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_ To all whom it may concern:
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Beitknown thatI, JEREMIAH F. VOORHEES,
a citizen of the United States, residing at
‘West Philadelphia, in the ecounty of Phila-
delphia and State of Pennsylvania, have in-
vented an Improvement in Air-Brakes for
Cars, of which the following is a specification.

This invention relates to that class of
brakes, especially automatic brakes, in which
compressed airis made use of forapplying the
brakes and in which there is an auxiliary res-
ervoir under each car connected to the brake
cylinder and tothe main train pipe. Airun-
der pressure enters the auxiliary reservoir
from the train pipe, through what is com-
monly called a triple valve, and is allowed
to pass from the auxiliary reservoir to the
brake cylinder by the automatic action of the
said triple valve when the pressure in the
train pipe is reduced. It will be apparent
that in applying the brakeson long trains, by.
redueing the train pipe pressure through the
engineer’s valve, if such reduction is rapid
the brakes will be applied to the forward
part of the train in advance of those toward
the rear part, because the air must pass to
the engineer’s valve to escape to the open
air. Jam aware of the fact that devices are
used to cause a quick action when the brakes
are to be suddenly applied by allowing air
from the train pipe to enter the brake eylin-
der, thereby causing the brakes to be applied
with greater force and rapidity than when a
slow application is made, but with this class
of brakes last referred to the quick aection is
not available to partially apply the brakes.

The object of the presentinvention is tose-
cure a more uniform as well as a quick action
of the brakes when a partial applieation only
is desired, or to suddenly apply the brakes
with full forece without giving any greater
pressure in the .brake cylinder than when
slowly applied to the makximum, and to also
allow the engineer to partially apply the
brakes, and then complete the application full
force on quick action, if desired. I do not
change the train pipes, auxiliary reservoir or
the brake cylinder, but apply to the triple
valve the additional devices hereinafter de-
scribed.

In the drawings, Figure1is a longitudinal
section of the devices I employshown in con-
nection with a triple valve of ordinary con-

-struetion.

Serial No. 508,556, (Mo modsl)

Fig. 2is a cross section at the line
a x. Fig. 8 is an elevation of the attachment
separately. Fig.41isa crosssectionatthe line
y y of Fig. 1. Fig. 5 is a plan partially in
section through the intermediate valve, and
TFig. 6 is a vertical section through said valve,

A’ represents the flange on the triple valve
case by which it is secured to the brake cyl-
inder head B® and having an exfra port or

,way o’ which is always open and leads from
‘the auxiliary reservoir, and thereis a second

port b’ leading from the brake eylinder port,
and these ports match similar ports or ways
in my attachment, which ports open into the
cylinder C’ of the attachment, as shown by
the full and dotted lines, Fig.1. The valve Z3
and valve moving piston Z? of the triple valve
are of ordinary construction and act in the
usual manner.

The attachment consists of a c¢ylinder C’

-having a flange B’ near the upper end, hav-

ing holes through it for the bolts I I’ to pass,
which are threaded to screw into holesin the
base or flange A’ on the lower part of the
triple valve case as shownin Fig.2. The up-
per part of the cylinder C” preferably extends
into a circular recess in the triple valve case
that forms the top or head for the cylinder
C’ and is made tight by the use of a gasket
or washer G having holes through it to match
the ports o’ and b’. Oneside of the cylinder
C’ is sufficiently thick for the ways or ports
o' and b’ to pass through it and open into the
cylinder ¢/. On the opposite side of the cyl-
inder C’ is a chamber E’ having a connection
S’ by which is attached the train pipe O by
the union nut O’. A washer is used to make
a tight joint, and a screen P’ may be placed
in the connection S’ to prevent particles of
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dirt passing from the train pipe into the ap- -

paratus. This connection is usually em-
ployed in air brakes. The lower end of the
cylinder C’ is closed preferahbly by a screw
cap D’. A screw plug F’is usually provided
at the lower part of the chambér B’ to drain
off water that may aceumulate. The inside
of the cylinder C’is of two different diam-
eters and-into it are fitted differential pistons
23 and 25 connected together by a stem 24.
There is a central hole ¢’ extending through
the piston 25 and partly through the stem 24,
and the piston 17 is fitted into the cylinder
C" above the piston 25 having astem 18 with
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a smaller end fitting into the hole ¢’ to act
as a guide. There is a stop 16 between the
piston 17 and the end of the cylinder which
stop is shown as upon the piston 17. The
shoulder 19 acts as a stop to the upward
movement of the piston 25 and the seat 21
arrests its downward movement. The lower
outer edge of the piston 25 is preferably bev-
eled at thesame angle as the seat. There is
a port ¢’ leading from the chamber E’ to the
triple valve for supplying air under pressure
to the auxiliary reservoir through the said
triple valve. There is also a port d’ leading
from the chamber E’ into the cylinder ¢’
above the piston 25 when in its normal posi-
tion. There is also a port ¢’ into which a
pipe 20, Iig. 2 may be fitted, opening to the
atmosphere. The port ¢ should be some-
what smaller than the port d’ for reasons
which will be stated hereinafter. The lower
end of the port b’ is covered by the piston 23
when in its normal position, and the port o’
is always open to the c¢ylinder C’ below the
piston 23. There is a branch port f leading
from the brake cylinder port to the eylinder
C" above the piston 17.

The operation of the parts which have been
added, and by which the application of the
brakes will be more uniform when quickly
applied, will be understood as follows: When
the engineer’s valve is turned so as to reduce
the pressure of air in the train pipe O and
chamber E’, it is also reduced in the cylinder
C’ above the piston 25, the pressure from the
auxiliary reservoir, acting through the port
a’ on the lower surface of the piston 23 will
force it and the piston 25 upward until the
latter comes in contact with the shoulder 19
The port b’ will now be un-
covered and pressure from the auxiliary res-
ervoir passes into the lower part of the cyl-
inder C’ and through the port b’ and unites
with that admitted through the port in the
glide valve Z° of the triple valve and the
brakes will be applied. It will be apparent
that when the piston 25 has reached the limit
of its upward travel, the port d’ will be in
communication with the cylinder C’ below
the piston 25 ‘and above the piston 23, and
air from the chamber B’ and from the train
pipe will pass through the port d’ and eseape
to the atmosphere through the port ¢/, and if
the latter is somewhat smaller than the port
d’, nearly the same pressure will be main-
tained in the eylinder C’ between the pis-
tons 23 and 25 asin the chamber K/, and the
effective pressure on the larger area of the
piston 25 will helphold it up until the press-
ure in the auxiliary reservoir has decreased
by expansion into the brake eylinder, and
the pressure that is stored above the piston
25 predominates and acts on the said piston
25 to force it downward, or the train pipe
pressure decreasing, will cause less effective
pressure to act on the lower surface of the
piston 25, which will allow the pistons to de-
scend before the pressures are equal below 23

and above 25 because of the larger area of
the latter. When the pistons descend and
the port d’ is open to the eylinder C’ above
the piston 25 the pressure which is confined
in the cylinder above the said piston 25 will
equalize with that in the chamber E’, and if
the pressure in the auxiliary reservoir pre-
dominates to a certain degree the before de-
seribed action will be repeated by the auxil-
iary reservoir pressure acting below 23 to lift
23 and 25. Should the pressure in the train
pipe be less than in the brake cylinder, which
is identical with that in the auxiliary reser-
voir when the brakes are applied full force
by these pressures equalizing, the brake cyl-
inder pressure acting on the upper surface
of the piston 17 will be sufficient to force
it and the pistons 23 and 25 also downward
to the normal position shown in the draw-
ings, thus preventing any further escape of
air from the train pipe through the ports d’
and e’, and when the train pipe pressure is
inereased sufficiently to cause the piston 17
to rise, it will be sufficient to hold the pistons
23 and 25 in their normal positions. It will
now be understood that by allowing the train
pipe pressure to escape, by the ports d’ and
¢/ when the pistons 23 and 25 are raised, to
the atmosphere, the reduection of such press-
ure will quickly be effected at each ecar in
succession in a manner corresponding to the
action of the engineer’s valve, thereby caus-
ing the application of the brakes to bequick
and nearly uniform by the forward car help-

'ing to apply the brakes to the following
‘one and so on until all are applied and the

pressure is instantly reduced throughout the
train pipe, instead of the engineer’s valve
being the only outlet. It will also be appar-
ent that by the pistons descendingand allow-
ing the pressure confined above the piston 25

‘to become equal to that in the chamber E/,

the quick action of the brakes on the forward

-part of the train will be somewhat checked

by the piston 23 closing the port &’ until the
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automatic brakes on the rear part of the

‘train have commenced to act, thereby lessen-

ing the shock to the train by the forward
brakes being applied full force before those
on the rear partof the train have commenced
to act.

The brakes will. be applied reasonably
quick, because the extra ports a’ b’ between
the auxiliary reservoir and brake cylinder
are opened. The brakes may by this means
be quickly applied with full force without
train pipe pressure passing directly to the
brake cylinder, but the application will be
gradual so that the strain on the brake rig-
ging will be uniform and theliability to slide
the car wheels will be less than when the
brakes are applied with the present forms of
quick acting brakes.

In making a quick application of the
brakes the engineer can limit the action by
placing the handle of his valve on “lap”
position when the pressure as indicated by
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the gage has decreased to a certain extent,
but if the valve is allowed to remain on the
application position until the gage shows a
reduction greater than a point where the
pressure in the auxiliary reservoir and the
brake eylinder will equalize, which occurs
when the brakes are applied full force, or
when the train pipe pressure is reduced that
amount, by the train parting, or pipe or hose
bursting, the.brakes are quickly applied full
force in the manner before described.

I have found that with the differential pis-
tons 23 and 25 so proportioned that with sev-
enty pounds maximum pressure to the square
inch a quick reduction of eight or nine pounds
above the larger piston 25 will allow the pis-
tons to be moved upward and the most favor-
able results will be obtained. With a greater
pressure for a maximum, a greater decrease
would benecessary,and with asmalleramount
of pressure for a maximum a less amount.
The action being governed entirely by the air
pressures without the use of springs, a more
uniform action is insured than where they
are used. _

It is to be borne in mind that the rapidity
in the action of the antomatie brake depends
largely upon the size of the ports, especially
the port in the valve of the automatic triple
valve, and by the present improvement I am
able to employ larger ports than can be made
use of in the ordinary Westinghouse system,
and I am able to dispense with the extra port
that is sometimes provided in the valve that
is brought into action by the emergency ap-
plication, because in my improvements the
pressure in the train pipe never passes di-
rectly tothe brake cylinder,and my automatic
valve which is controlled by the relative air
pressures in the train pipe and the auxiliary
reservoir by opening a diseharge directly to
the atmosphere, effects the reduction of press-
ure in the train pipe all along the train to
nearly uniform pressure, because a small por-
tion of the air from the train pipe is allowed
to escape at each car. For this reason the
difficulty heretofore experienced is avoided,
because in the application of the emergency
brake the speed of the front of the train is

checked so suddenly by the brake that the

rear cars by their inertia strike the cars that
are in front forcibly, producing disagreeable
and sometimes injurious concussion, but by
the present improvements the brakes can be
applied with almost any desired rapidity, be-
cause the reduction of pressure in the train
pipe is effected so instantly and uniformly
throughout the entire langth of the t{rain that
the brakes are applied to the rear cars almost
as soon as they are to the front cars, and the

" rapidity of application is in proportion to the

decrease of pressure in the train pipe and
partially aceording to the size of the ports
through which the air passes.

In the drawings I have represented a slight
modification in the attachment represented
in my Patent No. 524,050, dated August 7,

1894, Inthepresentimprovement the piston
P on the stem R is made use of within the
cylinder C, and the air from the brake ceylin-
der supplied by the pipe 3 passes through the
tube « into the said ceylinder C, and I make
use of two check valves I and I’, one at each
side of the cylinder C, so that the check
valves are accessible from the outside by re-
moving the screw caps shown at 6, and the
pipe to the brake eylinder can be connected
at either side. It will be observed that the
airrushing in fromthe brake cylinderthrough
the port or pipe ¢ may pass across the eylin-
der C and through both check valves I I’ so
as to equalize the pressure in the chamber W
to that in the eylinder C in order that the
pressure upon both sides of the piston P may
be equalized as rapidly as possible through
the port ¢, and the pressure will also be equal-
ized in the cylinder D between the valves V’
and V?through the ports d and f; but I pro-
vide an opening or port at e to the atmos-
phere behind the piston valve V’ and a groove
5 in the cylinder D adjacent to the valve V2
Hence the piston P acts to control the move-
ment of the valve Z® and its piston Z2, and
when the brake cylinder pressure is lessened
in taking off the brakes, the confined air in
the chamber W when it predominates acts
against the piston P to draw the piston Z?and
the valve Z® to lap position and the pressure
being lessened at the right side of the piston
P and of the valve V?®in proportion to the
lessening of the pressure in the brake cylin-
der will when it has been nearly exhausted
to atmospheric pressure allow the valves V’
V*to move by the superior pressure between
the valves V’ and V? acting on the larger area
of the valve V? and thereby the port 5 is un-
covered and pressure escapes from the left of
the piston P and from the air chamber W
through the ports ¢ d, the channel 5 and the

‘port f to the brake cylinder, and the channel

or port 5 will remain open so that the press-
ure in the chamber W will be reduced to at-
mospherie pressure or nearly so as the press-
ure escapes from the brake cylinder as the
brake is entirely taken off,and upon the next
application of the brake the pressure passing
from the brake cylinder through the pipe 3
and acting upon the piston P, also acts upon
the valve V?to move the same to its seat and
close the port or groove 5, so that the air
pressure passing into the chamber W will be
confined and act at the left of the piston P
in regulating the movement of the automatic
valve Z3, as before described.

In my aforesaid application a valve is rep-
resented between the train pipe and the aux-
iliary reservoir; that is to say, the train pipe
pressure acts on the piston valve resisted by
a spring, and when the train pipe pressureis
sufficient to move the valve, the air passes to
the auxiliary reservoir through the passage-
way from said valve case which opens between
the piston and the triple valve when in posi-
tion to apply brakes so that whenevér the
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pressure in the train pipe is sufficiently in ex-
cess when the brake is reapplied, the valve is
moved against the action of the spring and
air passes to the auxiliary reservoir to re-
plenish the same. :

In the present invention the cylinder 12
containing the piston 13, resisted by the
spring 14, is made a part of the cylinder A,
and the port 10 that admits air from the train
pipe is in said cylinder A, and the port 11
that leads from below the piston 13 passes
through the cylinder A and into theeylinder
Z’ opening at the opposite side of the piston
72 s0 as to allow air to pass through the port
15 and by the port 11into the cylinder of the
triple valve and thence to the auxiliary reser-
voir as described. By this construction it is
only necessary toextend the port 11 as before
mentioned when applying this improvement
to a triple valve apparatus already con-
structed.

I ¢claim as my invention—

1. The combination .in an air brake appara-
tus upon a car with a triple valve that ad-
mits air from the auxiliary reservoir to the
brake cylinder, of aseparate automatic valve
controlled by the relative pressures of air ex-
isting in the train pipe and in the auxiliary
reservoir and acting to open and close an ad-
ditional port between the auxiliary reservoir
and the brake cylinder and independent of

. the triple valve and without admitting air
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from thetrain pipe tothe brake cylinder, sub-
stantially as set forth.

2. The combination in an air brake appara-
tus upon a car and having an auxiliary res-
ervoir, brake eylinder and a triple valve of
a piston connected to the triple valve, and a
cylinder forsuch piston and eonnections toad-
mit air under pressure from the brake cyl-
inder to act at both sides of the piston and
regulate the movement of the triple valve, a
separate valve automatically eontrolled by
the relative pressures in the auxiliary reser-
voir, brake cylinder and train pipe for allow-
ing the escape of train pipe air to the exter-
nal atmosphere, substantially as set forth.

3. The combination in an air brake appara-
tus upon a car and having an auxiliary res-
ervoir, brake eylinder and triple valve, of a
separate valve automatically controlled by
the relative air pressures in the train pipe
and in the auxiliary reservoir and acting to
‘allow air to escape to the external atmos-
phere from the train pipe, and also to open
and close an additional port between the aux-
iliary reservoir and the brake cylinder, sub-
stantially as set forth. ‘

4, The combination in an air brake appara-
tus upon a car and having an auxiliary res-
ervoir, brake cylinder and triple valve, of a
geparate valve automatically controlled by
the relative air pressures in the train pipe
and in the auxiliary reservoir and acting to
allow air to escape to the external atmos-
phere from the train pipe, and also to open
and close an additional port between the aux-

iliary reservoir and the brake cylinder, and
an automatic valve that allows air to pass
from the train pipe to the reservoir whenthe
pressure in the train pipe exceeds the press-
ure in the reservoir sufficiently to oper the
said valve when applying the brakes,substan-
tially as set forth.

5. The combination with the train pipe and
auxiliary reservoir in an automatic air brake,
of an airdischarge and auxiliary brake valve,
consisting of a eylinder having different in-
side diameters, into which are fitted differen-
tial pistons connected by a stem, the ofiset in
the cylinder forming a seat for the larger pis-
ton, a port for admitting air from the auxil-
iary reservoir to act ononeside of the smaller
piston, a port for admitting air from the train
pipe to act on the larger piston, a port lead-
ing from the cylinder between the connected
pistons to the open air, an independent reg-

| ulating piston withinthe cylinder and a stem

acting as a stop for the differential pistons,a
knob or stop being provided at the opposite
side of the regulating piston, a port for ad-
mitting air from the brake eylinder to acton
top of the regulating piston, the air from the
train pipe acting on the underside of the reg-
ulating piston and simultaneously on top of
the larger differential piston, and a port for
admitting air under pressure from the auxil-
iary reservoir to the brake eylinder covered
by the smaller differential piston wheninits
normal position, substantially as set forth.

6. In a car brake apparatus, the combina-
tion with an automatic air brake, of the eyl-
inder C’ attached to the triple valveand hav-
ing different inside diameters, the offset in
the cylinder forming a seat, the differential
pistons 23 and 25 connected by a stem 24, a
piston 17 having a stem 18 attached to it with
a smaller end fitting into a hole in the piston
25 and the stem 24 within the eylinder C’,
there being ports or ways ¢’ and b’ leading
from the eylinder C’ to the auxiliary reser-
voir and the brake eylinder through similar
ports in the flange A’ of the triple valve, a
branch port £’ leading from the brake cylin-
der to the eylinder C’, a chamber E’ having
a connection forthe train pipe,a portc’ lead-
ing from the chamber E’ to the triple valve,
a port d’ from the chamber E’ into the eylin-
der C’, a port ¢’ from the eylinder C’ to the
atmosphere, the lower end of the cylinder C’
being closed by a cap D’ an air-tight joint
being secured by the use of a gasket G be-
tween the flanges A’ of the triple valve and
B’ on the eylinder C’ which are held together
by the bolts I’ I/ for uniformly and quickly
applying the brakes, substantially as set
forth.

Signed by me this 23d day of February,
1894.

JEREMIAH F. VOORHEES.

Witnesses:
FraNois C. W. RORER,
Wu. F. Boyp.
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