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24 Clalms

The prmc1pa1 obJect of my mventlon is'to com-

bine, or incorporate, with what is generally known

as type ‘K of railway freight car brake equip-

ment-—for ‘example "K2 triple valve—a means
5 -causing the triple valve to perform its functions ’

< more depehdably, irrespective’ of the -greater
“present-day length of freight trdins, and- under
all the varying train handhng conditions.

Th1s application “is in” part a continuation of

10" my co-pending application, Semal No. 693,609,

_filed October 14, 1933, entitled Arr brake system.

My auxiliary control means may be used n
“combination with one ‘of the said' standard K-

type -of ‘triple" valves thls combmatlon is; how-

system of railway frelght car: equipment may be

continued in use; but my improvement may also

N ‘embodied in some other suitablé type of valve,
so as to form therewith a smgle devxce
20 "The brakes of a long freight train are apphed
serially by the K trlple valves from the head to
the rear of the train. “With the present standard

K2 triple valve in freight cr equipment, the fail -

g “of pressure in the brake plpe of the cars remote

,m'

‘30: nearest the locomotlve ‘

.may be insufficient, to close the:charging feeding

a5 groove of the triple valve,. which. would permit

pressure, to bleed ‘thru, the latter. from the. aux-

" iliary reservoir of the triple valve into the.brake

pipe,- thus’ tendmg to retard. further the reduction

- of brake pipe pressure. The - slide valve and

40‘ piston of the K2 trrple valve must, be placed in

dapplied position before a local quick service re-
duct1on in brake pipe pressure can be. 1mt1ated

The spemal purpose of my invention.is to pro- -

vide a quick service feature which. is’ entlrely in-
dependent of the operation. of the trlple valve it-
self; a furthér special purpose of my invention
.is to cause efficient propagation of the quick serv-

. 45

“~jce braKe pipe- reductlon towards the rear of the:

tram in advance of the actual apphcatlons of the
brakes of the cars. -

, 50 .
“Tattain the objects of my mventmn by prov1d-

ing a supplemental reservoir in combination with- .

‘the K2 triple valve, wh1ch supplemental reservoir

-is charged’ from the auxﬂiary reservoir of the K2

triple valve, and the pressure in the supplemental

reservoir is held at the initial pressure of the air.

ever, merely for convenience; o that the present

“from the locomotive, in a long train, may not be .
“‘of sufficient rate to actuate the triple valves so’

as to apbly the brakes.at the redr end of a long

train in unison with’ those of the frelght cars

‘ Furthermore if the fall of pressure is too slow,"
“to actuate the triple valves, as, may be the case

“near the rear of long trains, the fall of pressure. '
““prake pipe pressure due to the termination of

‘“the initial rapid rate of reductlon of brake pipe

(L. 303—35)

brake ‘system. “The supplemental reservoxr pres-
sure, according to my invention, is applied to ac-
“tuate a diaphragm. (or piston) operated valve in
‘the' auxiliary control feature of my invention,
thereby causing the rapid reductlon by dlspersmn
of the brake pipe pressure.

Heretofore devices including a diaphragm-con-

“trolled 'valve have been used; but- such valve was.

operated by the pressure in'the auxiliary reservoir
of ‘the triple valve. Hence,; in case of very slow
reduction in the brake pipe pressure, as-would
bé the case at the rear end of'a long train, this
diaphragm:=controlled valve could not be depend-
“ed upon to bring about a qu1ck servme pressure
reductlon o
“Such’ undesirable condltlon would arise if for
““any reason the pressure in the- auxiliafy reservoir
‘of the triple valve should reduce with the brake
*pipe pressure before the said- diaphragm-con-
“‘trolled ‘valve is’ operated ‘and thus not create
sufficient “differential of pressure to brmg about
qulck service pressure reduction.
~In order to prevent undesired loss of brake pipe
“pressure, or an undesired brake application, the
auxiliary control featire of my invention provides
‘means for stabilizing said diaphragm-controlled
valve, said means being soarranged that a cer-
tain amount of reduction-of 'brake pipe pressure
is ‘necessary. before’ said dlaphragm-controlled
valve will be operated. -
A ‘further object of my invention is to prov1de
“eans. for" d1551patlng possible - surges in'the

pressure. “This" objecixI attain automatically by
prov1d1ng means for restricting the quick service
“reduction passage of the brake pipe before closmg
said passage, so that when the brake pipe pres-
sure has been reduced to a predetermined amount,
there will be a gradual levelmg oﬁ of the- pressure
in said brake: pipe. .

Another: object: of ‘my mventmn is to prowde
automatlc means for-reducing the quick service
reduction in grade work, when the brake: cylmder
retainer is set to retain pressure.

1 attain this object by providing.a spec1al d1a-
phragm - (or- piston): operated: valve controlled
by predetermined differential between pressures
in brake pipe-and the supplementary 1eservoxr of
.my control. :

This svalve is further adapted to be operated

“by brake cylinder. pressure, when the brake. pipe
pressure - has been reduced. a predetermined
-amount below that of said supplementary Teser-
voir pressure of my control, and the brake cvl-
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2

inder pressure has built up to a predetermined
amount. Under the last mentioned conditions
my said special valve functions to terminate fur-
ther auick service brake pipe reduction.

In case of grade work where the standard
brake cylinder retainer is set to retain brake
cylinder pressure, this retained pressure, when a
service reduction is initiated, will cause an early
functioning of my said special valve to terminate
further quick service reduction of brake pipe
pressure.

Another important object of my invention is to
delay the application of the brake at the vicinity
of the head end of the train, and so that the
heavier the brake pipe reduction initiated the
longer the application of the brakes at the head
end of the train will be delayed. In case of com-
parative light brake pipe reduction it is not
necessary to delay application of -the brakes at
the head of the train as long as in cases of heavy
brake pipe service or emergency reduction.

With the standard K2 triple valve equipment
all the pressure for releasing the brakes or boost-
ing the brake pipe pressure, in releasing or charg-
ing the system, comes from the locomotive; hence,
due to brake pipe friction, the rate of rise of
pressure in the brake pipe in the vicinity of the
rear of a long train is very slow, and may not
insure a prompt movement of the triple valve
piston to release position. With my special con-
trol a supplementary reservoir is charged to ini-

tial pressure during the charging of the brake .

system, and retained at that pressure until a re~
lease is initiated. When the brake pipe pressure
is raised slightly, as when release is initiated, this
excess pressure stored in.the supplementary res-
ervoir is carried to the brake pipe, thus rapidly
propagating the initial rise of. brake pipe pres-
sure towards the rear of the train irrespective
of its length, hence insuring a quick and positive
movement of all valves of the system to release
position.

In releasing following an emergency applica-
tion, it is usually necessary to increase the brake
‘'pipe pressure above that of the auxiliary reser-
voir emergency equalization pressure before the
brake cylinder pressure can be released. There-
fore, a further purpose of my special control is
to provide means for reducing the auxiliary res-
ervoir pressure after a recharge of the brake
system has been initiated by the engineer. This
object .of my invention is accomplished by pro-

viding a supplemental reservoir charged to initial

pressure during the charging of the brake sys-
tem, and retained at that pressure until a. re-
lease is initiated. When the brake pipe pressure

is raised slightly, as when release is initiated, .

this ‘excess pressure, stored in the supplemental
reservoir, is carried to the brake pipe and the
auxiliary reservoir is caused to be reduced in re-
charging of said supplemental reservoir.

The above mentioned and other incidenta] fea- -

tures of my invention are hereinafter fully de-
scribed with reference to the accompanying draw-
ings.

In the drawings:

Fig. 1 shows a side elevation of my auxiliary
control feature connected to the brake cylinder
and auxiliary reservoir of the so-called K2 triple
valve of a railway freight car air brake system;

Pig. 2 shows a fragmentary longitudinal verti-
cal section. thru the brake cylinder, auxiliary
reservoir, and the triple valve unit with my spe-
cial features incorporated therewith; in this fig-

2,004,173

ure the elements of the triple valve unit are
shown in released and charging position;

Fig. 3 shows a similar fragmentary section in-
cluding, however, only the piston of the triple
valve unit, which in this figure has been moved
into position to close the charging feed groove,
and the diaphragm of my special feature devices

_ controlling the piston is flexed to the left in re-
sponse to differential pressure, thereby restrain-
ing the movement of the triple valve piston into
application position;

Fig. 4 shows a diagrammatic section on the line
4—4 of Fig. 1;

Fig. b shows a diagrammatic section on the line
538 of Pig. 1. It is to be noted that sections
shown by Figs. 4 and 5, while on different planes,
for convenience are assembled in the digram-
matic sections on a single plane; and certain
parts shown in these sections, while actually not
within the plane of the sections, are included
so as to make these sections diagrammatically
complete. Furthermore, the lower part of Fig. 5
overlaps and duplicates the upper part of Fig. 4,
as will be noted, so as to facilitate the connective
reading of Figs. 4 and 5;

Fig. 6 is a lJarger scale fragmentary transverse
section of the check valves 31 and 32 on the line
indicated by the arrow 6; o

Pigs. 7T and 8 show the manually controlled
valve 203 in different positions than shown in Fig.
4, and

Fig. 9 shows an enlarged section of check valve
85 which controls charging of accelerator reser-

* voir 29, said valve also being seen in Fig. 5.

Referring to Figs. 1 and 2: .

The numeral | represents the brake cylinder,
2 is the auxiliary reservoir, 3 the triple valve
unit, 4 is what I shall term the brake application
delay portion of my special feature, or attach-
ment to’ the triple valve unit; 5 is an adapter to
facilitate the connection of my auxiliary control
6 to the auxiliary reservoir 2 and the brake cyl~
inder | of the triple valve.

The elements of the triple valve unit 3 are
those common to the type K2 triple valves used
on railway cars of freight trains. As apparent,

- these elements are shown in their release and
charging position. - It is to be noted that the
usual cap of the triple valve 3 is removed, and

is replaced by my said brake application delay :

portion 4; but the standard graduating stem 1
and spring 8 of thetriple valve unit 3 have been
retained. . .

My brake application delay portion & com-
prises two chambers 6a and 6b separated by a
diaphragm 9. ‘The triple valve side of this dia-
phragm § is-connected to the brake pipe 10 by
the usual passages 1. The diaphragm 9 carries
a head (2 provided with plungers 13. The pur-
pose of this arrangement is to limit the move-
ment of the triple valve piston 14, said plungers
13 normally being positioned as shown in Fig. 2.
The chamber 6b on the .other side of the dia-

. phragm 9 constitutes a delay chamber, connected

1;(_), my auxiliary contxjol 6 via passage (6 and pipe

In addition to the above mentioned connec-
tions to my auxiliary control element 6, there is
a connection 18 direct from the brake pipe {0 to
my said auxiliary control element 6, as seen in
Fig. 1. o

The brake cylinder retainer 19, which is usually
connected to the exhaust passage 20 of the triple
valve unit 3 is connected to my auxiliary con-
trol element 6 via pipe 137.
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" member or stem 43
sald release valve 4

iK1 £} P pipe "pre
49 " which also controls the brake pipe. r‘ liction™” seating of ‘said valve.

outlet 39 and connections from . the auxﬂiary One side—the:left: slde——Of said dlaphragm 82 .
' e=erv01r 2 of: system ia
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Ring 93 limits movement of said pressure plate
8{ in the direction of said diaphragm 86.
A reduction passage 95 is provided for cham-

ber 84 and controlled by check valve 94, which .

valve prevents recharge of chamber 84 via re-
duction passage 95.

In accelerator chamber 84 is incorporated an
accelerator valve 86 held on its seat by spring
97, and by the pressure in said chamber 84. Ac-
celerator valve 96 is connected to diaphragm 82 by
sliding member or stem 88. Diaphragm 82 is

longitudinally movable in the direction of ac-

celerator valve 86 without changing the position
of the latter. Accelerator valve 86 is held in its
normal position by spring 99.

- Accelerator valve 96 controls the connection
from brake pipe to the chamber 84 of this valve,
also controls connection from said. accelerator
chamber 84 to actuator chamber {00. Accelera-
tor valve 96 in its normal position cuts off connec-
tion from said accelerator chamber 84 to the ac-
’ 100, and simultaneously re-
linquishes control of other connections. Said ac-
celerator valve 96 is so positioned by a sufficient
rate of reduction of brake pipe pressure in brake
pipe reservoir 11 (governed by value of spring re-
sistance 98 and size of duct (13) as to connect
accelerator valve chamber 84 to actuator cham-
ber 100, and simultaneously cuts off other con-
nections. Actuator chamber (00 is connected to
atmosphere at all times via restricted orifice {01.

The housing 28 is provided with auxiliary re-
duction outlet 102 for brake pipe pressure. Valve
103 controls said reduction outlet 102, and is held
on its seat by spring 104 thus closing said outlet.
Actuator diaphragm 105 controls plunger - 106,
whereby a rapid rise in pressure in actuator
chamber 100 forces said plunger . 10§ against
shoulder 107 of valve 103 controlling auxiliary re-
duction outlet 102, thus unseating valve 103 and
opening outlet 102. .

Supplemental reservoir 30 is provided with a
manual release valve 190, see Fig. 1, which valve
is connected to pipe 19! shown in Figs. 4 and 5,
to permit manual release of the pressure in said
supplemental reservoir 39.

Assume all valves of my auxiliary control in
normal position, and all units charged to initial
normal system pressure as shown by Figs. 2 to 5,
inclusive, the charging of all units of my im-

proved brake system is accomplished as follows:

Charging

Pluid pressure from train brake pipe enters
chamber 6a to right of piston {4, see Fig. 2, via
branch pipe connection {6. Piston {4 is posi-
tioned to the left, thus opening charging feed-
groove (08, permitting charging of auxiliary re-
servoir 2. While the auxiliary reservoir 2 is being
charged, the supplemental reservoir 30 is charged
from said auxiliary reservoir 2 via pipe connec-
tion 109, passage {10, check valves 26 and 21, pas-
sage 110, and port (12 in resetting valve 48.

. Simultaneously, fluid pressure enters chamber
11 to right of diaphragm 82, from train pipe thru
brake pipe 10, pipe connection 18 and passage
1§3. Accelerator reservoir 29 is charged with
brake pipe pressure from brake pipe chamber 71
via passages |14, chamber 87, duct |15 and pas-
sage 90. The charging rate of accelerator reser-
voir 29 is the same as the normal rate of rise of
pressure in brake pipe chamber 11. Both sides
of diaphragm 82 separating chambers 84 and 81
are charged at the same rate. Movement of dia-

phragm 82 towards the left is resisted by spring

2,094,173

18, hence, said diaphragm will remain in normal
position while charging passage 90 is open. Fluid
pressure from supplemental reservoir 30 is trans-
mitted to the underside of diaphragm 86, via pas-
sage 116. Movement of diaphragm 86 downward
is resisted by spring 92, and movement of spring
82 upward is limited by stop 93. The charging
rate of supplemental reservoir 30 via the auxiliary
reservoir 2 agrees with the normal rate of rise of
brake pipe pressure, hence diaphragm 86 will
not be moved from normal position, shown in Fig.
5, by a normal rate of rise in brake pipe.pressure.

Chamber 38 to left of diaphragm 51 is charged
from brake pipe pressure via passage |{T1 which
connects with chamber T1. . Pressure from sup-
plemental reservoir 30 enters around stem 52 to
right side of diaphragm 5. The charging rate
of supplemental reservoir 30 is the same as nor-
mal rate of rise of pressure in chamber 38; fur-
thermore, movement of diaphragm 51 towards
the right froin. normal position is resisted by
spring 54; hence diaphragm 51 and resetting valve
49 will not be moved from normal position by
normal rate of rise in brake pipe pressure. In
the normal position of resetting valve 49, special
reservoir 31 is connected to atmosphere via pas-
sages 60, 57 and {18, duct (19, passages 155 and
156, port 120, and passages 121, 122, 123, and
duct 124, -hence elements of delay portion 4, see
Pig. 2, controlled by pressure in said special reser-
voir 81 are rendered ineffective to.influence oper-
ation of triple valve 3, inits release or application
function. When resetting valve 48 is in normal
position auxiliary chamber 37, to the left of dia-

"phragm 42, is charged by pressure frcm supple-

mental reservoir 30 via port (25, passage (26,
duct (21 and passage 128; and, furthermore, po-
sitioning of diaphragm 42 towards the left is re-
sisted by spring 46, hence diaphragm 42 and its
attached release valve 40 will not be moved from
normal position by a normal rate of rise in brake
pipe pressure. Brake pipe pressure is connected
to the under side of release valve 40 via passage
129, chamber. 65, supplemental valve 64 pas-
sage 130, port 131 in resetting valve 49, and
passage 132. When the triple valve 3 of the
system is in release position pressure in brake
cylinder 1 is connected to atmosphere via usual
exhaust passage 20, see Fig. 1; the pressure thus
escaping via passages 21, {33, port 134 in said re-
lease valve 40, and passages 135, duct 136 and
pipe 131.

Chamber 68 under diaphragm 7I is connected
directly to brake cylinder pressure via passages
138 and (39. Brake pipe pressure is present above
diaphragm 69 in chamber 65. Supplemental res-
ervoir pressure is connected to the under side of
diaphragm- 69 and the upper side of diaphragm
10 via passage 140. The under side of diaphragm
70 is connected to atmosphere via passage 141.
Diaphragms 69 and 70 are connected together by
spacer T2. When there is no pressure in the
system, supplemental valve 64 will be held in up-
per position by spring 714, thus closing passage
130, which helps to prevent unseating of release
valve 40 and of resetting valve 49, while the
brake pipe pressure initially. enters the system.
Pressure from supplemental reservoir 30, acting
on upper side of diaphragm 70 will return dia-
phragms 10 and 63 to normal position. Supple-
mental valve 64 is now returned to normal posi-
tion by spring (42, thus connecting passages 129
and 130. . .

In initiating release, or recharge, of brake sys-

tem, the engineer’s automatic brake valve is usu-
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“ally in release position, in- which position main

Yeservoir pressure, stored at-locomotive; is con-

10

“move said piston to extreme left, thus to its re~

nected directly to

“mon for valves located remote from locomotives.:
" The effect of such rapid rise of ‘brake pipe pres=: - '
r : -~ 27 and thus cause an undesired: movément. of .the

sure in my improvement is as follows:-

.~ A'rapid rise of brake pipe pressure in chamber
"“'gg to right of triple valve piston 14, Fig. 2; will

tarded, recharge position. “Charging of auxiliary

reservoir 2 is 'the same as explained for normal

" charging, except at a slower rate, via usual triple

i valve 8 restricted charging passage 143.

% If the rapid rise’in brake pipe pressure in

" diaphragm 82 towards the left from normal posi-"
itjon. “Diaphragm support. 144 is ‘slotted to per-:

30

" tion, and 'opening of ch J
-+ mit further charging of accelerator reservoir 28:
and - auxiliary valve 83 are re-- Cuig GRS

’ 5 . WWhen chamber$a, Fig. 2;is connected to.atmos-

:phere; there will be:no nmiovement-of diaphragm: 9,
+and its attached memb'ers ‘towards, the left-from
“normal position: . A reduction in brake pipe pres-

60

~ ports 141 and (48 in

75

" Diaphragm 82

30 to auxiliary chamber
ber ‘31 is" connected to" auxiliary Teservoir 2 via: -
‘passage 128, duct (27, passages ' |26, 146, and: -
resetting ‘valve 48; which-.
(49; thence thru duct 150,

;" valve 48; also;

" "chamber 81 on diaphragm’ 86, Fig. 5, sufficiently

exceeds charging raté‘of stipplemental reservoir
30 to compress spring 92,
close charging passage
of small accelerator reservoir 29.

ervoir 29 will rapi

‘pressure via both charging’ passage 90 and:re-

duction passage 95, and thus prevent deflection of-

mit longitudinal movement of diaphragm 82 to-

" wards the left from normal position without dis--
~turbing valve member 96. . :
" 'brake pipe pressure in chamber 11, at the right
“of diaphragm 82, above pressure in chamber 84,

will move said diaphragm 82 to the extreme left,
thus. compressing

' pipe pressure is now éonnected ‘to top: of check
40’

valve 19 via passage 32; this check valve prevent-

ing recharge of said supplemental Treservoir 30

via’ passage 32." While supplemental resér’voi~r 30

is' being recharged from auxiliary reservoir 2
: e e Press will »befa,b-'jv‘,w
sorbed in Techarge of ‘the brake system, thus ef- -

of system; excess brake pipe pressure

fecting a return of diaphragm 86 t0 normal posi= i A
)] ", as.Shown in Figs. 2 to 5;and that a service rate of -
“‘brake - pipe . pressure . reduction is’. initiated by

harging passage 90 to per-

‘turned ‘to mormal position by spring 180

“sufficient rise in brake pipe 'pr‘es‘,sur.é’m:‘cham- :
‘ber 38 above pressure in ‘supplémental reservoir:
‘ , thus moving resetting
valve 49 to its extreme right position; said ‘suffi-

30 will compress spring 54,

37 is closed; and cham-

register 'with passage 48 ne |
passages 151 and ‘109, - Passages 132 and 130 are

“registered ‘by ‘elongated port 131 resetiing
elongated ‘charging “port. ~112 of .
_ 49, whichi “controls ‘ charging of .
" ‘supplemental - reServoir 30, ‘registers with. pas-,

' sage 111 trom auxiliary reservoir of the System;
passage from special- reservoir 31-to ‘atmospheré

resetting valve

“isclosed, and. the pressure in atixiliary reservoir -
2 of system'is connected fo-special: reservoir 31

yia pas-age 149; elongated port 148, in resetting
“yalve 49, which registers with passage

119; passages 118,57 and 60:

» _ train brake pipe vialarge port :

““gpening in said automatic brake valve; thus the'
“initial rate of rise in brake pipe “pressure’ for
valves located near the locomotive is very rapid”
as compared to the normal charging rate com-’

it will seat valve 85,
90, and prevent overcharge .
; ~‘'When charg--
*ing passage 90 is open any excess ‘pressure in res-

dly equalize ‘with brake ‘pipe

S Sufficient’ rise in”

spring 18 and unseating-aux-’

cient ‘amount of ‘pressure is’ governed by ‘value.: -
“of spring 54.  In this

: position of Tesetting valve .
‘A9, conhection from said supplemental Teservoir:

“glidé valves 163 SN
_ "7 Check valves:26 and 21, Fig. 4, prevent equaliza-
1 52, thence "~ ‘tion‘of pressuré in said supplemiental reservoir 30
via check valve 153 ahd passages 154, 155; duct * Y

Chamber 6b, Fig. 2, to

16,47, °160; 161,589 from special reservoir 31.: =

right-of 'diaphr'ag'nf 9 isi
“.charged to normal system. pressure via- passages

* Risein brake pipe‘pressure in'chamber 6a:above

- normal charge of system may effect:an-undesired -
“pvercharge of auxiliary reservoir 2; so that-when.
' brake pipe
- 'sure, the pressure in chamber.8a may be reduced

pressure is returned’ to ;normal . pres-

_ipelow:the pressure present . in- auxiliary reservoir

10

piston 14 towards the: right; thus placing: it in.

vided for limiting such movement.: With:my: in-

E vention: this undesired action is prevented: = Dia-
“phragm-9-has a:larger area. than that of ‘triple
" yalve’ piston 4, thus when brake’ pipe pressure
*is-reduced:slightly below that .of the pressure in
~guxiliary reservoir 2, plunge’rs*lswill»‘bermoved‘ :
“towards the left; as:shown in Fig.3,;;thus lifmiting.

travel 'of said piston:14 to-position closing charg-

“ing feed groove 108. When: brake pipe pressure.
‘has"been: increased- above.pressure -in auxiliary
‘reservoir 2, diaphragm 9 :and:piston 14, together .

with members  controlled: by piston- 14, -will be

“returned to normal position.

 YWhen ‘pressures. in- brake * pipe’- and supple-

“ mental reservoir - 30 have: equalized,: diaphragm
51, 'Fig. 4, will'be veturned.to normal position by
‘spring ‘resistance -54; :

‘but resetting valve: 49 will
remain in extreme right position, since stem 52

is .permitted: some. free-longitudinal movement.

‘before contacting said ‘resetting: valve 49.
Sufficient. rise ol brake pipe pressure in:cham-

"eylinder exhatust passage. 133'via port 134 is closed.
+ Said sufficient amount. of ‘pressure:is:governed by
value of spring 46.- When pressures: influencing
:diaphragm 42 have equalized;said digphragm and
‘attached release valve 40 will be:returned. to.-nor-

mal position by spring 46.:

Service, application.

.‘Asis‘u‘mev that-all :valves are: in, normél poéition

engineer as usual. .

sure in chamber 6a-at a sufficient rate.to effect

‘movement. of  triple valve piston: 14 towards the
.right, will close charging feed groove -108;:.thus
preventing reduction of ‘auxiliary:reservoir, pres-

sure via said feed: groove 108 “When ;brake pipe
pressure in chamber-6a, Fig. 2, has béen; reduced

sufficiently below-

full service or application position, in: which posi-

" tion pressure in said auxiliary reservoir. is.con-
"nected-to brake ‘cylinder .{ -of system.via . pagsage

162 and usual ports. in, slide valve ‘163 of triple

_valve 3., While said triple, valve piston 14 1s being

moved: into full service or application position,

that -of -pressure inauxiliary
reservoir 2, said triple; valve: piston /14, and at-
tached valves 163 will:be moved to-the right, to

application position, unless some.means are pro- -

20
25

30

‘Yer 38-above pressure in auxiliary chamber 31
“will ‘move diaphragm 42 snd-therewith: ‘release
.yalve 80 to extreme left; thus compressing spring -
iliary valve 33. Said afficient amount of ‘pres-:48;in which position of release valve 40:the brake :
" gitre is governed ‘by ‘value of spring 18. Brake -
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brake pipe pressure is momeﬁtarily“connec‘ted to- .

prake cylinder I"via usual quick service ports in.

of triple valve, ™

“with'that of the auxilisry Tésefvoir 2 via charging
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tiated in chamber 87 above diaphragm 86, Fig. 5,
said diaphragm is deflected. upward by retained

- supplemental reservoir pressure present in cham-

10

ber 88, thus causing valve 85 to close charging -

passage. 90 of accelerator reservoir 29. - Brake
pipe pressure in chamber 87 must . be reduced
slightly "below the supplementsal reservoir pres-
sure in chamber 88 due to natural resistance of
diaphragm 86 and to weight of check valve 85
and pressure plate (10, before said diaphragm

* 86 is deflected upward from normal position, so

- that accelerator reservoir pressure may -initially .
feed back into the brake pipe via passages 90

15

20 ,
- position is resisted by spring 99; furthermore,.

25

and- 95, thus- preventing movement of valve 96
towards the right when a rapid rate of service
reduction of brake pipe pressure is effected.

When service rate of brake pipe pressure re- . .

duction: is initiated in, chamber 84, movement of
diaphragm 82 towards the right from: normal

pressure in.accelerator reservoir 29 is permitted

to reduce with the brake pipe pressure in cham- -

ber 17 via port 111 of accelerator valve 96; pas-
sage 95, check valve 94, passage 112, and duct

113, hence diaphragm 82 and valve 96 will remain:.

in normal position, as shown in Fig. 5, unless the

"~ brake pipe. reduction exceeds its usual service

30.
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rate of reduction. :
When: the brake pipe pressure in chamber 38,

Fig. 4, has reduced a sufficient amount below the .

pressure .in auxiliary pressure chamber 317, dia-

phragm 42 will -be deflected to the. right; thus

compressing stabilizing spring 47 until shoulder
174 contacts with stop 1715.  Auxiliary pressure
chamber 37 being connected to -supplemental
reservoir 30, and the pressure in the latter be-
ing retained at initial pressure of the system by
check valves 26 and 27, such movement of dia-
phragm 42 is therefore independent of any :0p-
eration- of triple valve 3, or any loss. of pressure
in'auxiliary reservoir 2. In this position of dia-

phragm 42 port I76 of release valve 40, passages

132 and 115 will register, thus effecting a- dis-

persion” of -brake pipe pressure at a rapid rate -

via reduction passages 129, 130, larger port.i31
of resetting valve 49, and passages 132, port 116,
Passage 118 and duct 39, and simultaneously
brake cylinder exhaust passage 133 is closed by

release -valve 40. When the brake pipe pressure.
“in chamber 38 has reduced a sufficient amount
below that of the pressure in supplemental res-

ervoir 30, which sufficient amount is governed
by the resistance of spring 56, diaphragm 5t .will
be deflected’ towards the left, .thus compressing

-spring 56 until shoulder 111 contacts with stop -

118, see Fig. 4. 'Diaphragm 42 is not restrained
by spring 46; the latter serves merely to restrain
movement of diaphragm 42 from normal to ex-
treme- left position, in response to normal rate
of ‘increase in pressure in chamber 38. The

" spring 47 is' merely a stabilizing spring to pre-
' vent undesired movement of diaphragm- 42 to-

wards. the right from normal position; due to
slight reduction of pressure in chamber 38 be-
low. that in chamber 31. On the other hand,

diaphragm ‘51 is restrained in its movement to

its extreme left position in response to reduction

~of pressure in chamber 38 by spring 56, which

has a much greater value than spring 41." Shoul-

.. der of stem 52 now has contacted with resetting
. valve 49, thus positioning the resetting valve to-

wards the left, thereby closing supplemental res-
ervoir charging passage {11, and connection {25

2,094,178

When a brake pipe pressure reduction is ini-

from suppiementdl reservoir 30 to auxiliary pres-

-sure.chamber 37.

Restricted port 119 of resetting valve 49 now
registers with passage 130 so that further dis-
persion of brake pipe pressure via passage 115 is
at a slower rate.

At the same time special reservoir 31 is con-

~-nected to atmosphere via elongated port 120 of
-resetting valve 49, and port 148 of such valve

registers with passage 126, thus connecting pres-

..Sure in guxiliary reservoir 2 with auxiliary cham-

ber 31 via passage 151, duct 150, passage (48,
port 148 in resetting valve 49, passage {26, duct
127, and passage 128. Restricted orifice or duct
#21 controls rate of equalization of said pressures
in auxiliary‘ch_amber, 31 with auxiliary reservoir
2. Pressure in.auxiliary chamber 37 in excess
of that in auxiliary reservoir 2 tends to boost

valve piston 14, Fig. 2, and promoting applica-
tion of brakes. : . ‘ .

A further service reduction in brake pipe pres-
sure in chamber 38 below that of retained pres-
sure in supplemental reservoir 30, sufficient to
overcome resistance of spring 57, will deflect dia-
phragm 51, and therewith resetting valve 48 will
be positioned to the extreme left, thus compress-

. ing spring 51 until shoulder {80 contacts with

stop 181,

During such movement of diaphragm 5!, mem-
ber 182 contacts with member 183, thus returning
diaphragm 42 and release valve 40 to normal
position, and thus closing passage (32, if it has
not been closed in advance of this movement by
valve 84, and terminating further dispersion of

. brake pipe pressure thru duct 39. In the last

mentioned position of resetting valve 49, passages
126 and 149 are still connected by elongated port

148 of said resetting valve, and passages {56 and

121 are still connected by the elongated port 120
of this valve. .

- . Retained supplemental reservoir pressure in
chamber 66 aciing downward on diaphragm 70

_ offers resistance to movement of diaphragm 69

upward; however, when the brake pipe pressure
in chamber 65 is reduced a sufficient amount—
governed by the area of diaphragm T0-—below the

. retained pressure in supplemental reservoir 30,

diaphragms.69 and 70 will be deflected upward,

.thus seating supplemental valve 64 and closing

brake pipe pressure reduction passage 130, since
chamber 66 is connected to supplemental reser-
voir 30. Chamber 68 is connected directly to the
brake eylinder | of the system; hence, when the
brake pipe pressure in chamber 65 has reduced,
and the brake cylinder pressure has built up in a

- sufficient. ratio,—governed by“the areas of dia-

phragms 69 and T0—said supplemental valve 64
will be moved upward,‘and the greater the brake
cylinder pressure present in chamber 68, when
brake pipe pressure reduction is initiated, the
lesser the amount of brake pipe pressure reduc-
tion in chamber 65 is required to close passage
130; thus minimizing the amount of dispersion of
brake pipe pressure via passage 130. When the
brake pipe pressure dispersion passage 715 is
closed by either release valve 40 or supplemental
valve 64, any further local. dispersion of brake

-: pipe pressure is: controlled entirely by the usual
. quick service feature of the triple valve 3, which
.vents brake pipe pressure to brake cylinder |

when-the slide valves of the triple valve are placed
in.quick service position.

When resetting valve 49 has been positioned to
extreme right from normal position, due to rapid
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- the latter, thus increasing sensitivity of triple -
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rise in brake pipe pressure in chamber 38, during
" release and_charging of brake system, special

L1 S

10

Teservoir 31, Fig. 4, and chamber '6b, Fig. 2, are ‘

charged to normal system pressure. ~When 8
rediiction in braKe pipe pressure in chamber 6a,

Fig. 2, has been initiated, -diaphragm 9 and -

plungers’ 13 will be moved towards the left to
their positions in Fig, 3. Plungers 13:act as re-
straining means to limit the travel of triple valve

‘piston 14 to that of closing the charging feed
‘groove, 108; thus preventing loss of pressure in

" ‘auxiliary reservoir 2 via feed groove 108. In this

‘position of the slide valves' 163 controlled by

' “piston (4 of triple valve 3, said auxiliary reser-

15

yoir is not connected to brake cylinder I, thusde-
laying biake application, which delay is contin-

" ued until diaphragm 9 relinquishes control of

20

triple valve. piston 14, A sufficient brake pipe '

pressure reduction in chamber 38, Fig. 4, below

that:of pressure retained in supplemental reser--
‘voir 30 will deflect diaphragm §I towards the

. left, thus again _positioning ‘ resetting . valve 48
- 'towards the left, and thereby connecting special
* reservoir 31 as well as chamber 6b, Fig. 2, to at-

25 :
" 'trolled by ducts 119 and 124, therefore there will

mosphere. This venting to atmosphere is con-

 be no sudden complete reduction of the pressure

© 80

40

in_special Feservoir 31 and its connected cham-

“ber 6b. Dia'phra,gm 9 be’ing_ of larger area.than
that of piston 14, when pressure in chamber 6b
" has been reduced in a sufficient amount, depend-

ing on brake pipe pressure reduction initiated in

_chamber 6a, diaphragm § and therewith restrain-

ing plungers 13 will be forced towards the right

by piston. 14, causing auxiliary reservolr 2 of
triple valve 8 to be connected to brake cylinder -
{ via the usual service ports in slide valves 163 -

of the triple valve." The greater the amount of

‘brake pipe pressure reduction initiated via cham- ‘

ber 6a the .greater will be the pressure reduction

" “required in chamber 6b to permit movement of
" triple valve piston 14 to service position, and the

application of the brakes will be relatively de-
layed. X » ST
i Lap

:In any. case ‘when the pressure. in auxiliary

*_reservoir 2 has reduced via: brake.cylinder |
- slightly -below ‘that- of brake pipe pressure in

chamber 6a, Fig. 2, the piston 14 and graduating
‘valve. of slide valves 163 controlled by said piston

. will be: positioned towards-the left from service

" Release_and recharge following service brake : '
R R : :  of the supplemental reservoir pressure. in cham-

60

position, thus ¢losing’ connection between auxil-

iary reservoir 2'and brake cylinder | via ports in
the slide valves 163 0f the triple valve 3. '

 application .~

When the éngir'iéer'pla.cestl'x-e‘ automatic brake -

valve in release position;:in-order to initiate re-

+lease-and. recharge of brake system, excess main

reservoir: préessure :stored-at locomotive. is: con-
nected directly to'train brake pipe via large port
of:.locomotive brake valve, thus rapidly increas-
ing the rise in.brake pipe pressure aboyginormal

- system charging pressure in ‘the vicinity.of the

: locomotive. ~But in the vicinity remote from the
" lotomotive the rate of rise. in brake pipe pres-

“sure is still at normal ‘charging rate of ‘the sys-
‘tem.. -After a few seconds the engineer refurns
his automatic brake valve to running position in
.which position & feed valve ‘at the locomotive

: Iimits the maximum brake pipe pressure desired

. " “when the system-is fully charged.
cTs

Rise'in brake pipe pressure-in‘chamber 6¢, Fig.

7
‘2, slightly above that ‘of pressure in auxiliary

reservoir 2 will return piston .14 and slide valves
163 of triple valve 3-to normal position, in such

. position opening chargingfeed’groove 108 to
permit recharge of the auxiliary reservoir; .also -

pressure in brake cylinder Iis connected to un-

derside of release valve 40, Fig: 4, via the. ports

in the slide valves 163 of the triple valve 3, and
thence thru passages 20, 21 and 133." ‘A rapid rise
in brake pipe pressure -in chamber 6a will move

 piston 14 to extreme left, thus restricting charg--
ing passage or feed groove 108, and correspond-

reservoir 2. - - .

ingly reducing rate of recharge of the auxiliary
Charging passage 90 of accéleratcir reservoir 29,

" Fig. 5, is closed by retained supplemental reservoir

pressure present in chamber 88 under diaphragm
86, “deflecting” this diaphragm upwards; at the
same time reduction passagé 112 is closed by check
wvalve 94; herce, ‘a- comparatively slight rise in

-brake pipe pressure in-chamber 7T above the

pressure in chamber 84 will deflect diaphragm 82
towards the left; unseating auxiliary -valve 33.
Retained pressure in supplemental reservoir 30
can now equalize with brake pipe pressure via

10

15

20,

25

duct 80, check valve 19, passage 32 and chamber .

184, and thus boosting brake pipe pressure. ‘This
boosting of brake pipe pressure insures prompt
movement of triple valve piston 14, Fig. 2, to nor-
mal release position.  The rise in brake pipe
pressure might otherwise be at to slow a rate,
due to ring léakage around- said- piston {4, to

- build up: necessary pressure differential required

to move said triple valve piston 14 and attached
‘slide valves, towards the left from service lap posi-

tion; -

“With equalization of supplemental reservoir and
brake pipe pressures, diaphragm -86 will be: re-
turned to normal-position, as' shown in Fig. 5, thus
opening ‘charging passage 99.- When accelerator
reservoir 29 has been recharged sufficiently, di-
aphragin 82 will be returned to normal position

* by spring 18 and auxiliaty valve 33 will be closed.

A rise in brake pipe pressure in sufficient
amount, governed by value of spring 92, in cham-

‘ber 87 above pressure in chamber 88, will deflect

diaphragm 86 downward, thus compressing spring
92 and permitting valve 85 to be ¢losed; thus again
closing charging passage 90, and preventing a pos-
sible overcharge. of accelerator  reservoir 29.
‘When excess brake pipe pressure has been re-

.duced sufficiently, diaphragm 86 will be returned

to normal position by spring ‘92, thus reopening
‘charging passage 90. Diaphragm 86 cannot be
defiected  Upward - fromi ' normal: position ' until
brake pipe pressure has been reduced below that

ber 88; hence, any excess pressure present. in
accelerator reservoir: 29 may equalize: with the

_ brake pipe pressure-via both charging passage 990
‘and reduction. passage 95, thus preventing move-

ment of accelerator valve 96 from normal posi-

tion, by a service rate of brake pipe pressure re-
‘duction. .. - . AR -
. 'With partial equalization: of supplemental re-.
servoir and brake pipe pressures via valve 33,

diaphragm 51, and attached resetting valve 48,

“will be moved towards. the right by pressure of

spring ‘56 against shoulder (85 of stem 52, until
sliding member (17 contacts stop 186. . In this
position of resetting valve 49 auxiliary reservoir.2
is still connected to auxiliary chamber 37 via pas-
sage 126, port 148 and passage 149. Special reser-
voir 31 is connected to‘atmosphere via passages

" 155, 156, port 120 and passage 121, and brake pipe
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dispersion passage 130 and charging passage (11
are closed, thus preventing a recharge of said
supplemental reservoir 30 until. said resetting
valve 49 has been returned to normal position,
as shown in Fig. 4.

When the brake pipe pressure in chamber 38
has raised sufficiently above the pressure in sup-
plemental reservoir 30 said resetting valve 49 will
be returned to normal position, as shown in Fig.
4, thus opening charging passage (I{ from aux-

_iliary reservoir 2 to supplemental reservoir 30,

connection from said auxiliary reservoir to aux-
iliary chamber 37 is closed, and said auxiliary
reservoir is now connected to supplemental reser-
voir pressure via port 125.

A rapid rise in brake pipe pressure in chamber
38 to a sufficient amount, which amount is deter-
mined by value of spring 54, above pressure in
supplemental reservoir 30, will deflect diaphragm
51 towards the right from normal position, thus
compressing spring 54, and moving said resetting
valve 49 to its extreme right position, in which
position connection from supplemental reservoir
30 to auxiliary chamber 37 is closed, and aux-
iliary chamber 37 is connected to auxiliary reser-
voir 2 via passage 149, port 147 in resetting valve

49, and passage 146, and simultaneously connec-

tion from special reservoir 31 to atmosphere is
closed, and special reservoir 31 is connected to
auxiliary reservoir 2 via passage (49, port 148 in
resetting valve 49, passage (52, check valve (53
and passage (54, duct {19, and passages 118, 57
and 60. When pressures influencing diaphragm
51 have equalized, this diaphragm will be returned
to normal position by spring 54; but resetting
valve 49 will remain in extreme right position,
since stem 82 is permitted sufficient free longi-
tudinal movement before shoulder 195 contacts
with resetting valve 49. If the auxiliary reservoir
2 should receive an overcharge due to rapid rate
of rise-in brake pipe pressure, chamber 6b, Fig. 2,
will receive the same overcharge, since it is also
connected to auxiliary reservoir 2 via resetting
valve 49; hence, if the brake pipe pressure in
chamber Ga is reduced below that of said auxiliary
reservoir pressure, diaphragm 9 will be deflected
towards the left, as shown in Fig. 3, thus moving
plungers 13 towards the left; said plungers 13 now
act as restra.ining means to limit travel of triple
valve piston 14 to position closing of auxiliary
reservoir charging feed groove 108, and thus pre-
venting a brake application. ‘When brake pipe
pressure is again sufficiently higher than that of
said auxiliary reservoir pressure, said triple valve

piston 14 and diaphragm 9 will be returned to

normal position, shown in Fig. 2.

Deflection of diaphragm 42, Fig. 4, towards the
left from normal position is resisted by spring 46,
while rise in brake pipe pressure in chamber 38
is at a normal rate; hence, release valve 40 will
remain in normal position, thus permitting pres-
sure from brake cylinder | to vent to atmosphere
via triple valve exhaust passage 20 and passages
21, 133, port 134 in release valve 40, passage i35,
duct 136, and passage 131, A rapid rate of rise in
brake pipe pressure in chamber 38 to right of
diaphragm 42 will deflect this diaphragm towards
the left, thus compressing spring 46 and moving
release valve 40 to extreme left, in which position
brake cylinder exhaust passages 133 and 135 do
not register with port 134 in release valve 40, thus
delaying release of brake cylinder pressure. When
pressures influencing diaphragm 42 have sub-
stantially equalized, release valve 40 will be re-
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turned to normal positlon (shown in Fig. 4) by
spring 46.
With equalization of brake pipe and supple-

‘mental reservoir pressures, supplemental valve
.64 will be returned to normal position, shown in

Fig. 4. When brake cylinder pressure in cham-
ber 68, together with spring 74 acting upward
on diaphragm 71 exceeds pressure in supple-
mental reservoir 30 acting downward on small
diaphragm 70 (supplemental reservoir 30 being
connected to chamber 66 via passage 148) sup-
plemental valve 64 will be moved up to close brake
pipe reduction passage 130. However, with re-
duction in brake cylinder pressure, via exhaust
passage 135, to atmosphere, said supplemeéntal
valve 64 is returned to normal position, thus again
opening brake. pipe dispersion passage 130.

Emergency application

A rapid rate of reduction of brake pipe pressure
in chamber 6a, Fig. 2, will move triple valve
piston 14 to the extreme right, in which posi-
tion graduating spring 8 is fully compressed, and
piston 14 contacts with gasket 198. In this
position of slide valves 183, controlled by piston
14, a connection is effected between the pressure
in brake pipe 10 and brake cylinder 1, via usual
emergency check valve (99 of triple valve 3,
which - permits brake pipe pressure to reduce
into the brake cylinder I; said emergency check
valve 199 preventing return flow of pressures
from brake cylinder | to the brake pipe .10.
Auxiliary reservoir 2 is connected to brake cyl~
inder ! via usual large ports in slide valve 163 of
triple valve 3, controlled by piston (4, thus per-
mitting an initial rapid build-up of brake cylinder
pressure.

Only those resetting valves 48 as are located at
the head end of the train take extreme right
hand position during release and recharge of
brake system, as explained under “service appli-
cation” above. Assuming that resetting valve
has been moved to its extreme right hand posi-
tion during release and recharge of the brake
system a rapid rate of reduction in brake pipe
pressure in chamber 6a will now deflect dia-
phragm 8 towards the left from normal position,
thus positioning plungers 13, as shown in Fig. 3.
Plungers - 13 now act as' restraining . means to

limit travel of triple valve piston (4 to that of ;

closing charging feed groove 108, in which posi-
tion of the slide valves 163 of triple valve 3, con-
trolled by said piston.d, auxiliary reservoir 2 is
not connected to brake cylinder i via ports in
said slide valves 163. When resetting valve 49
has been positioned towards the léft from its
extreme right position, by reduction in brake pipe
pressure in chamber 38, special reservoir 3f is
connected to atmosphere via passages 57, (18,
duct {19, passages 155, 156, port 120 in resettmg
valve 48, and ‘passages 121, 122, 123 .and duct
Further movement of piston 14, and there-
with slide valves 163 of triple valve 3 towards the
right will be delayed until pressure in chamber
6b has been reduced a sufficient amount, which
amount. is governed by area of diaphragm 9 and
pressure reduction initiated in chamber 6a. . The
said delay period will be longer than in case of
a service application due to the fact that emer-
gency brake pipe pressure reduction in chamber
6a is much greater than a service reduction.
Diaphragm 9 is of larger area than that of piston
14, hence, this diaphragm will be positioned to-
wards the left, as shown in Fig. 3, until the pres-
sure in chamber 6b has been reduced a sufficient
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. ‘mit only slow venting of special
_ therewith chamber b to:the atmosphere.
soon as pressure’in chamber

20

'than-pressure on'the
25

““ment:of piston e
S At “the end of ‘initial-delay period, auxiliary .
130

" usual ‘ports in ‘slide valves 163 of triple:valve 3
controlled’ by piston ‘14, ‘With rapid. reduction -

85

" to lap ‘position;

10

&5

80

85
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amount, whichamount is governed by the pres-

sure reduction’in chamber 6a:.and area of dia-:

phragm 9; §ince the pressure to the: left of triple-
. valve piston 14 remai
214 has béen permitted

remains constant until said piston

124.- Chamber. 6b,-Fig. 3, is connected ; directly:
to special ‘reservoir 31.

would be caused either by ‘service or emergency:

‘ " brake pipe pressure reduction);, since chamber: b
15

is. contiected 'to ‘spécial -reservoir. 31, said ‘move-
ment of resetting valve 49 to.the left would:per-
reservoir. 34, and

6b has been reduced:
to such ‘amount that: pressure.in auxiliary resers.
voir 2, acting against the left side of triple:valve
piston ]

pliis pressure ‘on:the
piston /14, -diaphragm 8. will be deflected. towards.
the right, ‘as- shown'in Fig. 3; permitting move-
14 to application position. .

reservoir 2. is connected.to brake .cylinder. {5 via:

in: ‘pressure in ‘said ‘auxiliary ‘reservoir 2-.dia-
phragm 9 may ‘again: be deflected -towards the
left as shown in Fig.'3, thus returning: piston: {4
and:-therewith :so: positioning.
gradiiating valve, an: element- of the triple:valve
3. as to closé connection from said auxiliary reser=
voir 2 to the brake cylinder i, thus momentarily
terminating’ building up ‘of “brake cylinder: pres-
sure from: auxiliary. "reservoir.: But, when the
oressure in chamber 6 then continues to reduce,
diaphragm’ 9 will: be returned to-normal jposition,
thus again opening ' connection: from auxiliary
reservoir 2 to brake cylinder f. b
' ‘When brake pipe i

ih ¢hamber 81, Fig. 5, diaphragm'86:1s ‘deflected
upward; ' thus ™ closing charging- passage -:90.

Equalization’ of pressure’in-accelerator reservoir -
‘30 via; duct173. cannot keep: pace with said rapid
“rate of brake pipe pressure reduction; hence dia-
phragm- 82 will be deflected: towards-the: right
from normial - position; . thus: compressing. spring .

{04 until ghoulder 198 strikes- stop :199; valve
33 not 'being disturbed::.In this:position of- dia-
phragm 82 and ils attached accelerator:valve:86,

reduction passage 95 from- accelerator ireservoir

60

85

29 to brake pipe chamber 17 is closed. | While
accelerator valve 96:is in*its last'mentioned posi-~

tion pressure’in accelerator reservoir 29 is-con-

nected to the under:side of actuator. diaphragm

105, viaport {Tf, :and’ ‘passage -200.: Actuator
diaphragm ‘§05-is now deflected upward, thus-un--

seating pressure actuated valve 103, and connect-
ing brake pipe pressure.to atmosphere via ‘auxil-

fary reduction passage §02, "ot s
Wrhen pressure inaccelerator: reservoir 29:has

reduced ‘sufficiently via duct 101 to atmosphere,
‘accelerator valve 96 will ‘be returned to:normal

70
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‘position by spring 99, With return of-diaphragm

105 ‘to ‘normal' positton. pressure actuated valve

103 is again returned to its seat by spring 104,

' Diaphragms 42 and 5l, Fig. 4, will- come-to
rest with diaphragm - 42 deflected towards-the;

‘right from normal: position until shoulder 114

‘ to move to application po-.
sition. ' But the venting to atmosphere of special:;
reservoir 81 is controlled by the ducts 149 and’

-Assuming - that: pressure’
" in ‘chamber 6b-is being graduelly reduced, dueto-
movement of resetting valve 49, Fig. 4, towards:.
the left from'its extreme right hand-position: (as:

But.as .

14, plus” pres‘suréwiniuchamb‘er ‘6a acting: .
. against: the left side-of -diaphragm 9, is. greater; .
! right side of ‘diaphragm 8,
right: side-of. triple valve- -nection:from -quxiliary, reservoir

. der..I, and-brake -cylinder  pressure. is.

‘application, :and

- 32.into..chamber

pressure reduction:is ‘initi‘av)t‘e'd . “opening: charging: passage.90.:

contaf:ts- with -stop

| 9
175; -and, dlaphragm 5§ will .

be deflected towards the left, thus compressing '

spring. §7 until. member, 180 contacts with' stop

nect auxiliary reservoir 2 to_ auxiliary .chamber;.
37, and special reservoir.3 I is connected to at--

mosphere, - -
‘When brake

pipe pressure in chamber 85 is re- "

.184.- Resetting.valve:49 is, now positioned to. con-

o

duced a sufficient amount,. supplemental valve 64,

‘will, be: forced upward to-its ‘seat, thus closing.
‘and. supple-.

brake, pipe dispersion passage .130;

10

mental valve 64 is.held on,its seat by spring 14, -
and- by brake eylinder: pressure. in chamber 68, -

deflecting, diaphragm 69: ypward.; -

raised ~sufficiently above. that, of .the  pressure in :
‘auxiliary reservoir 2, triple valve-piston.

Releasé following ais‘emergency application” "

iple. valve-piston. {4 will
e returned to normal position, thus again, open-. .

When in recharging of brake,system the brake
pipe: pressure. in. chamber 6a; Fig. 2, has been’

20

ing--charging feed groove 108...In thi§ position.

of slide valve 163, controlled by piston 14, the

usual slide valves 163 of triple valve 3 close .con="

2 to brake cylin=
connected

25’

to exhaust passage 20 from tripl valve 8.to.at-

" tachment~6; Fig. 1.7

Since: charging passage. 90 and reduction pas-

sage 95,:see Fig.

5, -are closed during emergency
. accelerator reservoi:‘,{pressure;m .
chamber: 84, at: the left -of . diaphragm 82, has.

30, .

been: permitted to reduce vig:duct 104 to atmos- "

‘phere--until accelerator. valve 96, hasbeen.. re-

turned. to normal position by spring:. “a.com-~

‘paratively slight increase: in: brake: pipe. pressure -

in chamber 11.s:only ‘requi_red‘ to deflect dia-

phragm 82 towards the Teft from its normal posi- . '

tion, thus: compressing -spring- 18, and. ‘unseating

auxiliary valve 33.  Pressure from -supplemental.

reservoir 30 can.now equalize.with the ‘brake: pipe

40 o

pressure via: duct 80, ‘check-valve: 18; and passage:

phragm:86.is returned:to normal position, again

reservoir 29 has been-recharge
phragm 82 will:be: returned to_normal position,

_and-auxiliary valve 33 will be returned to its seat
by spring - 18.. When :brake

.pipe ‘pressure -in
chamber 38 has been increased sufficiently above
that: of “thepressure-in supplemental: reservoir
30; diaphragm 5}:and resetting. valve 49 will be
returned to normal-position. ‘Pressure-in:auxil-

-{ary reservoir 2 can now equalize with pressure:in.
30, via the passages 109,

supplemental reservoir:
{140, duict-202 ‘and. check yalves :26 -and 21,-pas-
sage [ +i-and port: {12:In: resetting vaive 9.. By

_providing: means for a local boosting:of ‘brake

pipe :pressure :and reduction vof pressure in.aux-

11.: - With:equalization of sup-
plemental reservoir and: brake pipe pressures, dia- .

45

When: accelerator- "
d sufficiently,. dia- .

80

60

iliary. reservoir 2: below emergency: .equalization

valve: piston: {4; Fig. 2,and its -attached. slide

~pressure,:less’ time s required to return: triple-”

valves 163-to normal:positions, so as, to-connect- .

pressure-in:brake: ‘cylinder: I :to- exhaust . passage
20, If the brake pipe pressure in ‘chamber 38

Bt

is. increased:a . sufficient-amount, governed: by

value of spring 54, above pressure.in: supplemental
reservoir: 30 by the engineer, as is common where
s rapid-rise in:brake:pipe pressure is initiated,

the: diaphragm-5! of the; wyalve units of brake.
‘equipment of ‘cars Jocated near .the Jocemotive
‘towards the right from normal.
position; thus-positioning resetting: valve 49, so

will be deflected

‘that special reservoir-31.is connected to. auxiliary

0.

5

55"
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reservolr 2. Diaphragm 81 may now be returned

to normal position, by spring 54, without dis-
turbing resetting valve 49, since stem 52 of dia-

phragm 51 is permitted- sufficient. longitudinal
movement before its shoulder-195 connects with-
1 When brake pipe pressure -

resetting valve 49,
in chamber 38 has been increased slightly above
pressuré in auxiliaty chamber 371, release’ valve
40 is returned to normal position; such movement
being assisted by stabilizing spring 41. In nor-
mal position of release’valve 40, brake cylinder

exhaust passage 133 is connected to atmosphere

via port ‘134 and passage 135. If the brake pipe
pressure in chamber 38 is iricreased ‘a sufficient
amount—governed by value of spring 46—above
pressure in auxiliary chamber 31, as is common
where a rapid rise in brake pipe pressure is ini-

tiated, diaphragm 42 of brake equipment.of cars:

located in vicinity of the locomotive: will be de-
flected towards the left from ‘normal position,
thus compressing spring- 46, :ih” which position
port 134 of ‘release valve 40 does not register
passages 133 ‘and- 135, thus delaying release of
brake cylinder pressure. With substantial equal~
ization " of ‘pressures influencing - diaphragm 42

rélease valve 40 will‘be returned to normal posi-

tion by spring 46.: : :

With substantial equalization ‘0f pressures: in
supplemental - reservoir 30 with ‘the brake pipe
pressure, -and sufficient reduction of emergency
brake cylinder pressure in chamber §8, under dia-
phragm 7T, such-amount being governed by area
of diaphragm 10 ‘and’ pressure in"chamber §6,
supplementsal. valve "64 will also be returned to
normal position, -thus again opening brake pipe
reduction passage 130. . e

7 : Modifications ,

The following modifications may be introduced
in the construction describéd, - : e
. 'When valve 203 is rotated to position shown in
Fig. 7 by handle 50, special reservoir 31 and its
connected chamber 6b, see Fig. 2, are connected
to atmosphere via port 204, thus rendering in-
operative the'members controlled by pressures in
special reservoir 31 'and chamber 6b. In short
train handling; delay:features controlled by dia-
phragm 9, see Fig. 2, are not necessary for smooth
brake ‘operations.. These delay . features. con-
trolled by ‘diaphragm 8 may also be rendered in-
operative by the engineer preventing rapid rise

in brake pipe pressure; in which case diaphragm -

51 and attached resetting: valve 49 will not be
moved towards the right from their normal posi-

tion, and special ‘reservoir 31 will be connected
‘to atmosphere. .© - . :

-In order.to provide means for preventing the
rapid -building up.of brake cylinder pressure. in
cars near ‘the engineer’s valve of the locomotive,
I provide a manually operated valve 61 which may
be positioned to place port 122 in registration with
passage ‘63, and simultaneously closing passage
123 to atmosphere. - I further provide a manually

- operated valve 203, by which, when positioned as

85

70

shown in Fig. 8, chamber 6b is connected to at-

mosphere via passage 160, and port 205 in valve
203, thus rendering inoperative the members con-
trolled by pressures. in:the chamber 6b. - Simul-

‘taneously port 87 registers with passage 60, thus

permitting charging of ‘special reservoir 31, via
resetting valve 49,"when the latter-is moved to

the extreme right from normal position by rapid

rise_in brake pipe pressure in chamber 38.
_ A sufficient amount of reduction in brake pipe
pressure in chamber 38 ‘below initial charge of

2,004,173

system--such sufficient amount being governed
by. value of spring 56-—will again return said
resetting valve 49 towards the left from its ex-
treme - right “position, thus connecting retained

pressure in special reservoir 31 to brake pipe via

passage 60, port.51, passages (18, duct 119, pas-
sages 155, 156, port 120 in resetting valve 489,
passage 121, port 122, passage 63, check valve

206, passage 207, and duct 208; thus offsetting.the -

rapid. reduction in brake pipe pressure by - per-
mitting pressure in special reservoir .3t to feed
into the brake pipe via the last mentioned con-
nections, which constitute equalization passages
between special reservoir 31 ‘and the brake pipe.
Check valve 206 prevents recharging. of special

reservoir 31 ‘from the brake pipe pressure via

said equalization passages. .

“The pressure is.fed slowly into the brake pipe,
but only at the head of the train,-as this is the
only vicinity in which special -reservoir 31 is
charged, and'is the vicinity where the brake pipe
pressure service reduction is:initially rapid, rela-
tive to remainder of train, due to proximity of en-
gineer’s brake valve. The brake pipe pressure
reduction is still.occurring when stored pressure
from special reservoir 31-is permitted to equalize
with- the brake pipe via the equalization passages

~mentioned in preceding paragraph; for it is not

necessary that the service brake pipe pressure re-
duction be completed in‘order to effect movement
of -diaphragm §1 towards the-left from normal
position, so as to position said resetting valve 49
to open said equalization passages.. The amount
of brake: pipe reduction required to deflect dia-
phragm 5t towards the right is governed by valve
of ‘spring resistance 56. It is not-intended to
build up the brake pipe pressure at.the head end
of the train sufficient-to cause release of brakes,
but only to retard completion of the initial re-
duction, by feeding pressure slowly into the brake
pipe. In the meantime the quick service reduc-
tion is being rapidly propagated towards the rear
of .the train. . Volume of special reservoir 3!
is- small, therefore it will quickly equalize with
the brake pipe pressure; and the effect of the feed
back feature will be only momentary, excepting
for the increased volume in the brake pipe of
each car at head of train, due to the fact that res-
ervoir 31 is now connected, since the greater the
volume of the brake pipe pressure, the slower will
be the rate of brake pipe pressure reduction at
the head end of the train. : : ) ‘

While the actuating means for the operating
parts have been shown for convenience to con-
sist of diaphragms, obviously these diaphragms
could readily be substituted by pistons without
changing the principle of my invention.
~ T claim:. . B

1. In am air brake system of the character de-
scribed, the combination with an auxiliary.reser-
voir of a special reservoir, a means for'connecting
said special reservoir with said auxiliary reservoir,

-or-'with the brake pipe of the isystem, a_ valve

included in said means, and pressure actuated
means operating said valve; whereby upon pre-
determined rate of rise in brake pipe pressure said
valve is positioned to charge said special reservoir,
and when -the brake pipe pressure has reduced
a predetermined amount said valve is positioned
to disburse pressure from said special reservoir to
retard the rate of reduction in brake pipe pressure.

2. The combination described by claim 1 in-
cluding means for preventing back flow of pres-
sure from special reservoir into auxiliary reser-
voir gnd further means for preventing back flow
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of pressure from _brake pipe into the special res-
ervoir, PR e T

3.In an air brﬁke systeni of the character ‘de-:
-scribed, an, auxiliary ccontrol comprising a chams -
“ber divided by two ‘pressure actuated-élements -

auxiliary reservoir, said intermediate ‘chamber
having a reduction cutlet to-atmosphere, a'release

valve operated by one of said pressure-actuated-
elements controlling ‘said outlet, said auxiliary
pressure chamber connected with 'said supple- .
mental reservoir, and further having anequaliz--

" ing connection to said auxiliary reservoir, a re-

20

‘setting valve operated by the other pressure actu-
ated element, and controlling the last mentioned

" connections, .

25

30

.4, The combination described by ¢laim 3 dis-"

tinguished in that the first mentioned chamber
~ ig-divided by two stabilized pressure actuated ele-
ments into an intermediate chamber connected
with. the brake pipe of the system, an ‘auxiliary
pressure chamber and a ‘supplemental reservoir
connected with and charged from an auxiliary
reservoir of the system. ' o et

‘5, The combination

" tinguished in that the resetting valve also con-:

ax
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- peservoir for storing a charge of pressure obtained .
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trols the brake pipé reduction outlet. ‘ ,

6. The combination: described by -claim’3 dis-
tinguished in that the outlet of the exhaust pas-
sage of the brake cylinder of the ‘system is.con-
trolled by said release valve. . o ‘

scribed, the combination with a brake cylinder,

auxiliary reservoir and triple valve, of means for,

delaying the connection of the auxiliary reser-

‘ voir to the brake cylinder re,lvavt,iv‘ely to the rate of -

pressure reduction in the brake pipe of the sys-
tem, sdid delaying mears comprising -a special

from. the auxiliary réservoir, pressure-actuated
means responsive to increase and. decrease in
brake pipe pressure, ‘controlling ‘the charging of

said special reservoir and. the disbursement of

pressure therefrom,  other pressure-actuated
means associated with. the triple valve and con-
nected on one side with said special reservoir and
on the other side with the brake pipe, the latter
means operated by reduction-of brake pipe pres-
sire, and whereby the movément of the triple
valve to application position is delayed relatively
to the brake pipe reduction initiated in the sys-
tem. . oo ‘

" 8. In an air brake system of the character de-
scribed, the combination with the brake pipe and
“an auxiliary reservoir, of a supplemental reser-
voir charged from said auxiliary reservoir, means
_preventing: return flow ‘from said supplemental
reservoir, an auxiliary pressure chamber con-
nected with said supplemental reservoir.and with
sald guxiliary reservoir, a valve controlling: said
connections of the- auxiliary.pressure. chamber,
said valve actuated by differential.in pressuresin
brake pipe and said supplemental reservoir, an
auxiliary valve opened by rise in‘brake pipe pres-

sureto permit flow of pressure from the supple- .

" mental reservoir into the brake pipe, and a check
“valve adapted to permit such flow via auxiliary

75

valve and to prevent return flow of said pressure,
f"‘said‘ auxiliary valve ‘adapted to close:when the

into an'intermediate chamber - connected: with'
the brake pipe of the system, an auxiliary pres=
sure chamber and a supplemental reservoir: con="
nected with, and charged from an auxiliary res-
ervoir of the system, means preventing the return’
flow from said supplemental reservoir ‘to said -

described by. claim 3 ‘dis-

7. In an air brake system of the character de--

11

pressure in the brake pipe equals that of said sup-
plemental reservoir. : :
9. The combination.

upon said valve controlling .the connections. of.

said: chamber: with-said supplemental reservoir .
and said ‘auxiliary reservoir, whereby the mave-.
ment of: said:valve into position connecting: said.

auxiliary pressure chamber .with ‘the -auxiliary
reservoir-is delayed until -brake pipe pressure is
reduced a predetermined amount. e
-10."The combination: described in claim 8 in-
cluding pressure :influenced means. operated  by.

a rise in brake pipe. pressure following equaliza-
‘tion of supplemental reservoir and brake pipe.
pressures; whereby in response to. a -slow rate of:

sich ‘rise in. brake pipe pressure, the resetting

valve controlling the connections-of the auxiliary

desciibed. by claim 8 in-
* cluding - pressure influenced resistance imposed:-

[

10

pressure chamber with-said supplemental reser=. -

voir and the auxiliary reservoir is:positioned. to

permit - the charging .of said: auxiliary pressure:
chamber. from-the supplemental reservoir, and &,
more rapid rise of brake pipe pressure will posi-.
tion said valve to connect: said:auxiliary pres-,

sure chamber with the auxiliary reservoir.
11 Tn an air brake equipment of the charac-
ter described, the combination .of an- auxiliary

pressure ‘chamber, & ‘pressure actuated release.

valve contained in‘said chamber and controlling:
the reduction outlet of .the brake :pipe:.of .the

_equipment,. & pressure: actuated ‘resetting : valve

also controlling said outlet, a supplemental reser-
voir-connected to d port of said.resetting valve,
the resetting valve positioned by a predetermined

reduction of brake pipe pressure to-connect said

supplemental reservoir with said auxiliary pres-
sure chamber, an auxiliary:-valve in-its closed po-
sition preventing ‘flow of supplemental reservoir
pressure into brake pipe, and said auxiliary valve
opened by rise of brake pipe pressure above:ini-
tial charge, thus permitting sald flow, a further

rise in brake pipe pressure:causing the resetting
valve to be positioned to connect ‘supplemental -

reservoir pressure to auxiliary pressure chamber;

- and still further rise in brake pipe: pressure.causs

ing resetting valve to be positioned to connect said
aux;liary reservoir with said auxiliary . pressure
chamber. L o Dl

12. In-an air brake  system of’ the' éharabteiﬁ‘

described, the: combination’ of a- pressure actu-
ated release valve controlling’ the brake pipe re«

also controlling said outlet, a supplemental reser-

voir charged to normal'system pressure and:con=

nected to one side-of the means for actuating said

release valve, ‘means- for retaining pressure in’

20

30

40

50

_duction outlet, a pressure actuated resetting valve -

said supplemental resérvoir, a' supplemental valve
also controlling said outlet, the latter valve oper- .

ated by differentidl of effective pressures between
the brake cylinder and the brake pipe, whereby
reduction of brake pipe pressure and-the in-

60

crease of brake cylinder pressure to a predeter-

mined ‘
supplemental valve to close said: outlet.
/13, In an air brake system of the character de-

ratio with said reduction will:position said .

65

scribed, the combination of a supplemental reser-

voir ¢harged from' an auxiliary reservoir of the .~

system, means preventing return.flow of such '
charge, an accelerator reservoir-charged from the - -

brake pipe of the system, a reduction outlet from T

said accelerator reservoir to' said brake pipe,-a .

check valve preventing return ‘flow™ from brake
pipe to said aécelerator reservoir, a pressure ac-
tuated valve controlling the'charging of said'ac=
celerator reservolr, the:latter .valve opened by

75
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equalization of brake pipe and supplemental
reservoir pressures, and said valve closed by re-
duction of brake pipe pressure, a chamber divided
by a pressure actuated element having one side
connected to brake pipe pressure and its other
side connected to said accelerator reservoir, a
connection from supplemental reservoir to brake
pipe, an auxiliary valve controlling the latter con-

nection and: operated by said pressure actuated .

element.

14. Inan air brake system of the character de-
scribed, means for accelerating the. release of
the' brakes comprising a. supplemental reservoir
charged from an auxiliary reservoir.of the sys-
tem, means preventing return flow of such charge,
an accelerator reservoir charged from the brake
pipe of the system, a reduction outlet from said
accelerator reservoir to said brake pipe, a check
valve preventing return flow from brake pipe
to said accelerator reservoir, a pressure actuated
valve controlling the charging of said accelerator
reservoir, the latter valve opened by equalization
of brake pipe and supplemental reservoir pres-
sures, and said valve closed by reduction of brake
pipe pressure; a chamber divided by a pressure
actuated element having one side connected to
brake pipe pressure and its other side connected
to said accelerator reservoir, a connection from
supplemental reservoir to brake pipe, an auxiliary
valve controlling the latter connection and oper-
ated by said pressure actuated element, a check
valve preventing return flow of brake pipe pres-
sure into supplemental reservoir, pressure actu-
ated means controlling the charging of said sup-
plemental .reservoir.

15..In an air brake system of the character
described, a combination of a supplemental reser-
voir charged from auxiliary reservoir of system,
means for retaining such charge, an accelerator
reservoir charged from brake pipe, a reduction

‘outlet from accelerator reservoir to brake pipe, a

check valve controlling such outlet, & pressure
actuated charging control valve controiling such
charging, the latter valve opened by equalization
of brake pipe and supplemental : reservoir pres-
sures, and said valve.closed by reduction in brake
pipe pressure, an auxiliary brake pipe reduction
outlet, a pressure actuated valve controlling such
outlet, a chamber divided by a diaphragm having
one side connected to brake pipe pressure, and its
cther side connected to said accelerator reservoir,
and an. accelerator valve operated by said dia-
phragm, such valve controlling the operations of
said first mentioned valves, respectively.

+16. The combination described by claim 15 in-

cluding a pressure actuated means, a check valve
cooperating with such means and adapted to pre-

‘ vent return flow of pressure from brake pipe into

accelerator reservoir, sald means controlling said
brake pipe reduction outlet.
17. In an air brake system of the character de-

‘ scribed, means for accelerating the application of

the brakes, comprising a. valve operated by pres-
sure -actuated means, a supplemental reservoir
charged from system pressure, means for retain-
ing the charge in sald supplemental reservoir and
means. for applying such  retained pressure to
operate said valve, an auxiliary pressure chamber,
an auxiliary reservoir, connections between said
auxiliary chamber and said supplemental reser-
voir, also between said auxiliary pressure cham-
ber and said auxiliary reservoir, said valve con-
trolling said connections; said valve by rise in
brake pipe pressure being positioned to close the
connection between auxiliary pressure chamber

2,004,178

and auxiliary reservoir, and simultaneously open-
ing the connection between auxiliary pressure
chamber and supplemental reservoir; and said
valve positioned by predetermined reduction in
brake pipe pressure to close the connection from

auxiliary pressure chamber to supplemental reser- .

voir, and simultaneously opening the connection
betweenauxiliary pressure chambertothe auxiliary
reservoir, thus boosting the pressiire in the latter
and promoting the application of the brakes; said
supplemental reservoir provided with a reduction
outlet to the brake pipe pressure, and a pressure
actuated auxiliary valve controlling such outlet,
the latter velve normally closing said outlet, and

being cperated by a rise in brake pipe pressure to’

open said outlet. -

18. In an air brake system of the character de-
scribed, the combination of an equalizing con-
nection in the triple valve from the brake pipe to
the brake cylinder of the system, pressure actu-

ated means incorporated in the triple valve con-

trolling said connection, said means operated by
reduction in brake pipe pressure, an auxiliary
brake pipe reduction outlet, a release valve con-
trolling said outlet, and operated by reduction in
brake pipe pressure to open said outlet, a resetting
valve also controlling said outlet, the latter valve
operated by a greater reduction in brake pipe
pressure than sufficient to cause the operation of
said release valve, whereby excessive reduction in
brake pipe pressure via said reduction outlet is
prevented,

19. In an air brake system of the character
described, the combination of a special reservoir
charged from system pressure; pressure actuated
means controlling’ such charging, such means
charging said special reservoir in response to
rapld rate of rise in brake pipe pressure, and
in response to sufficient reduction in brake pipe
pressure reducing pressure in “special reservoir,
pressure actuated means provided in the triple
valve, the latter means controlling the admission
of auxiliary reservoir pressure of the system into
the brake cylinder, and these means operated
by differential of pressures in said special reser-
voir and in 'said auxiliary reservoir, whereby
brake cylinder pressure is built up in intermit-
tent steps to required degree.

20. In an air brake system of the character de-
scribed the combination of a brake pipe redic-
tion outlet, a slide valve actuated by brake pipe
pressure and controlling said outlet, the under-
side of said valve in one position covering said
outlet, the upper side of said valve connected to
the system pressure, a supplemental valve also
controlling said outlet, this valve including a re-
sistance element normally holding  this valve
closed until said resistance is overcome by suf-
ficlent rise in brake pipe pressure, whereby the
opening of said outlet from the brake pipe to
the underside of said slide valve is delayed until
the system pressure is communicated to the
upper side of said slide valve by rise in brake
pipe pressure, and thus the unseating of such
valve is prevented. )

21. In an air brake system of the character de-
scribed, the combination. of & supplemental res-
ervoir charged to normal system pressure, means
for retaining such charge in sdid supplemental
reservoir, a supplemental valve controlling the
brake pipe pressure reduction outlet of the sys-
tem, said supplemental valve normally being
open, said supplemental valve controlled by a
set of pressure actuated devices jointly respon-
sive to the predetermined differentials of pres-
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gures in the brake pipe, said supplemental res--
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plementa.l Yeservoir means preventing return‘

ervoir to brake cylinder of the system and ex-
ternal pressure, whereby reduction of brake pipe

- pressure. and building -up of brake pipe cylinder

e

10
" 15
20

25

' ervoir and brake pipe of the system; said sup-

pressure in predetermined ratio will operate said :

set of devices to close said supplemental valve,

“and equalization of supplemental reservoir. and

brake pipe pressure together with sufficient re-
duction of brake cylinder pressure will open said
supplemental valve.

22..The combination. described by clalm 21, in-

cluding a reduction outlet from supplemental
reservoir to the brake pipe pressure, and.a pres-.

sure -actuated -auxiliary valve -controlling said

.outlét and opened by sufﬂclent rise in brake pipe

pressure..
23..In an-air brake system of the character
described, the: combination of & supplemental

reservoir charged from systém . pressure, means -
~.controlling said restricted outlet, an accelerator
reservoir, a control valve operated by & pres-
- sure - actuated element responsive to brake pipe

for. retaining -the charyge in said supplemental
reservoir, a-brake cylinder pressure exhaust pas-

sage, a pressure actuated: release valve. control-
‘ling said passage, said release valve:in normal

position  opening said passage and closed by dif-
fereritials of pressure’in said supplemental- res-

“““plemental reservoir. provided with a. reduction

30

outlet to the brake pipe pressure, anda pres-
sure actuated auxiliary valve controlling said

outlet and .opened by a sufﬁcient rise-in braker

.. pipe-pressure.

-85

24. In an gir brake equipment of the character

described, having a brake cylinder; an- auxiliary -
‘- reservoir and a triple valve, a means for: ac-

celerating the release: of the brakes, following

‘emergency and service applications, comprising
‘a supplemental reservoir charged from the aux-

iliary reservoir, means restricting flow of pres-
sure from sa.id auxiliary reservoir into said sup-

13

flow; a pressure actuated resetting valve control:

ling ‘said charging, an auxiliary pressure cham-

ber, said resetting valve in normal position per-’

mitting the charging of said auxiliary pressure
chamber, a pressure actuated release valve lo-
cated in’ the last mentioned chamber, the brake
cylinder “having ‘& restricted exhaust  passage
leading to said auxiliary pressure chamber, said
release valve'-controlling such:exhaust passage,
& -brake. pipe chamber, pressure actuated - ele-

10

ments contained in’ said brake pipe chamber, -

such elements responsive: to brake pipe and sup-
plemental reservoir  pressures, a supplemental
valve actuated by means also responsive to brake
cylinder and supp]emental reservoir pressures, &

restricted outlet ‘to atmosphere from: brake pipe

chamber, said supplemental valve in ‘cooperation
with. said resetting valve and said release valve

and supplemental reservoir pressures, . further

“-chamber divided by a pressure actuated element -
having one side connected to brake pipe pressure 25
and its other side connected to said accelerator -
reservolr pressure, thé latter reservoir having a-

15

20

reduction outlet’ to .the ‘brake pipe, ‘means pre- -

venting return flow thru last. mentioned reduc-
tion outlet, an accelerator valve operated by the

accelerator valve controlling-the - charging of
and dispersion from said accelerator reservoir,

" means also operated by the last mentioned pres-"
sure -actuated . element ‘controlling the flow of

supplemental reservoir pressure into the brake

30

“:last mentioned: pressure actuated element, said -

pipe, and: further means preventing return flow

of ‘such pressure
CARL R. JACK;




