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UNITED STATES
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*ILMAM.'GOﬁISON,: oF MECHANIGVILLE, NEW YORE.

- PUMP-GONTROL VALVE FOR LOCOMOTIVE TRAIN LINES.

KApplication fed October 3, 1924. Serial No. 741,485,

Zo ot whoms it wdiy coneern: ,

Be it known that ¥, Witriax Coursox, a
subject of the King of Great Britain, who
has seeured his first citizen papers, and a
resident of Mechanicville, in the céurty of
Saratoga and State of New York; have in-
vented certdin new and useful Improve-
ments in Pump-Control Vilves for Locomo-
tive Train Lines, of whick the following is
a s%i‘éqiﬁcﬁ'ﬁi‘oﬂ‘, o o .

iy invention reélates to inmiprovements in
Tocomotives, particularly to- the air brake
system, and it consists of the constructions,
combinations arid arrangérnents herein de-
seribed dand clafmied. , o

A object of the invention is to provide a
double:piston valve which functions in such
a manner as to give the engineer of a lead-
ing Tocomotive control of the pumps of the
second Tocomotive in the case of a so-called
“double liedder”, obviating’ the présent ne-
cessity of the leading” locormotive pumping
all of the air for the whole traif ling.

Other' objects and advantages appear ii
the following specification, reference being
had to the aécompanying drawings, in
whichy L

Figure I is' ¢ diagrammatie side elevation
of a so-called “double header” Ilustrating

¢ the valve mechanisng involved, the locomo-

tivew being' shown fragmentarily,
Figuré' 2 is & disgrammatic section of
the vakie mechanisny i the running position,
Figure 8 i¢ & dimilar view of the: valve
niechanism in' the: stopping’ pesition, i e,
when' the engineer’s vilve Hag béen turried to
mike @ service: spplication of the: brakes.
. Wherr a lottg teain' of carymust be drawn,
it is necessary to- use two- locemotives, com-
monly called a double-hieddéy. According to
existing prifetice'it'is the air pump:or pumps
of the leading loeomotive upon which the
Burdes is placed of supplyimg the whole
train line with- air. This is Because: the en-
gineer 6f the sécond Iscomotive customarily
clits oY the triin Hing, so fdr as the main
réservoir on His' locomotive is: concerned, by
ude of the usual cut-oiit valve under the
Beake valve; merely kéeping pressure in his
nigin: reservoir’ for use ini case: f an enier-
_ It};s usually the case that a train line is
fesiksy, thereby incrensing the démund upon
the detive purtipsito suck an extent that they
mz?n iy Hot, ¥ they thit faib to' ke up
the: felpired: prosetie the bralies will stick;

train ay stated before:

obviously making it hard to pull the train
and sometimés resulting it causing the
wheels to slide. The flat’ wheels have to be
chatiged when arriving at the terminal. It

-Is the purpose of the invention to provide

means- by which the pumps of the second
Iocomotivé are made to share in the work
of pumping air for charging and recharging
the train line and helping to maintain the
pressure.

Figure 1 shows locomotives 1 and 2 in-

tended to be considered as céoupled to con- -

65

stitute a double-header for drawing a long -

_ The . locomotives
carry main reservoirs 3 and 4 which are sup-
plied with air through pipe 5 and 6 by
pumps not shown. The miain reservoir pipes
7 and 8 connect the main reservoirs with
the enginieer’s brake valves 9 and 10. These
valves usually have six positions for the
valve levers 11 and 12 of which “full re-
lease”, “running position”, and “service ap-
plication” are the ones referred to herein.

- Branch pipes 13 and 14 connect from the
main . reservoir pipes to the brake valves
under the rotary valve members of the lat-
ter, and have feed valves 15 and 16 by
means' of which the customary reservoir air
pressure of 110 lbs: is reduced to 80 Ibs.
train: litie pressuvre, The brake valves are in
connection’ with and control the air in the
train pipe commonly designated 17, the con-
tinuity of which is readily followed in“the
drawings: The branch pipes 18 and 14 and
the train pipe are fitted with cut-out valves
20, 21, 22 and 23. - ,

So far‘as this deseription has progressed,
it is that of an existing structural arrange-
ment, and agreeable with a statement pre-
vicusly made the engineer of the second

loconiotive 2 shuts the reservoir 4 from the

train line 17 by closing the cut-outs 22 and
23. The engineer of the leading locomotive
opens all of his cut-outs. The closed posi-
tior’ of the cut-out valves occur when the
valve handles are parallel with the pipes in
which theé valves are situated. ,

The invention comprises a relatively sim-
ple mechanism which is identical on every
locomotive, and as this is also true of the
locomotives 1 and 2 herein' shown, the plan
i§ to- deseribe the' mechanism on the second
locomotive 2 in that this is the one con-
cérned, and use: reference characters for
sinjilar parts of the mechanism on locomo-
tive: 1, but- distingnish: the latter by merely
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adding the exponent letter “a” without spe-
cific description. The valve mechanism of
the leading locomotive responds similarly
as does that of the second, the purpose and
advantage of this being that a normal air
supply may be insured ahead of the leader
in case one or more cars be coupled ahead.

TExtending from the branch pipe 13 to
the valve cylinder 24 near one end is the
feed pipe 25 which is joined by a by-pass
96 from the train line 17. A check valve 27
is situated in the by-pass ahead of its con-
nection to the feed pipe. A connection 28
joins the by-pass with the valve cylinder
near the other end. This connection has
a check valve 20 having a spring 30, tend-
ing to unseat it. The purpose of the spring
is to hold the valve 29 off its seat when the
brakes are set to insure an equalization of
air pressure in both sides of the train line
so that the air gauge reading will be correct.

The places where the feed pipe 25 and
connection 28 join the valve cylinder 24 are
hereinafter termed ports 81 and 32. A mid
pipe 83 extends from the train line 17 to a
port 34 in the cylinder 24 at a point sub-
stantially midway of the ports 81 and 32. A
high pressure pipe 35 connects the train
line with the right end of the valve cylin-
der, and an equalizing pipe 36 connects the
train line with the left end of the cylinder.
This pipe contains a check valve 37 which
figures in an equalizing function of the
pipe 86.

Tn reference to the valve cylinder 24, the
ends are fanged to provide for the attach-
ment of the heads 88 and 39 into which the
pipes 35 and 36 open. These heads are
hereinafter veferred to as right and left
chambers. They also have webs 40 and 41
in which the stems 42 and 43 of the valve
pistons 44 and 45 are guided. " These pistons
are fixedly connected by a rod 46 so that
they move together,

Springs 47 and 48 upon the stems 42 and
43 between the respective pistons and webs
prevent the pistons from striking the adja-
cent heads 38 and 389 when moved to the
extremities in those directions. The piston
44 is a fraction larger in diameter than the
piston 45 so that the piston valves. will
“gtick” or stay in place when moved. The
cylinder has a groove 50 through which
communication occurs between the pipe 86
and the interior of the cylinder 24. Tt is
through this groove that the pressures in
the pipe 36 and cylinder 24 equalize when
the pistons arve restored to the normal run-
ning position upon re-establishment of the
train line pressure. .

The operation is now described, and the
functions of the foregoing mechanisms will
become apparent. The train line cut-offs
20, 21 and 22, 23 are respectively opened

~and closed. The closed cut-out 22 in effect

1,543,552

divides the train line. The engineer of the
leading locomotive is first assumed as de-
siring to charge or recharge the train line
17. This is done by moving the lever 11
of the brake valve 9 to “full release” posi-
tion. The 110 Ib. pressure of the reservoir
3 is thus let into the train line 17 of the

Jeading locomotive 1, passing onto the sec-

ond locomotive 2, down the high pressure
pipe 35, into the right chamber 38 pushing
the pistons 44 and 45 back to cover the port
32 and open the port 31. . P
Air at the same time enters the by pass
96, seating valve 29 and unseating valve 27
so that the air from the leading locomo-
tive enters the feed pipe 25. -Inasmuch as
the port 31.is opened, air from the second
reservoir 4 also enters the pipe 25 and the
mixture passes into the central chamber of
the cylinder 24, thence passes through-the
port 34 into the mid-pipe 83 and discharges
into the continuation of the train line which
extends the full length of the train. Air is
thus contributed by the: reservoir 4 of the
second locomotive as well as by the reser-
voir 3, and together they charge the line and
maintain. the pressure. o ,
It is next assumed that the train is on the
way. The reservoirs 3 and .4 contain air
at the normal 110 1bs. pressure, and the train
line pressure is at 80 Ibs. A stop is desired.
The engineer of the leading locomotive
makes a service application of :his: brake
valve 9 causing a train: line pressure reduc-
tion of approximately 10 lbs. . DR
There is a response to this pressure drop
in the train line 17, pipe 35, chamber 88, by
pass 26, and mid pipe 33. - The check valve
87 seats itself upon-the drop of pressure in
the train line-to the right of it, thereby trap-
ping air in the left chamber 89 at a pres-
sure of 10 Ibs. higher than in chamber 38.
This preponderance of pressure pushes the
valve pistons to the vight (TFig. 3) closing
the port 31 and cutting off the air from feed
pipe 25 into the cylinder 24, and also in-
sures that the valve pistons will not move
again until normal pressure is restored and
the brakes are released. © . . -
But the port 32 is opened permitting air
at 80 Ibs. pressure to- flow fromthe train
line at the left of cut-off 22, through the
cylinder 24, port 32, connection 28 and by-
pass 26 into the train line 17, at the right
of cut-off 22 and on to the brake valve 9 of
the leading locomotive until the pressure in
the entire line has equalized at 70 lbs. The
check valve .29 becomes unseated by the
spring 80 beneathit,-thereby- producing..a
correct gauge reading in the leading- loco-
motive. T T AL TTNCE I
As soon as the first drop in pressure oc:
curred in the by-pass 26, the check valve 27
closed, thereby preventing air from the res-
ervoir 4 entering the train line.. The auto-
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matic closing of the check valve 27 cuts off
the pressure of the second locomotive reser-
voir from the train line. In further refer-
ence to the check valve 29; there are usu-
ally enough leaks in the train line to cause a
further reduction of air pressure so that the
valve would be likely to seat upon a reduc-
tion of pressure under it.. The spring 30
lifts the valve upon this happening, and
thus permits an equalization of air pressure.

When the need for brake application is
over the engineer restores the brake valve
lever 11 to the “full release” position. The
former 80 lbs. air pressure is thus reestab-
lished and the valve pistons 44 and 45 re-
stored to the original positions in Fig. 2.
The purpose of the groove 50 now is to per-
mit the pressure in the left chamber 39 to
equalize with the train line pressure. The
reason for the necessity of this equalization
is this: if, upon releasing the brakes and re-
charging the train line, the brake valve of
the leading locomotive is placed in “run-
ning” position before the train line pressure
has been pumped up to 80 Ibs. there would
be less pressure in chamber 38 than in cham-
ber 39 whereupon the valve pistons would
be pushed ahead again (Fig. 3), closing the
port 31, cutting off the supply of the train
line by the reservoir 4 and causing the
brakes to stick.

As described before, the piston 44 is made
to fit its bore a little tighter than does the
piston 45, or just encugh to make the pistons
remain stationary when the control valve is
in the running position after air is pumped
up to full pressure. When a brake appli-

cation is made there will always be an 80 Ib..

pressure in the left chamber 39, and that
will be enough to overcome the slight dif-
ference in size of the pistons.

It is not essential that the two locomotives
be coupled as herein disclosed in order for
the control valve to function. The practice
of coupling fifteen (more or less) of cars be-
tween locomotives of a double-header train
is sometimes carried out. It also happens
sometimes that three or four locomotives
are coupled together in a train. In either
event the control valves will function to
cause each locomotive to do its share of the
pumping. :

While the construction and arrangement
of the improved control valve is that of a

enerally preferred form, obviously modi-
{%ca,tions and changes may be made without
departing from the spirit of the invention
or the scope of the claims.

I claim — 7 .
1. "A plurality of locomotives each having
a compressed air reservoir, a brake valve,
and a common train line; the combination
of a cylinder on each locomotive, a high
pressure pipe connecting the cylinder to the
train line, a feed pipe connecting the respec-

tive reservoir to the cylinder, a mid-pipe

connecting the cylinder to the train pipe, and
means “opérable in each cylinder by air
initially supplied to the feed pipes by the

leading locomotive reservoir to place the.

feed and mid-pipes in communication thus
causing the respective reservoirs to con-
tribute to the train line air supply.

2. In combination with a compressed air
reservoir and a train line; a cylinder con-
nected between the reservoir and train line,
means constituting a valve shiftable in the
cylinder by an influx of compressed air into
the train line and cylinder to place said
reservoir into communication with the train
line to supplement the air present therein,
and means in which air is trapped at train
line pressure upon shifting of said valve
means for reversely shifting said valve
means and cutting off said reservoir upon a
pressure reduction in the train line.

3. In combination with a compressed air
reservoir and a train line having a closed
cut-out; a cylinder connecting the reservoir
to the train line at both sides of the cut-out,
means constituting a valve shiftable in the
cylinder by an influx of compressed air into
the train line and cylinder from one side
of the cut-out to establish communication of
the reservoir through the cylinder to the
train line at the other side of the cut-out
and thereby contribute to the train line pres-
sure, and trap means situated between the
train line at said other side of the cut-out
and the cylinder at the other side of said
valve means to trap air at train line pressure
for reversely shifting the valve means to
close off the reservoir upon a pressure re-
duction in the train line.

4. A train line having a cut-out intended
to be closed, a compressed air reservoir, a
cylinder receiving compressed air into one
end from the train line at one side of the
cut-out, a double-piston valve in the cylinder
moved in one direction by said compressed
air, and ports leading into the cylinder then
so controlled by said valve to admit com-
pressed air from both the reservoir to com-
mingle with train line air and pass to the
train line at the other side of said cut-out.
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