affix my signature. 

SPENCER. G. NEAL. 
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