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To all whom izﬁ.mmy-ccncerm _'
Be 1t known that I, HexrY F. BioxeL, a citi-

zenof the United States, residing in Plainfield,

in the county of Union and State of New
Jersey, have invented an Improvement in En-

" gineers’ Brake-Valves, of which the following

s
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description, in ccnnecticn with the accompa-
nying drawings, is a specification, like charac-

This invention relates to the appliances op-
erated by or under the control of the engi-
neer for controlling the brekes of an a,utc-
matlc system.

The invention is shcwn as emploved in con-

nection with an engineer’s brake-valve of the
character of that shcwn in Letters Patent to

Vaughan and McKee, No. 504,290, dated Au-
gust 29, 1898, and in patent to Robert C.

Aue‘ur and Henry C. Bickel, No. 725,020,
dated April 14, 1903, to which reference may
be had, althcuwh the invention 1s applicable
in whole or in part to engineers’ valves cf
other ccmtructlcns The type of engineer’s

valve shown in said patents to 1llustra,te a
practical embodiment of the present inven-
cut-off valve for
closing the escape-passage through which the

tion 1s characterized by a

“traln-pipe air 1S permltted to escape in the
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operation of applying the brakes, which cut-
off valve is operated by a piston subjected to
traln-pipe pressure upon one side and upon

the other side to-the pressure of adeterminate

quantity of air which normally is under pres-
sure equal to thatof the train-pipe, and which
when the train-pipe pressure is reduced moves
the piston and causes the cut-off valve to be
operated to close the train-pipe escape when

~ the train-pipe pressure has been reduced the
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“ated cut-off valve.

desired amount. The opening of the train-
pipe escape- passage in engineers’ valves of

this type is effected by the movement of a

hand-operated valve and opens an escape-pas-
sage of definite size which is subsequently

closed gradually by the automatically-oper-
The escape-passage thus

opened in response to the manual act of the
engineer is of a size determined in the con-
struction of the valve and i1s made small in
order to avoid danger of making too sudden

a reduction In train-pipe pressure when said

passage 1s opened, since if the reduction in

- train-pipe pressure is made too suddenly an

emergency-application of the brakes may be
produced when only a moderate service appli-

~ ters on the drewmf)‘s representing like parts.
IO

‘the brake-valve on line #
-accelerating-valve and its appurtenances for
affording an additional train-pipe vent in ac-.
corda,nce with the present invention when the

cation is desired. With the said train-pipe
escape-passage made small enough to avoid

| danger of causing an emergency apphcetwn of
the brakes on a short train it will not reduce
the train-pipe pressure sufficiently rapidly

to effect a prompt service application of the

brakes on a long train, becauseof the greater

capacity of the train-pipe to be vented, and
in the case of a very long train the reduction

0N one or more cars at the rear of the train
in many instances is not rapid enough to take

care of the flow of air from the eumllary res-
ervolr to the train-pipe through the feed-port
of the triple valve, so that the brekeq are nct
applied at all on such cars. .

The obJect of the present invention is to

provide, in. combination with an engineer’s
valve,an auxiliary train-pipe-vent valve, here-

mefter called an “"accelerating-valve,” which
is automatically called into operation when
used with a long train to open at a predeter-

mined time an eddmone] vent for escape of.

air from the train-pipe, so as to accelerate the

reduction of train-pipe pressure, although by

reason of the capacity of the train-pipe on 2
long train it 'will not reduce the train-pipe
pressure with sufficient rapidity to cause an
emergency application cf the brakes to be
made. :

brake-valve provided with an accelerating-

‘valve 1n accordance with the'present inven-

tlcn Fig. 2 1s a longitudinal section on line

x°, Fw‘ 3, of the enmneerebrake-valve illus-

trel;mcr the apphcetlon of the present inven-

tion thereto - Hig. 3isa tranererse section of
°, Fig. 2, and of the

train i1s long. - Fig. 4 is a plan view of the
velve—seat cf the engineer’s valve, and Fig. 5

is an underneath plan showing the seetmg-'
face of the hend—opera,ted Velve of the engl-

neer’s valve. -

The main portion of the engineer’s valve is

shown asof the same construction as that form-
ing the subject of patent to Augur a..d Bickel,

for a full undersbandmw of the construction
and mode of operation of the valve, if desired.

For an understanding of the present case it
1s sufiicient to point out that the various op-

‘erations of admitting air to the train-pipe and |

Figure 1 1s a side elevation of an engineer’s
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exhausting it therefrom for the purpose of
controlling the brakes are produced by the
main hand-operated slide-valve ¢, which works
In a chamber £, supplied with compressed air
from the main reservoir on the locomotive,
sald valve working on a seat over an opening

¢, communicating with a chamber below the
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valve, which is connected directly by passage
@ with the train-pipe d* of an automatic air-
brake system, which may be of the well-known
construction such as commonly used on steam-
railroads in the United States. The move-
ment of the slide-valve @ by the engineer for
applying the brakes establishes communica-
tion from the train-pipe through said opening
¢ and passage ¢* in the face of the valve and
passage ¢’ in the body of the valve to another
passage @’ in the face of the valve which is by
the same movement placed in communication
with the exhaust-passage 7, leading to the at-
mosphere, the result being that when the valve
@ 1s moved by the handle 5, Fig. 1, a certain
distance toward the right from the position
shown in Fig. 2 air is permitted to escape
from the train-pipe through the opening ¢ In
the valve-seat and the passages.a* & ¢° in the
valve and the exhaust-passage 7 to the atmos-
phere. Theescape of air from the train-pipe
which is thus brought about by the movement
of the slide-valve ¢ is automatically stopped
atter the desired reduction in train-pipe pres-
sure, the said stopping of the escape of air

- being effected by the cut-off valve . working

on the seating-face of the valve and closing
th_e'openmg' ', said cut-off valve being oper-
ated. by a piston 4, subjected on one side to

train-pipe pressure and on the other side to

the pressure of a confined body of air in the

small reservoir m, Fig. 1. The capacity of
the train-pipe-discharge passage ¢! employed
for thus discharging the train-pipe air tor
making service applications of the brakes and
of the corresponding discharge - passage ‘in
other constructions of engineer’s valve is made
small in order that the reduction in train-pipe
pressure when said passage is open may not
be rapid enough on short trains, where the
train-pipe capacity is relatively small, to cause
an emergency application of the brakes to be
made. When made of such capacity, the re-
duction in train-pipe pressure on long trains
s relatively slow on account of the oreater
capacity of the train-pipe and when, for ex-
ample, the trains are of .greater length than
an ordinary passenger-train—as, for example,
in long freight trains—the reduction in train-
pipe pressure may be made too slowly to meet
the requirements of an effective service appli-
cation of the brakes, possibly rendering it nec-
essary for the engineer to resort to an emer-
gency application when a service application,

‘if 1t could be more promptly made, would be

sufficlent and more suitable for the conditions

~under which the train is being stopped.

635

In accordance with the present invention an
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accelerating-valve is provided which is under
control of the engineer’s valve and also is con-
trolled 1n its operation by the rate or rapidity
of reduction In train-pipe pressure, being
caused to operate to open an additional escape-
passage from the train-pipe only when the re-
duction in train-pipe pressure throueh the
usual discharge-passage ¢' in the engincer’s
valve 1s slower than is necessary to avoid dan-
ger of an unintentional emereency applica-
tion of the brakes—as, for example, on trains
of greater length than ten cars. The said ac-

celerating-valve comprises a valve proper, 20,
shown as of the puppet type, though it may

be of other well-known types, and working
on a seat m a chamber or casing 21, which
may be applied at any point in the air-brale
system where connection may be had with the
train-pipe " and with theengineer’s valve and
1s preferably located in proximity to the en-
gmeer’s valve, or it may be, if desired, incor-
porated in the actual structure of the engi-
neer’s valve.

The space in the chamber 21 below valve 20
communicates by passage 22 with the train-
pipe ¢°, the train-pipe pressare thus actinge
upon the valve 20 with a tendency to press the
latter to its seat. The stem 23 of the accel-
erating-valve 20 passes through a discharge-
passage 24, leading from the seat of the valve
20, and 1s connected with a piston 25, working
In a cylinder connected by passage 26 to a
port 27 (see Fig. 4) in the seat of the main
slide-valve « of the engineer’s valve. The
space below the piston 25 is provided with an
escape-passage 28 to the atmosphere, and the
piston - has a relatively small passage 29
through or around it, affording communica-
tion from the space in the cvlinder connected
by passage 26 with the engineer’s valve to the
side of the piston which is in communication
with the atmosphere through the relatively

large opening 28.

The passage 27 in the seat of the hand-oper-
ated valve @ of the engincer’s valve has a
groove or port-opening extending lengthwise
of the seat in the direction of movementof the
slide-valve ¢ and of such lenoth as to be in
connection with an opening 30 in the face of
the valve @ (see Fig. 5) in all of the positions
of said valve oceupied in making a service ap-
plication of the brakes, said opening 30 being.
however, out of register or communication
with the port 27 and blanked by the valve-
seat In the other positions of the slide-valve
commonly known as ** release” position, ** run-
ning ” position, lap” position, and ‘‘emer-
gency ”’ position. |

The opening 30 in the face of the valve com-
munilcates by a passage formed in the valve
with an opening 31 through the face of the
valve adjacent to the opening or passage ¢

through which train-pipe air escapes in mak-
Ing service applications of the brakes, the
~sald opening 31 being in approximately the
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~air or pneumatic pressure did not tend to
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same ;Working'reletion to the cﬁt—of‘f Vaive k

‘as the said service escape-passage o'. In other.

words, the opemtlon of the main valve ¢ of

‘the engineer’s valve, whleh causes the train-
pipe escape-passage o to be opened, also

causes the port 31 to be placed in communi-
cation with the train-pipe air in the space

below the valve-seat and permits train-pipe
alr to flow to the ports 30 27 and thence to
the passage 26 into the chamber or cylinder

- of the piston 25, connected with the accelerat-

ing-valve 20, so as to act upon the said piston
in a dlrectlon to open the valve 20 in opposi-

tion to train-pipe pressure exerted thereon.

The size of the passage 81 3027 26, leading

to the piston-chamber, and the cepamtv of

20
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said piston-chamber, which may be conven-

iently increased by a reservoir or chamber 35,

communicating therewith at any convenient

point, is such as to require a predetermined
interval of time before the pressure on the

' ~ piston 25 becomes sufficient to overcome that
“upon the valve 20 and to cause the latter to

‘Consequently, on comparatively short

open.
trains where the train- p1pe pressure escaping
through the passage ¢* falls rapidly, the cut-
off Valve /2 will be operated to elose both the
escape-passage from the train-pipe and the

passage 31 30 27 26, leading to the accelerat-

ing-valve piston, before the said accelerating-

valve has been opened, and consequently the
said accelerating-valve will not be operated at

all., If, however the train-pipe pressure falls

~at a reletwelv slow rate, as on a long train,
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the pressure acting on the piston 25 will be-
come suflicient to overcome the train-pipe
pressure on the valve 20 and to open the lat-

ter, thus permitting train-pipe air to escape

also past the said valve 20 and its stem 23,

through the escape-passage 28, to the etmos-
phere

pressure; but the escape at ¢* will be closed
by the cut-off valve Z when the desired pres-
sure reduction, determined by the amount of
movement of the valve @ toward the right,
has been attained, and at the same time fur-

ther admission of traln-pipe air to act upon

the piston 25 will be also cut off by the cut-
off Valve % closing the port 31, and the con-

fined air acting upon the plStOD 25 will soon

- escape throucrh the passage 29, thus permit-

65

ting the acceleratmo*—va,lve 20 to close gradu-

- allV at about the same tlme that the normal
55

traln-pipe escape-pessege &' 18 elosed bsr the
cut-off valve 4.

“and obviously i1f the construction of the ac-

celerating-valve were such that the train-pipe

close it the closing operation mlﬁ'ht be effect-
ed entirely by the aetlon of a spring.

‘While for convenience of illustration the
accelerating-valve has been herein shown as

This additional escape of trem—-plpe.
‘air will thus accelerate the fa,ll 1n train-pipe
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combined with an engineer’s valve of a known,

type, it is- obvious that an accelerating-valve
of essentially the same character mwht be

combined with engmeer s valves of other con-
-structlon

‘The introduction of the acce]eratmg-velve,
n eombmatlon with the engineer’s valve, does
not necessitate any change in the mode of ma-
nipulating the latter and | does not require any
attention, since if the trains are of such length
that its operation is not required the acceler-

. .70
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ating-valve will not be opened nor affect the

-control produced by the engineer’s valve in

any way, while, onthe other hand if the trains
are of such length as to render the more rapid

escape of air deqlmble the accelerating-valve
‘is-called mlzo action and affords the desu'ed_
Increase in the rate of reduetlon of train- plpe |

pressure.

The mode of operation of an eeceleratmw-_

valve, in combination with an engineer’s valve,
as herein described, to open an additional
dlscherwe-passawe from the train-pipe after
a certain. perlod of discharge of tram-plpe air
through the engineer’s valve in the usual
manner 1s of great advantage, as it causes the

brakes to be applled moderately at the head .

of a long train at the beginning of the oper-
ation, whlle train- plpe alr is d]SCh&I’O‘mU‘ only

through the engineer’s valve, and thereafter
causes the brakes to be a,pphed more rapidly

and forcibly throughout the train when the
additional vent from the train- -pipe is afforded

by the opening of the accelerating - valve.
‘The moderate application at the head of the

train checks its speed relatively to the rear
part, so that the slack in the couplings is all
taken up without severe shock before the more

rapid and powerful epplleatlon of the brakes -

1s produced.

I elaim— -

1. The combination with an engineer’s valve
of an air-brake apparatus ha,vmﬂ' mstrumen—
talities for controlling the escape of air from
the train-pipe:; of an acceleratlnﬁ'ﬂvalve con-
trolling an additional escape-passage from the

| train-pipe; and means for actuating said ac-
‘celerating-valve by pressure responsive to the

applmnces for eontro]hncr the. escape of air

through the enginéer’s Velve, substantlellv as

descrlbed
2. The eombmetlon with an engineer’s Valve

of an automatic air-brake svstem having in-

strumentahtles for controlling the escape of

alr from the train-pipe, and an eutomatlcallv-';

| operating valve to close the train-pipe-air-es-
The eceelemmng valve 20 1s shown as acted

upon by aspring 32, tending to close the same,

cape passage; of an accelerating-valve con-
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trolling an additional escape-passage from the

train-pipe; and an actuating-piston therefor
subjected to pressure from the main pipe
through ‘a passage controlled by the said au- "

tometlcelly operated valve, substantially as

-and for the purpose described.

3. The combination with the engineer’s

valve of an eutomatlc alr-brake epparatus hav-

125
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ing instrumentalities for controlling the es-
cape of air from the train-pipe, of an acceler-

ating-valve controlling an additional escape- |

passage from the tram-pl pe; an actuatin g-pls-
ton for said accelerating-valve working in a
chamber open to the atmosphere at one side
of said piston, and communicating at the other
side with the train-pipe while air is being dis-
charged from the train-pipe at the engineer’s

I0 Valve, and a rela,twely small passage for com-

munication from one to the other side of said

piston, substantially as and for the purpose
described.

Intestimony whereof I havesigned my name

to thisspecification in the presence of two sub- 15

scribling witnesses.

HENRY I. BICKEL.
Witnesses:

R. P. CoNrap,
K. Mc(GARRAR.
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