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PATENT OFFICE

" &PENCER br NEAL OF N‘E‘W YORE. N. ¥., .A oICrI\TDR ’I‘O AUTOMATIC STRAIGHT AIR

~BRAEE COMPANY, OF WIL’VIII\TGTON
WABE :

DTLAWARE A C@RPOEATIOW OF DELA-

SR COMPENWTINU TALVE.

3 Appllcatmn ﬁled J‘muavy

/ o a?Z who zz‘ may CO?’LGP’M’&. ‘

Be it known that T, Srenesr G. Wnﬁ B @
citizen' of the United & States, and: residing
in‘the borough' of Manhattm, city, ceun‘ty

and State of “New Yor I, have invented cer-

tain new and useful Impwvcmeﬂts in Com-

~ pensating Valves (Case No. 38), of' Whlch

e i

‘10

the iollowmw is-a spemﬁcatlon
+'Thisg mventlon relates to unplovemtﬁnts in

that type of compensating: valves shown in’

Patent Nov 1,089 79 -dated March 10, 1914,

"snd ialso® shown in~ Patent - No: 1314 975

dated September 2, 1919, These: 001npensat~
ng valvestare. opcrated by equalizing reser-
voir pressure and brake pipe pressure and

control & connection between the main.reser--

voir and the brake pipe and between the
- brake pipe and atmosphere, and maintain

-+auniform. brake pipe pressure.
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- The object of this'inyention is to plOVlde
medns to insure 2 rapid reduction in equal—

i mn reservoir pressure when the engineer’s

brake valve is placed in emergency: posfmor\
foi . the purpose of ‘securing an emergency
application of the brakes,  When the: enigi-
neer’s brake valve is'placed in -emergency

‘ posmon there is a very rapid reduction in
‘lﬂmlte pipe plessure and a slower: reduction
inequalizing reservoir pressure, and it:isthe

object of .this invention to provide raeans
Hor mmkly reducing ' the equalizing reser-
voir pressure to' zero, or approximately so,
in ovder to insuré the rapid operation of- thc
(omponsator i1, emergency flpphcatlons ‘of
the bralzes and to:prevent the main reser-
voir pressure exhaustln throughthe ‘com-
pens: ator. Another ob]ect of the invention
iy to Drovyle means. whereby the. equahnng

reservoir venting will not o perate during all

slow sevvice v*educuon in brake pipe pres-
sure, but will only operate on a sudden. re-
duction in brake pipe pressure designed to
seclire an - emergency *Lpbhcahon “of the
1»1"11{e<*

Tn the drawing: cod :

Tig. Lisa di «wrunmat]c view showing the
compensator fmd its connections to the en-
gineer’s. valve and the 'main reservoir and
ethzmo* reservoir; i

“Fig. 2a vertical: sectional view: of the com-

P ensﬁ,tmo valve; and

Fig. 3 a smrular view taken on the Jine

TIT-ITF of Fig. 2,

Referring to ‘Lhe various parts by numer-

; 1981 Eerial: No. 434,737,

als, 1. de 1onates fh(, compensatmg V’llve 2
the engineer’s brake valve; 8 the main resei-
VOITr; and 4 the equahmnﬂ reservoir. - The
brake pipe 5 is connected to' the engineer’s
brake valve by pipe 6, in the usual manner,
and 1s connected to the compensator by plpe

(7, the latter pipe bun(r connected to the com-
pensator at 8. The maln reservoir, is-con- .

nected to the engz,meer s valve, by pipe 9 and
to the compensator by pipe 10, said pipe be-
ing. connected to the bottom of the compen-
sator at 11. The equalizing réservoir is con-
nected- to the engineer’s valve by pipe 12 and
to. the compensator by pipe 13,.said pipe be-
ing connected to the compensator at 14. All
of thege pipes are provided with the usual
cut-off Valves 15: The engineer’s valve may
he ‘modified, “as dLSCl‘lDGd in" Patent No.
1,089,579 and also in Patent No. 1,314 D75,
to render the equalizing discharge plston in’

“operative, so that the brake pipe exhaust

will be- secur ed. through  the oompensatan‘
valve,

The main oper atmo parts of the compen-
sating valve.are congtructed substantially as
showu in Patent No. 1,314,975, and comprise
@ easing i which is arranfmd a diaphragm
16 from which depends the valve- -operating
yoke 17.. The dmphraom 16 divides the in-
terior of the casing into-an upper equaliz-
ing chamber 18 whic‘h. is-in-communication
with. the equalizing reservoir 4 through pipe
18; and. a Jower brake  pipe chamber 19
which is at all times in communication with
the b1 dke’ pipe 5 through the branch pipe
7. A veleaso valve 20 i3 connected to the

: j-;oke;h and is provided with a depending
winged . portion  which ‘travels in a walve

cage formed at the inner-end of an exhaust
passage 21, The yoke 17 at its lower end
is: prowded with a horizontally extending
arm 22 which is in alignment with the stem
of an upwardly seauno supply valve 23.
The arm 22 is formed With a depending an-
nular guide flange which engages a rigid
guide carried by the valve casing. It is ob-

“yvious that when diaphragm 16 is depressed

by & super ior pressure in- the equalizing
Feservoir chamber 18, the exhaust valve 20
will be closed and the supply valve 23 will
be opened.  Becatise of the lost-motion con-

nection betiween the yoke 17 and valves 20

and 23 theie is a point in the movement of

the digphragm 16 at’ which both of said

100
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valves will be closed. This also insures the
closing ‘of one valve before the other valve
is opened' by the movement of the dia-
phragm.

The relesse valve 20 is formed with an
upwardly extending neck 24 terminating
in a head 25. The yvoke 17 is provided with
a forked portion 26 which receives the neck
24 and connects the release valve to the yoke.
The supply valve 23 is guided by a
winged portion 27 and is held yieldingly to
its seat by a spring 28 which normally
forces the valve upwardly. The space in the
casing below the 'supply valve 28 is in com-
munication with the main reservoir through
pipe 10, so that whenever said valve is
opened through the operation of the dia-
phragm 18, main reservoir air will flow mnto
the chamber 19 and thencé to the brake pipe
through opening 29.

When the engineer’s brake valve is placed
inémergency position, brake pipe pressure
is exhausted through the brake valve more
rapidly ‘than the equalizing reservoir pres-
sure is reduced. The result of this is that
the pressure in the equalizing reservoir cham-

- bér’18 of the compensating valve will, dur-

30
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ing a certain period, exceed the pressure in

‘the brake pipe chamber 19 of the compen-

sating valve and the diaphragm 16 will be
depressed during that period of time and

the supply valve 23 will be held open. Dur-

ing this period the main reserveir air will
pass through the compensating valve to the
braks pipe and then to atmosphere through
the engineer’s brake valve, until the pres-
sure in the equalizing reservoir has been ex-
hausted, at which time the supply valve 23
will be closed. ' ,
To'immediately” exhaust the equalizing
reservoir pressure upon a sudden reduction
of brake pipe pressure. I provide the equal-
izing veservoir vent valve 30. This vent
valve consists of a casing 31 secured to the
compensating valve casing and provided
with an_interior bushing 82. The bore of
this bushing is enlarged at its inner end to
form the piston chamber 33. In this piston
chamber is mounted a piston 34 having an
outwardly extending stem 85 which carries
at its outer end a guide head 86 which is
designed to reciprocate in the bore of the
bushing 32 near the outer end thereof. Con-
nected to the piston stem is a small slide
valve 37, the interior of the bushing 32
forming a seat for said valve. A spring
39 normally forces the piston inwardly and

‘maintains the valve 37 in position to close

an exhaust port 38. The piston 24 is shown
as stopped agamst a gasket at the inner end
ot the piston chamber and when in this posi-
tion leakage around the piston is prevente
by an-annular rib 40. The equalizing reser-
voir chamber 18 is connected to the chamber
41 between the piston 34 and the guide head

1,433,405

36 by means of a passage 42, so that equal-
izing reservoir pressure will be registered
within the vent valve casing.

The small chamber 43 is formed at the
inner side of the piston 34 and this small
chamber is connected to a tank 44 Ly means
of a passage 45 and a pipe 46. A small leak
port 47 is formed through the piston 54
to permit equalizing reservoir pressure
to slowly leak into the tank 44.
groove 48 is formed in the piston chamber
33 to permit a free release of the pressure
trapped in tank 44 when the piston 34 is
moved inwardly to release position.

It is manifest that equalizing reservoir
pressure from chamber 18 will pass through
passage 42 into chamber 41 and then
through leak port 47 into the tank 44. It
is also manifest that in all slow reductions
of equalizing reservoir pressure for the pur-
pose of securing slow or service applications
of the brakes the trapped pressure in 44 will
slowly pass back to chamber 41 through the
port 47 and there will be no movement of

the piston 34, and the equalizing reservoir s

vent valve will remain inactive during serv-
ice applications of the brakes. When, how-
ever, there is a sudden reduction of equaliz-
ing reservoir pressure for the pnrpose of se-

curing an emergency application of the i

brakes, the reduction of pressure in chamber
18, and consequently in chamber 41, will be
more rapid than the reduction of pressure
in' chamber 43. The trapped pressure in
tank 44 will move the piston 34 outwardly
and uncover the equalizing reservoir exhaust
port 38, thereby permitting a complete re
lease of the equalizing rescrvoir prossive
from chamber 18. This will prevent a
downward movement of the diaphragm 16
and the opening of supply valve 23.

When the piston 34 has heen moved in-
wardly to release position, the relesse orooye
48 will be uncovered and the air in tanlk 44
will have an additional path of escape
around the piston. When the pressnre in
tank 44 has been reduced to zero, or approxi-
mately so, the spring 39 will move the piston
and the slide valve 87 inwardly to close
port 38. '

What I claim is:

LA compensating valve COILPYIKInG o
casing, a diaphragm therein and forming an
equalizing reservolr chamber and & Lrake
pipe chamber, a supply valve, a release
valve, both of said valves being adapted o
e operated by said diaphragm in response
to variations of pressuve in the equalizing
reservoiv chamber, the supply valve heing
opened when the equalizing réservoir chani-
ber pressure exceeds the pressuve in the
brake pipe chamber and the velease vaive he
ing opened when the equalizing reservoir
pressure Is below the brake pipe pressuve, o
vent valve for the equalizing reservoir «hum-

A release 7
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ber, and means whereby said valve will re-
main inactive during all slow changes of
pressure in the equalizing reservoir chamber
but will respond to a sudden reduction of
pressure in the equalizing reservoir chamber
to open said vent valve and exhaust the air
from the equalizing chamber to atmosphere.

2. A compensating valve comprising a cas-
ing, a diaphragm therein and forming au
equalizing - veservoir chamber’ and a brake
pipe chamber, a supply valve, a release valve,
both of said valves being adapted to be op-
erated by said diaphragm in rvesponse fo va-
riations of pressure in the equalizing reser-
voir chamber, the supply valve being opened
when the equalizing reservoir chamber pres-

. sure exceeds the pressure in the brake pipe

20

20

40
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chamber and. the release valve being opened
when the equalizing reservoir pressure is-De-
low the brake pipe pressure, a vent valve
for the equalizing - reservoir chamber com-
prising a piston subject on one gide to the
pressure in the equalizing reservoir chamber

‘and on the other side to & trapped pressure,

means for slowly equalizing the pressures on
opposite sides of said piston whereby & sud-
den reduction of pressure in the equalizing
reservoir chamber will permit the trapped

pressure to move sald piston, and an exhaust,

valve adapted to be moved by said piston to

_open an exhaust port from the equalizing

reservoir chamber upon a sudden’ reduction

of pressure in the equalizing reservoir cham-

ber.

3. A compensating valve comprising a cas-
ing, a diaphragm therein and forming an
equalizing reservoir chamber and a brake
pipe chamber; a supply valve, a release valve,
both of said valves being adapted to be op-
erated by said diaphragm in response to va-
riations of pressure in the equalizing veser-
voir chamber, the supply valve being opened
when the equalizing reservoir chamber nres-
sure exceeds the pressure in the brake pipe
chamber and the release valve being opened
when the equalizing reservoir pressure is be-
low the brake pipe pressure, a vent valve for
the equalizing reservoir chamber comprising
a piston subject on one side to the pressure
in the equalizing reservoir chamber and on

the other side to a trapped pressure, means

for slowly equalizing the pressures on oppo-
site sides of said piston whereby a sudden
reduction of pressure in the equalizing reser-
voir chamber will permit the trapped pres-
sure to move said piston, an exhaust valve
adapted to be moved by said piston to open
an exhaust port from the equalizing reser-
voir chamber upen a sudden rveduction of
pressure in the equalizing reservoir cham-
ber, and a spring normally holding the pis-
ton in position to close the exhaust port from
the equalizing reservoir chamber when the
pressures on opposite sides of the piston are
equalized.

4.« A compensating valve comprising a cas-
ing, a diaphragm therein and forming an
equalizing reservolr chamber and a brake
pipechamber, a supply valve, a release valve,
both of said valves being adapted to be op-
erated by said diaphragm in'response to va-
riations of pressure in the equalizing reser-
veoir chamber, the supply valve lisging opened
when the equalizing reservoir chamber pres-
suke exceeds the pressure in the brake pipe
champer and the release valve being opened,
whei the equalizing réservoir pressure is be-
low the brake pipe pressure, a vent valve for
the equalizing reservoir chamber comprising
a piston subject on one side to the pressure
in the equalizing reservoir chamber and on
the other side to a trapped pressure; means
for slowly equalizing the pressures on oppo-
site sides of -said piston whereby a sudden
reduction of pressure in the equalizing reser-
voir chamber will permit the trapped pres-
gure to move said piston, an exhaust valve
adapted to be moved by said piston to open
an exhaust port from the equalizing reser-
voir chamber upon & sudden reduction- of

pressure in the equalizing reservoir cham-

ber, and a release port around the piston ar-
ranged to be uncovered when the piston is
moved to release position to open the ex-
haust port from the equalizing reservoir
chamber.

5. A compensating valve comprising a
casing, a diaphragm therein and forming

an equalizing reservoir chamber and a brake

pipe chamber, a supply valve, a release
valve, both of said valves being adapted to
be operated by said diaphragm in response
to variations of pressure in the equalizing
reservoir chamber, the supply valve being
opened when the equalizing reservoir cham-
ber pressure exceeds the pressure in the
brake pipe chamber and the release valve
being opened when the equalizing reservoir
pressure is below the brake pipe pressure,
a vent valve for the equalizing reservoir
chamber comprising a casing, a piston there-
in dividing said casing into two chambers,
a leak port formed through the piston and
connecting said two chambers, a. passage
connecting the chamber at one side of said
piston through the equalizing reservoir
chamber, a tank connected to the chamber
on the .other side of said piston, an exhaust
valve adapted to be moved by said piston,
and ‘a. spring operating on sald piston and
holding said exhaust valve closed when tlie

pressures on opposite sides of said piston

are equalized, whereby upon slow reductions
of the pressure in the equalizing reservoir
chamber the piston will remain inactive and
the exhaust valve closed, the piston being

moved by the trapped pressure when the .

reduction of pressure in the equalizing reser-
voir chamber is sudden.
6. The combination of a compensating
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valve adapted to be operated by opposed
brake pipe and equalizing reservoir pres-
sures, and a vent valve adapted to operate
upon a sudden reduction in equalizing
reservoir pressure to vent the equalizing
reservoir to atmosphere,

7. The combination of a compensating
valve adapted to be operated by opposed
brake pipe and equalizing reservoir pres-
sures, a vent valve adapted to operate upon
a sudden reduction in equalizing reservoir
pressure to vent the equalizing reservoir to
atmosphere, and means to permit said vent

1,433,405

valve to remain inactive during all slow
reductions of equalizing reservoir pressure.

8. The combination of a compensating
valve adapted to be operated by opposed
brake pipe and equalizing reservoir pres-
sures, and a vent valve adapted to operate
upon a sudden reduction in one of said pres-
sures to vent the equalizing reservoir to at-
mosphere.

In testimony whereof I hereunto affix mv
signature.

SPENCER . NEATL.

[l
id)

20



