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UNITED STATES

BENJAMIN FRANK.

TEAL, OF

PatTEnT OFFICE,

CHICAGO, ILLINOIS.

FLUID-PRESSURE BRAKE MECHANISM FOR RAILWAY-CARS.

SPECIFICATION forming part of Letters Patent No, 536,10%, dated March 19, 1895.
Application flled September 11,1894, Serial No, 522,720, (o model)

To all whom it may concern:

Be it known that I, BENJAMIN FRANKLIN
TEAL, a citizen of the United States, residing
at Chicago, in the county of Cook and State
of Tllinois, have invented certain new and
usefulImprovementsin Fluid-Pressure Brake
Mechanism for Railway-Cars, of which the
following is a full, clear, and exact descrip-
tion, reference being had to the drawings
forming a part of this specification.

The present invention has relation to that
class of fluid pressure railway brakes com-
monly known as automatic brakes and in
which the operation of the brakes is effected
under variations of train pipe pressure, by
means of fluid pressure stored within reser-
voirs located beneath the individual ears. .

- My invention relates more particularly to
that type of automatic railway brakes in
which fluid pressureisemployedin both ends
of the brake eylinders in order to effect both
the application and release of the brakes;
but certain features of my invention will be
found applicable in other types of fluid press-
ure railway brakes and I do not wish the in-
vention to be understood therefore as restriet-
ed tothe particulartype of brake mechanism
in connection with which it is illustrated and
hereinafter desecribed.

One object of my present invention is toso
connect the opposite ends of the brake cylin-
der that the stored pressure used in one end
of the cylinder for effecting the application
of the brakes may be exhausted thence into
the opposite end of the eylinder for effecting
the release of the brakes. _

A further object of my presentinvention is
to provide an improved construction of valve
mechanism primarily designed for controllmg
the local exhaust of air from the train pipe
under emergeney conditions although capa-
ble of use in other situations.

A still further object of this inventionisto
provide improved valve mechanism whereby
the exhaust of air from thetrain pipe may be
stopped when a redunetion of air pressure
within the pipe has reached a predetermined
limit. ’

My invention consists in the various fea-
tures of improvement hereinafter deseribed,
illustrated inthe accompanying drawings and

particularly pointed out in the claims at the
end of this specification.

Figure 1 is a plan view showing the ar-
rangement of the brake cylinder, auxiliary
reservoir, supplemental reservoir, actuating
valve mechanism and train pipe with their
suitable connections beneath thecar. Fig.1*
is a view in longitudinal section through the
brake cylinder. Fig. 2 is a view similar to
Fig. 1 but showing a modified eonstruction of
valve mechanism and modified connection be-
tween the brake cylinder and the auxiliary
reservoir. - Fig. 3is a view in central vertical
section through one form of my improved
actuating valve mechanism, the seetion being
takén upon line 3—3 of Fig. 7. Fig. 4 is a
view in vertical cross-section on line 4—4 of
Fig. 8. Fig. 5isa detail plan view of the bot-
tom cap at the lower end of the casing. Fig.
61is a view in horizontal section on lme 6—6 ot‘
Fig. 3 and looking upward., Fig. 7is a plan
view of the me(,hambm illustrated in preced-
ing figures, with the cover and parts con-
tained therein removed. Fig. 8 is a view in
horizontal section on line 83—8 of Fig.3. Fig.
9-is a view in vertical cross-section on line
9—9 of Fig. 3, the main piston being shown
in elevation. Fig. 10isa view similar to Fig.
3 but with the parts in different position.
Fig. 11 is a view similar to Fig. 3 but show-
ing a different construction of admission
valve., Fig. 11%is a detail view in vertical
cross-section of part of the casing shown in
Fig. 11 and illustrates the passages connect-
ing with the supplemental reservoir. Fig.
11° is a plan view of the ecasing shown in Fig.
11, parts being broken away. Fig. 12 isa
view in vertical longitudinal section through
one form of valve mechanism, embodying
features of my invention. Fig. 13 is a view
in vertical section on line 13—13 of Fig. 12,
the main piston being shown in elevation
and in closed position. Fig. 14 is a view in
vertical cross-section on line 14—I14 of Fig.
12. TFig. 15 is a plan view of the mechanism
shown in Fig. 12 but with the cover removed.
Fig. 16 is a view in horizontal section on line
16—16 of Fig. 12.

The casing of the valve mechanism iilus-
trated in Fl% 3to 10 of the drawings is shown
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bottom cap A* and this casing is connected
with the train pipe 2, the brake cylinder 3,
the auxiliary reservoir 4 and the supplemen-
tal reservoir 5 as illustrated in Fig. 1 of the
drawings; that is to say, the casing A is pro-
vided with a port or passage a to which con-
nects a branch pipe leading to the train pipe
2 and is provided with a port a’ that connects
by the pipe 6 with the reservoir 4 and is pro-
vided also with a port a? that connects with
one end of the brake cylinder and with a port
a® that connects to the opposite end of the
brake cylinder and with a port a* that con-
nects to the supplemental reservoir 5.

The brake cylinder 3 is provided with a
differential piston B, the stem or trunk b of
this piston serving to reduce the surface of
the adjacent side of the piston that is ex-
posed to fluid pressure so that when an eqnal
fluid pressure per square inch is delivered to
the opposite sides of this differential piston,
it will be caused to move outward by reason
of the larger area exposed by itsinner side or
end. Train pipe air is delivered by the port
or passage a to the chamber 10 of the casing
A and will pass thence by the ports 11 into
the piston chamber 12 and lifting the check
valve C it will pass into chamber 13. From
chamber 13 train pipe air will pass in the di-
rection of the arrow Fig. 8, into the vertical
channel 14 and thence by port ’ and pipe 6
to the auxiliary reservoir 4. Train pipe air
thus delivered to the chamber 13 will also
pass by the channel 15 around the stationary
check valve 16 into the chamber 17 and from
this chamber it will pass by the channel 18
and port a! to the supplemental reservoir 5.
The check valve 16 is shown as consisting of
a cup-leather attached to a stem projecting
from a screw-plug 16* of the cover A’, al-
though manifestly any suitable form of check
valve may be used.

From the port a® whereby the casing A is
connected to theend of the brake eylinder op-
posite the large area of the piston leads a pas-
sage 20 that connects with the exhaust port
21 opening to the atmosphere, and in the pre-
ferred form of my invention the exhaust port
21 discharges from the chamber 22, the bot-
tom plate of which is formed with a port 23
that connects the passage 20 with the cham-
ber 22.  Within the chamber 10of the casing
A is the main piston D preferably of the con-
struction shown;that is to say, the upper side
of this piston is provided with arms or lugsd
adapted to contact with the cover A’ to limit
the upward movement of the piston, and the
exterior of the piston is provided with a eup
leather packing d’ held in place by a threaded
ring d? in order to prevent the escape around
the piston of stored air thatis delivered into
the chamber 25 beneath the piston D from
the supplemental reservoir 5 through port a*
and branch channel 26, It will thus be seen
that one side of the main piston D is at all

- times exposed to train pipe pressure within

536,107

the chamber 10 while the opposite side of the
piston D is exposed to a pressure within the
chamber 25 in opposition to train pipe press-
ure. The main piston D has its stem pro-
vided at its end with a valve E that serves to
normally close the port 23 and thus prevent
the escape of air from the brake cylinder
through the exhaust port 21. It will thusbe
seen that while the main piston has train
pipe pressure upon one side, its opposite side
is exposed mot only to pressure within the
chamber 25 butalso to pressare upon the end
of this stem d% The stem d®of the main pis-
ton D is preferably surrounded by a packing
ring 28 to gnard against the escape of air from
the chamber 25. The end of the brake eylin-
der 3 opposite the small area of the differen-
tial piston, and the port a® of the main casing
are connected by a supply channel 30 and
supply port 81 with the channel 20 and port
a® that lead to the opposite end of the brake
cylinder. The ports 31 and a? have air de-
livered thereto from the auxiliary reservoir
by a port 32 that communicates with the bot-
tom of the channel 14 that unites with the
port o’ leading to the auxiliary reservoir, the
bottom of this channel 14 being turned later-
ally as shown by Figs. 5 and 6 of thedrawings,
so a8 to effect communication between the
vertical part of the channel 14 and the port 32.
This delivery port 32 through which auxiliary
reservoir air issupplied to the brake eylinder,
is normally closed by a valve F that is oper-
ated by the supply piston G within the cham-
ber 12 of the casing A. The valve F is pref-
erably connected with the piston G by means
of a through-bolt g, a sleeve g’ and a washer
g% the washer ¢? serving to hold in place the
cup-leather 36 that forms a valve whereby
communication may be cut off between the
supply port 3liand the passage 30. Preferably
also a cup-leather packing 37 is placed be-
neath the bottom of the valve F and a similar
packing 38 is placed at the bottom of the pis-
ton G in order to secure an air-tight working
of these parts. The under side of the piston
G is exposed to pressure within the chamber
39 into which air is admitted by the branch
channel 40 from the channel 18 that commu-
nicates with the porta* and the supplemental
reservoir 5,and the stored pressore within the
chamber 89 thus acts in opposition to train
pipe pressare to which the upper face of the
piston G is exposed. By preference the upper
face of the piston G has lugs g® thereon .to
limit its upward movementand insure its ex-
posure at all times to train pipe pressure.
From the foregoing desecription it will be
seen ‘that when the valve F isin the closed
position shown in Fig. 3, the two ends of the
brake cylinder will bein free communication,
and when the valve F is raised to the posi-
tion seen in Fig. 10 communication between
the two ends of the brake cylinder will be
closed and communication will be established
through ports 32, 31 and a8 of the casing be-
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tween the auxiliary reservoir and the end of
the brake eylinder opposite the small area of
the differential piston.

The main piston D and stem d® are cham-
bered as shown, the upper chamber of this
piston forming a eylinder to receive the sup-
plemental or emergency valve piston H and
to form the chamber 50 wherein the under
side of this'supplemental or emergency valve
piston will be exposed to a pressure in oppo-
sition to train pipe pressure to which the op-
posite side of the emergency piston .is ex-
posed. The chamber 50 receives air from the
supplemental reservoir 5 through ports 50°
that communicate with the chamber 25, which
in turn commaunicates with the supplemental
reservoir as above defined. The stem & of
the supplemental piston H is tubular and
around this stem is held an upper.cup leather
packing ring 51 and alower cup leather pack-
ing ring 52 to guard against the eseapeof air
from the chamber 50, and these cup leather
packing rings 51 and 52 are preferably held
in place by means of a sleeve 53. The piston
H being united to its stem % by a threaded
joint securely retains the packing rings in
place, and by preference the lower part of
the piston stem £ is provided with an annu-
lar shoulder against whichthe lower packing
ring 52 will be held. The tubular stem h
serves as a passage through which the ex-
haust of train pipe air from the echamber 10
of the casing A is effected and the lower end
of this stem h is provided with an annular
valve A’ adapted to close the exhaust ports d*
that are formed in the wall of the stem d® and
the main piston D, and this valve A’ when
used in the connection illustrated constitutes
an emergency valve for controlling the local
exhaust of air from the train pipe.  In order
to insure a tight closing of the valve 4’ I pre-
fer to provide a cup leather packing 55 within
the chamberof the piston stem d?. 1f desired
also the main casing A may be provided with
Ings af constituting a check adapled to close
the ports d* until the main piston in its up-
ward movement has brought these ports op-
posite the ports a7 of the lugs.

In order to check the exhaust of air from
the train pipe when a sufficient reduction of
train pipe pressure has been made, I provide
the exhaust stop valve mechanism next to be
described. Within the cover A’ of the main
casing is formed a cylinder a® in which moves
the stop valve piston K that carries upon its
lower face the stop valve k. The upper face
of the stop valve K is exposed to pressure

~within the chamber 17 (see Figs. 3 and 8), to

which chamber air is admitted from the sup-
plemental reservoir by the chanuel 18 and
port ¢,  From the upper side of the piston K
extends a sleeve &' that encircles the piston
stem and at the top of this stem is held a

packing ring k*that is held upon the threaded:

end of the piston stem by a suitable nut and
washer and serves to guard against the escape
of air from the chamber 17. The exhauststop

valve k, in the form of my invention above
described, is of proper size to enter within a
packing ring 60 at the mouth of the tubular
stem 7 of the emergency valve piston I, this

-packing ring being held in place preferably by

a threaded ring 61 that engages a correspond-
ing threaded part of the piston H and is pro-
vided with lugs 62 to contact with the de-
pending flange 63 of the main casing and
limit the upward movement of the piston H.
When the exhaust stop valve % is within the
tubular stem A it will serve to prevent the
passage of train pipe air through said stem

from the chamber 10, .

From the foregoing description the opera-
tion of the parts will be seen to be as follows,
it being assumed that all parts are in the po-
sition shown by Fig. 3, which is the position
occupied when the brakes are off, with the
exception that the emergency valve R’ is
shown as partially raised for the purpose of
betterillustration. Train pipe airisnow free
to pass from the chamber 10, by channel 11
and chamber 12 into chamber 13 and thence

by chamber 14 (see I'ig. 8) and port o’ to the -

auxiliary reservoir. The check valve C which
prevents the back flow of air from the aux-
iliary reservoir when train pipe pressure is
reduced within the chamber 12 is shown as

closed for the reason that this valve has its

entire upper surface and as well also the up-
per end of its stem exposed to pressure and
will consequently close by gravity as soon as
pressure within the train pipe and auxiliary
reservoir has equalized. It is to insure the
balancing of this check valve C that its stem
¢ is provided with a groove ¢’ whereby press-
ure from the chamber 13 is allowed to act
upon the upper end of the stem. If now it is
desired to set the brakes for service appli-
cation train pipe pressure will be reduced
slightly. The first effect of this reduction
will be to cause the check valve C to close and
thus prevent back flow of air from the auxil-
jary reservoir, if this valve has not already
assumed a closed position. Inasmuch how-
ever, as the valve C is balanced under an
equilibrium of pressure in the train pipe and
the auxiliary reservoir, its weight will cause
it to normally occupy the closed position
shown in the drawings. Under this slight
initial reduction of train pipe pressure, the
pressure from the supplemental reservoir 5
acting npon the under side of the piston G,
plus the pressure from the auxiliary reser-
voir 4 acting upon the bottom of the valve I,
will cause the piston G to move upward until
the valve 36 passes the supply port 81 and
cuts off communication through the passage
that connects the ends of the brake cylinder.
As soon as communication is thus cut off, the
further movement of thé piston G under the
initial reduction of train pipe pressure upon
the upper side of this piston will withdraw the
valve F from the port 32 and will thus estab-
lish communication between the channel 14
that leads to the auxiliary reservoir and the
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supply port 31 and port a® that connects with
the end of the brake cylinder opposite the
small area of its piston. The initial slight
reduetion of train pipe pressure above men-
tioned, while serving to effect the operations
above described, does not release the pressure
from the end of the brake cylinder opposite
the Jarge area of this piston, but a further
slight reduetion of train pipe pressure is nec-
essary to this end. When this additional re-
duction of train pipe pressure is had, the
pressure of air from the supplemental reser-
voir 5, acting upon the under side of the
piston D, plus the pressure of air from the
end of the brake cylinder opposite the large
area of the piston upon the end of the pis-
ton-stem 3, will force this piston upward
thereby permitting air to escape from the
end of the brake eylinder opposite the large
area of the piston through the port a2, chan-
nel 20, port 23, chamber 22 and escape port
21 to the atmosphere. As soon however, as
sufficient air has been thus allowed to os-
cape, the pressure upon the end of the piston-
stew d® isspartially relieved, so that the piston
D is held in raised position almost entirely
by the pressure of stored air within the ¢ham-
ber 25 acting upon the under face of this pis-
ton. Asthissupplemental reservoir pressure
is however, insufficient of itself to retain the
biston in raised position under the reduction
of train pipe pressure above mentioned, the
piston D will desecend and again close the ex-
haust port 23, thereby shuttine off the escape
of air from the end of the brake eylinder op-
posite the large area of its piston.  The brak-
ing elfect incident to this reduction of train
pipe pressure will be that due to the differ-
ence between pressure from the auxiliary res-
ervoir 4 acting upon the small area of the
brake cylinder piston and the resistance of
the reduced pressure upon the large area of
this piston. If now a greater degree of brake
action is desired the engineer will further re-
duce train pipe pressure and the operation
above defined will be repeated until the de-
sired brake action has been obtained. When
it is required to set the brakes under emer-
geney conditions, the engineer will reduce the
train pipe pressure to the extreme extent nec-
essary for this purpose. The effect of this
extreme reduction will be the operation of the
piston G in the manner hereinbefore defined,
and also the upward movement of the piston
D as above defined, and in addition to this
the pressure from the supplemental reservoir
5 acting upon the under face of the supple-
mental or emergeney piston H will cause this
piston to move upward until the valve /i’ at
the lower end disengages from the cup pack-
ing 55 and uncovers the ports d*, thereby
permitting train pipe air to escape from the
chamber 10 through the hollow stem /i and
thence to the atmosphere, by way of the port
a’ in the plate a® (if these plates are em-
ployed), the ehamber 22 and exhanust port 21.
When the emergency piston II has been thus

raised until its lugs 62 check against the de-
pending flange 63 above them, so as to per-
mit the eseape of sufficient train pipe air to
give the required emergency brakeaction, the
pbressure from the supplemental reservoir 5
acting within the chamber 17 upon the upper
surface of the exhaust stop valve piston K
will cause this piston to descend, thereby
foreing the stop valve % to enter the upper
end of the tubular stem F and thus check
the further reduction of train pipe press-
ure. This entrance of the valve  into the
end of the tubular stem & also serves to di-
minish by the extent of the valve the area
of the piston K exposed to train pipe press-
ure. Consequently the piston I will remain
in this depressed position until train pipe
pressure has been restored not only to the
degree at which the piston K descended, but
to a higher degree on account of the reduc-
tion in effective area made by the entrance of
the valve & into the stem 7. Consequently,
the piston D will descend and cause the emer-
gency valve 7 to blank the eseape ports
before the valve % passes from out the upper
end of the tubular stem % of the emergency
valve; and heuce when the train Pipe press-
ure within the chamber 10 is increased to such
extent as to raise the piston KX and the valve
k to normal position, the ports d* are closed,
and consequently further reduction of train
pipe pressure is thereby avoided. The neces-
sity of thus closing the emergency valve be-
fore the exhaust stop valve is restored to its
normal position is obvious, since if air could
pass freely through the tubular stem % when
the stop valve & was released therefrom, a
further reduction of the train pipe pressure
in echamber 10 would occur at the very time
when it was sought to restore such pressure.
When train pipe pressure is restored within
chamber 10 to release the brakes, the main
piston D is eaused to descend thereby elosing
the escape port 23, and cutting off communi.
cation between the atmosphere and the brake
cylinder. Immediately after this the further
inerease of train pipe pressure will canuse the
piston G to descend until the valve I closes
communiecation between the channel 14 that
leads to the auxiliary reservoir, and the ports
31 and a® that connect with the end of the
brake eylinder opposite the small area of this
piston; and as the piston G continues to de-
scend under the increase of train pipe press-
ure the valve 36 will pass below the port 31,
thereby permitting the stored air within the
end of the brake cylinder opposite the small
area of the piston (this being the air that has
been used to apply the brakes), to pass by
the ports a® 31, channels 30, 20 and port a?
to the end of the brake cylinder opposite the
large area of the piston. By thus placing the
two ends of the brake eylinder in communi-
cation the effect is to balance the air pressure
per square inch upon the opposite sides of the
differential piston within said eylinderso that
that the greater total pressure upon thelarger
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area of the piston will cause the reverse move-
ment of the piston necessary to effect the re-
lease of the brakes. This effecting of the re-
lease of the brakes by the same air that has
been used to effect the application of the
brakes, is important in that it insures a most

economical use of the reservoir air.

It is obvious that in order to insure the op-
eration of the several valves and pistonsin the
manner above defined, the relative areas ex-
posed by these pistons to train pipe pressure
and to stored pressure from the snpplemental
reservoir 5 must be properly proportioned.
The pistons are differential, but I have not
deemed it necessary to state the exact areas
of their oppositesides, as these may be varied
according to the points of train pipe reduc-
tion at which it may be desired to effect the
operation of the several valves and pistons,
Recognizing the mechanical equivaleney in
air brake mechanism of flexible diaphragms
and pistons, I have not deemed it necessary
to illustrate any of the familiar ways in which

. flexible diaphragms might be employed in-

stead of pistons'in the above described struct-
ure, but I wish the term ¢ piston” as herein
used to be understood as synonymous with
the words “movable abutment” as commonly
employed in describing mechanism of this
character.

It is manifest that the details of construc-
tion above defined may be varied without de-
parting from my invention and that certain
features of the actuating valve mechanism
above described may be employed without the
adoption of the mechanism as an entirety.
Thus for example,in Figs. 11 to16 of the draw-
ings I have shown modifications of thestruct-
ure which will next be described. In Fig.11
the main casing A has a cover A’ and at the
left-hand side of this casing there is shown a
main piston D, an emergeney valve piston I,
and an exhaust stop valve piston K, thesesev-
eral parts and the parts wherewith they co-
operate being thesame asin the form of myin-
vention hereinbefore described, and bearing
the same characters of reference. Inthisform
of the invention I have shown a modified con-
struction of admission piston G within the
chamber 12 of the casing and the check valve
C above this chainber is also somewhat modi-
fied in construction, being provided with an
annuiar flange that bears upon the top of the
check valve seat in such way as not to alter
the area of the valve but simply arrests its
downward movement. Thevalvecasing when
constructed as shown in Fig. 11 and when pro-
vided with an admission valve piston G and
an admission valve G* as shown in such fig-
ure, will be connected with a train pipe, the
brakecylinder,theauxiliary reservoir and the
supplemental reservoir, as illustrated in Fig.
2, Sheet 1 of the drawings; that is to say, the
casing will be connected to the train pipe 2
by a port a as in the construction hereinbe-
fore described and will be connected by the
port a® with the end of the brake eylinderop-

posite the large area of this differential pis-
ton, but in this embodiment of the invention
the opposite end of the brake cylinder is in
constant communication by branch pipe 70
and pipe 6 with the auxiliary reservoir 4,and
the port a? of the casing is directly connected
and in constant communication with the pipe
6 that leads to the auxiliary reservoir. Inthe
structure shown in Fig. 11 the supplemental
reservoir 5 is connected with the chamber 17
as shown more particularly in Fig. 11%of the
drawings, that is to say, from the chamber 17
leads a channel 172 to the port a* to which the
supplemental reservoir 5 is connected and it
will thus be seen that air from the supple-
mental reservoir will be delivered to the sev-
eral chambers in which the main piston, the
emergency valve piston and the exhaust stop
valve piston are exposed.

The admission valve G* in the structure
shown in Fig. 11 simply serves to eut off com-
munication between the auxiliary reservoir
and the passage 20 through which air is ex-
hausted from the end of the brake cylinder
opposite the large area of the differential pis-
ton. Inasmuch however, as the construetion
and arrangement of admission piston and the
mannerof conneecting a easing provided with
such type of piston with the auxiliary reser-
voir and brake cylinder form the sabject mat-
ter of anotherapplication filed by me of even
date herewith, I have not deemed it necessary
to more fully illustrate the same in this ap-
plication, my purpose in showing herein this

form of supply piston and valve being merely’

to illustrate how it may be employed in con-
nection with the main piston and the emer-
gency valve and stop valve. mechanism here-
inbefore described. By referring to Figs. 2
and 11 of the drawings, it will be seen that the
auxiliary reservoir 4 is in-constant communi-
cation with the end of the brake eylinder op-

. posite the small area of its piston and when'

the parts are in the position for release as
shown in Fig. 11 auxiliary reservoir air will

pass freely by the port af, above the admis-
sion valve G* and through ports 20 and a? to.

the end of the brake cylinder opposite the
large area of its differential piston and will
consequently retain the brakes in released
position. If now it is desired to set the
brakes, train pipe pressure will be rednced
by the engineer and the effect of this initial
reduetion will be to close the check valve C
if said valve has not already closed and thus
prevent the back flow of air from the aux-
iliary veservoir through the channel 76. The
supply piston G nader this reduction of train
pipe pressure within the ehamber 12 will rise
causing the valve G to cut off ecommmunieation
between the auxiliary reservoir and the chan-
nel 20 and thereafter the piston D will rise
causing the opening of the release port 23,s0
as to permit the escape of air from the end
of the brake eylinder opposite the large area
of the differential piston. The operation of
the emergency valve and. its piston and of
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the stop valve and its piston will be thesame
as in the form of my invention hereinhefore
described. When it is desired to again re-
lease the brakes, train pipe pressure will be
increased within the chambers 10 and 12, the
main piston D will be caused to descend in the
manner above described, the emergency valve
and its piston, and the exhaust stop valve and
its piston will be operated as above set forth
and the supply valve G*and its piston G will
be returned to the position shown in Fig. 11
of the drawings.

In the modified form of my invention illus-
trated in Figs. 12 to 16 of the drawings, the
casing A is provided with a cover A’having
a channel 80 that communicates with the
channel 76 and port a® leading to the auxil-
iary reservoir and with the chamber 10 in
which is the main piston D and from which
chamber 10 a port or channel @ leads to the
train pipe. The back flow of reservoir air
through the channel 80 is guarded against by
a balanced check valve C, this check valve
being provided with the groove ¢’ to admit
reservoir air to the end of this stem and the
downward movement of this check valve ¢
will be limited by a stop bar R that is bolted
to the under side of the cover A’, The cas-
ing A shown in Fig. 12 is connected to the
auxiliary reservoir, to the brake cylinder
and to the train pipe as shown in Fig. 2 of
the drawings, and when such form of ecas-
ing is used the auxiliary reservoir is in con-
stant communication with one end of the
main cylinder as shown in Fig. 2. The sup-
ply piston G and the supply valve Gtare the
same in construction as illustrated in Fig. 11
of the drawings and this valve and piston
serve in like manner to control the passage
of air from the port a®that conneets with the
auxiliary reservoir to the channel 20 that con-
nects by the port a® with the end of the brake
cylinder opposite the large area of the piston.
In this last form of the invention as in that
illustrated in Fig. 8, the exhaust from the
end of the cylinder opposite the large area of
the piston will oceur through the port a2, the
channel 20, the port 23, the chamber 22 and the
main exhaust port 21, and the exhaust from
the eylinder will be controlled by a valve &
that is fixed to the end of the stem 3 of the
main piston D. The main piston D is pro-
vided with a cupleather packingd’ and about
the stem of this piston is fitted a packing
ring corresponding to the ring 28 shown in
Fig. 11 and in like manner is held in place
by a retaining ring, the purpose of this pack-
ingring being to tightly close the chamber 25
into which air is admitted from the supple-
mental reservoir 5 by the port ¢%. The sup-
plemental reservoir receives its supply of air
by a passage C® (see Fig. 13) leading from the
chamber above the check valve C and con-
necting with the port . In this passage C?

is interposed a check valve C! consisting of
@ cup leather attached to the stem of the
plug-cap at the top of the passage, the cup
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leather serving to prevent the back flow of
air from the supplemental reservoir. The
main piston D is echambered and at the lower
end of the stem is formed with a port d® that
opens into the chamber 22, and the upper
end of the piston chamber is provided witha
serew-threaded cap D? that is provided with a
port d' that is normally closed Ly the emer-
gency valve H% In this form of myinvention
theemergency valve H?is held normally elosed
against train pipe pressure by a coil spring
S that bears upon the underside of the valve
and encircles a stem 7t and the upper face of
the valve H*is provided with a stem % which,
when the main piston D has been moved up-
ward under an emergency reduction of air
within the train pipe, will contaet with the
cross-bar R, thereby causing the valve T2 to
be unseated againstthe force of the graduat-
ing spring S.

From the foregoing deseription it will be
seen that when train pipe pressure has been
reduced slightly, the pressure of the auxiliary
reservoir acting upon the under side of the
supply valve G* and the piston G will cause
this piston and valve to rise to the position
shown in Fig. 12, after which the reduction
of train pipe pressure will permit the stored
pressure within the chamber 25, together with
the pressure from the brake cylinder within
the channel 20 to lift the main piston D until
the stem 7% of the emergency valve H2 con-
tacts with theeross-bar R.  Thislifting of the
main piston D will open the port so as to per-
mit the escape of air from the end of the brake
cylinder opposite the large area of the differ-
ential piston, but the spring 8 will arrest any
further movement of the main piston D under
theslight reduction of train pipepressure nec-
essary to service applications of the brakes,
and as soon as a sufficient escape of air has
occurred from the brake cylinder to consid-
erably reduce the pressure upon the end of
the stem d® and upon the under side of the
valve II% the valve E will close the port 23
because the slight reduction of train pipe
pressure above mentioned will not be suffi-
cient to allow the pressure within the cham-
ber 25 alone tohold the piston D and the valve
E in raised position after such considerable
reduction of pressure has been had in the
brake cylinder. In making service applica-
tions of the brakes or for the purpose of
merely slacking the speed of the train, the
engineer will repeat the operation last above
defined uuntil the desired degree of brake
pressure has been attained. When however,
it is desired to apply the brakes under emer-
geney conditions the engineer will, by means
of his engineer’s valve, effect a sudden and
greater reduction of train pipe pressure and
this sudden and greater reduction of press-
ure will cause the main piston D to rise not
only to the position shown in Fig. 12 of the
drawings, but to a higher point, thereby caus-
ing the valve H? to be arrested in its upward
movement by contact of its stem h® with the
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cross bar R while the main piston D continues
to move nupward nutil its rim d*° contacts with
the under side of the cover A’. This arrest
of the emergency valve H? opens the port d°
thereby ailowing train pipe air to exhaust
freely through the port d°and thence through
the chamber of the main piston and its stem,
through the port d® into the chamber 22 and
by the port 21 to the atmosphere. By thus
locally exhausting the train pipe air beneath
each caraquick application of the brakes with
full force will be effected since the main piston

Dwillremain thusarrested and the emergency,

valve H? will remain open until the pressure
within the train pipe is restored for the pur-

pose of effecting the release of the brakes.

‘When train pipe pressure isthusrestored the
piston D will be forced to descend thereby
causing the emergency valve H? to close the
port d® and thereafter causing the valve Eto
close the port 23 and arrest the exhaust from
the end of the brake cylinder opposite the
larger area of the piston. As the train pipe
pressureis thusrestored the admission piston
G will be caused to descend until the valve G*
so far descends as to permita free passageof
air from the auxiliary reservoir by the port
a’; channel 20 and port a® into the end of the
brake cylinder opposite the large area of the
differential piston and so effect the release of
the brakes.

Certain -features of the valve mechanism
hereinbefore described and illustrated in the
accompanying drawings are -deseribed and
claimed in an application, Serial No. 522,719,
filed by me in the Patent Office September 11,
1894, and I do not wish to be understood as
claiming in this application any features of
invention described herein but specifically

.made the subject-matter of the claims of said

companion application, Serial No. 522,719.

What I elaim as new, and desire to secure
by Letters Patent, is—

1. In an antomatic flnid pressure brake sys-
tem the combination of a train pipe, an auxil-
iary reservoir and a brake cylinder, said aux-
iliary reservoir supplying the air used in both
ends of said brake cylinder,a differential pis-
ton in said brake cylinder, an air passage con-
necting the opposite endsof said brake eylin-
der and closed against admission of train pipe
air and suitable valve mechanism for control-
ling said passage, whereby when communica-
tion is established between opposite ends of
said eylinder said differential piston will be
shifted, substantially as described.

2. In an automatic fluid pressure brake sys-
tem, the combination of a train pipe,an auxil-
iary reservoir and a brake cylinder, having
closed endssaid auxiliary reservoir supplying
the air used in both ends of said brake cylin-
der, a differential piston in said brake cylin-
der, an air passage conneeting the opposite
ends of said brake ¢ylinder, and closed against
admission of train pipe air and valve mech-
anism for controlling the release of air from
the end of said brake cylinder opposite the

large area of its piston and for controlling the
passage, whereby air is delivered from one
end of said brake cylinder to the other to ef-
fect the operation of said differential piston.

3. Inan antomatic fluid pressurebrake sys-
tem, the combination of a brake cylinder, an
auxiliary reservoir connected with and sup-
plying the air nsed in both ends of said cyl-
inder, a train pipe and an actuating valve
mechanism suitably connected with said train
pipe, said reservoir and said brake cylinder;
said valve wmechanism comprising a casing
having a channel extending therethrough for
passage of air between cpposite ends of the
brake cylinder whereby stored air that has
been used in one end of said eylinder toshift
its piston in one direction may be exhausted
into the opposite end of said eylinder in order
to shift its piston in the opposite direction
and comprising a valve interposed in said
channel to cut off passage of air between the
opposite ends of the brake cylinder, and to
cut off passage of air between the auxiliary
reservoir and said channel when said chan-
nel is open, and a valve controlling an opeun-
ing leading from said channel to the exterior
of said casing and pistons for said valves ex-
posed on one side to train pipe pressure and
upon the other side to pressure in opposition
to said train pipe pressure, substantially as
described.

4. In an automatic fluid pressure brake sys-
tem, the combination of a train pipe, a brake
cylinder, an auxiliary reservoir and an actu-
ating valve mechanism suitably connected
with said train pipe, said brake cylinder and
said reservoir, said actuating valve mechan-
ism comprising a passage-way connecting the
opposite ends of said brake cylinder and hav-
ing an exhaust port for the escape of air from
one end of said brake cylinder and having a
separate valve controlled passage leading to
the auxiliary reservoir, said valve mechanism
comprising also a valve adapted to control said
exhaust port and having connected thereto a
differential piston exposed on oneside to train
pipe pressure and upon its opposite side to
pressure of stored air within a chamber of
said valve mechaniswn, a valve for controlling
the flow of air between opposite ends of the
brake eylinder and having connected thereto,

a piston exposed on one side to train pipe

pressure and upon its other side to stored air
pressure in opposition to said train pipe press-
ure, substantially as deseribed.

5. Inan automatic fluid pressure brake sys-
tem the combination with the brake eylinder
having a differential piston therein, an auxil-
iary reservoir supplying the air tised in both
ends of said eylinder whereby both the appli-
cation and release of the brakes are effected

by stored pressure, a train pipe closed against -

communication with said brake eylinder and
an actuating valve mechanism suitably con-
nected with said train pipe, with said reser-

voir and with said brake cylinder; said actu-.

ating valve mechanism being provided with
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an exhaust port by which air is released from
the end of said brake cylinder opposite the
larger area of its piston and being provided
also with a valve for controlling said exbaust
porf, and with a passage connecting the op-
posite ends of said brake eylinder, and valve
mechanism for controlling communication be-
tween the opposite ends of said brake eylin-
der, whereby when communication is estab-
lished between opposite ends of the brake eyl-
inder the differential piston is caused to shift,
substantially as deseribed.

6. Inanautomatic fluid pressure brake sys-
tem, the eombination with a brake eylinder
having a differential piston therein, an auxil-
iary reservoir supplying the air used in Loth
ends of said eylinder whereby both the appli-
cation and release of the brakes are effected
by stored pressure, a train pipe and an actu-
ating valve mechanism suitably connected
with said train pipe, with said reservoir and
withsaid brake eylinder, said actuating valve
mechanism being provided with an exhaust
port by which air is released from the end of
the brake eylinder opposite the larger area of
its piston, a valve for controlling said exhaust
port, a piston exposed to train pipe pressure
foroperating said valve, a passage connecting
the opposite ends of said brake eylinder and
closed against admission of train pipe airand
an independent valve and piston for control-
ling the passage of fluid from the end of the
brake cylinder opposite the smaller area of
the piston to the end of said eylinder opposite
the larger area of the piston, substantially as
described.

7. Inanautomatic fluid pressure brake sys-
tew, the combination of a train pipe, an auxil-
iary reservoir and a brake cylinder, said aux-
iliary reservoir supplying the air used in both
ends of said brake cylinder, a differential pis-
ton in said brake cylinder, an air passage
connecting the opposite ends of said brake
cylinder independently of said auxiliary res-
ervoir, and suitable valve mechanism for con-

‘trolling said passage whereby when commu-

nication is established between opposite ends
of said brake cylinder the stored air pressure
that has been used in the end of said cylinder
opposite the smaller area of the piston may
be exhausted thence into the opposite end of
the eylinder.

8. Inan automatic fluid pressure brake sys-
tem, the combination of a train pipe, an auxil-
fary reservoir and a brake cylinder, said aux-
iliary reservoir supplying the air used in both
ends of said brake cylinder, a differential pis-
ton in said brake cylinder, an air passage
connecting the opposite ends of said brake
cylinder, and suitable valve meehanism ex-
posed to train pipe pressure for controlling
said passage between the opposite ends of
the brake eylinder and for controlling com-
munication between one end of said brake
cylinder and the auxiliary reservoir whereby
communication may be established between
opposite ends of said brake cylinder and com-
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munication may at the same timoe be cut off
between the brake cylinder and the auxiliary
reservoir.

9. Inan automatic luid pressure brake sys-
tem the combination with a brake eylinder
having a differential piston therein, an auxil-
iary reservoirsupplying air used in both ends
of said eylinder, whereby both the applica-
tion and release of the brakes are effected
by astored pressure, a train pipe, and an act-
uating valve mechanism suitably connected
with said train pipe, with said reservoir and
with said brake eylinder; said actuating valve
mechanism baving an exhaust port by which
air is released from the end of the brake
cylinder opposite the larger avea of its piston,
a passage connecting the opposite ends of the
brake eylinder and connecting also with the
auxiliary reservoir, valvular appliances for
controlling the passage of air from the auxil-
iary reservoirto the end of the brake cylinder
opposite the smaller area of the piston and
for controlling the communication between
the two ends of the brake eylinder, whereby
air may be exhausted from the end of the
brake eylinder opposite the smaller area of
its piston to the opposite eund of said brake
eylinder to release the brakes, and whereby
communication may be cut off between the
opposite ends of the brake eylinder and may
be established and cut off between the auxil-
iary reservoir and the end of said brake cyl-
inder opposite the smaller area of its piston to
apply the brakes, substantially as deseribed.

10. In an automatic fluid pressure brake
system, the combination with a brake cylin-
der, an auoxiliary reservoir and a train pipe
suitably connected together; of valve mech-
anism provided with a local exhaust port
whereby air is vented from the train pipe, an
emergency valve for controlling said local ex-
haust port, asupplemental piston for operat-
ing said emergency valve operated independ-
ently of the main piston and exposed upon
one side to train pipe pressure and upon its
other side to a pressure in opposition to said
train pipe pressure, and a main piston where-
by said emergency valve and its piston are
carried, said emergency valve being arranged
to effect a reduction of train pipe pressure be-
yond that necessary for service application
of the brakes, substantially as deseribed.

11. In an automatic fluid pressure brake
system the combination of a main piston ex-
posed on one side to train pipe pressure and
having a passage therethrough whereby air
may be vented from the train pipe, a valve
carried by said piston for controlling the ex-
haust of train pipe air therethrough, and a
supplemental piston for operating said valva,
said supplemental piston being earried by
said main piston and being exposed on one
side to train pipe pressure and upon its oppo-
site side to pressure within a chamber of said
main piston, substantially as described.

12. In an automatic flnid pressure brake
system the combination of a main piston ex-
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posed on one side to train pipe pressure and
on its other side to pressure in opposition to
said train pipe pressure and having a passage
therethrough whereby air may be vented from
the train pipe, a valve carried by said main
piston for controlling the exhaust of train
pipe air therethrough, and a supplemental

- piston for operating said valve, said supple-
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mental piston being exposed on one side to
train pipe pressure and being provided with
a passage therethrough for the escape of train
pipe air, substantially as desecribed.

13. In an automatic flnid pressure brake
system, an actuating valve mechanism com-
prising a casing having an exhaust port
therein connected with the brake cylinder, a
main piston provided with a valve for con-
trolling said exhaust port and exposed on one
side to train pipe pressureand provided with
a passage therethrough for locally venting
air from the train pipe, a valve for control-
ling said passage, and a supplemental perfo-
rated piston for operating said valve exposed
on one side to train pipe pressure and having
a tubular stem passing through said main
piston and by which stem air may eseape from
the train pipe, substantially as described.

14. In an auntomatic fluid pressure brake

- system, an actuating valve mechanism com-

prising a casing having an exhaust port
therein connected with the brake eylinder, a
chambered main piston provided at its end
with a valve for controlling the exhaust from
the brake eylinder and provided with a pas-
sage in the side of its stem for escape of train
pipe air, a valve within the hollow stem of
said main piston for controlling said escape
passage, and a perforated supplemental piston
for operating said valve exposed on one side
to train pipe pressure and provided with a
tubular stem through whieh train pipe air
will pass to the escape passage in the side of
the main piston stem, substantially as de-
seribed. .

15. In an automatic fluid pressure brake
system, an actuating valve mechanism com-
prising a main piston exposed on one side to
train pipe pressure and on its other side to
pressure in opposition to said train pipe press-
ure and having a passage whereby air may be
vented from the train pipe,an emergency valve
and a supplemental piston for controlling said
passagein the main piston and carried by said
main piston, said supplemental piston being
exposed to train pipe pressure, and a check
for preventing the escape of train pipe air
through the passage of the main piston until
said piston has been shifted by a reduction

of train pipe pressure, substantially as de-
seribed. :

16. In an automatic fluid pressure brake
mechanism, the combination of a main piston
exposed on one side to train pipe pressure and
on its other side to pressure in opposition to
said train pipe pressure, an exhaust passage
whereby air is vented from the train pipe, a
valve and supplemental piston carried by said
main piston for controlling said exhaust pas-
sage, an exhaust stop valve for closing said
exhaust passage and an independent piston
for controlling said exhaust stop valve and
exposed on one side to train pipe pressure,
substantially as described.

17. In an automatic fluid pressure brake
system, the combination of a main piston ex-
posed on one side to train pipe pressure and
on its other side to pressure in opposition to
said train pipe pressure and havinga passage
therethrough whereby air may be vented from
the train pipe, a valve carried by said main
piston for controlling the exhaust of train
pipe air therethrough, a supplemental piston
for operating said valve, said supplemental
piston being exposed on one side to train pipe
pressure and being provided with a passage
therethrough for the escape of train pipe air,
an exhaust stop valve for controlling the pas-
sage of air through said supplemental piston
and a piston exposed to train pipe pressure
for-operating said exhaust stop valve, sub-
stantially as deseribed.

18. In an automatie fluid pressure brake
mechanism, the combination of a main piston,
a casing having a chamber to which train pipe
pressure is admitted and wherein said main
piston is exposed to said pressure, an exhaust
passage leading from said chamberand where-
by air may be vented from the train pipe, an
emergency valve and its operating piston car-
ried by said main piston and serving to con-
trol the escape of air through said exhaust
passage, an exhaust stop valve for cutting off
the flow of train pipe air through said pas-
sage and an independent piston for operat-
ing said exhauststop valve, said independent
piston having one side exposed to train pipe
pressure in said chamber of the casing fo
which train pipe air is admitted and having
its other side exposed to a pressure acting in
opposition tosaid train pipe pressure,substan-
tially as described.

B. FRANK. TEAL

Witnesses:
GEO. P, FISHER, Jr.,
FRED GERLACH,
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