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UNITED STATES

PATENT OFFICE.

THOMAS R. BROWN, OF SPARKILL, NEW YORK, ASSIGNOR TO THE WESTINGHOUSE AIR
BRAKE COMPANY, OF WILMERDING, PENNSYLVANIA, A CORPORATION OF PENN-

SYLVANIA.

1,412,384,

Application filed April 4, 1917,

Po wll whom ¢ may concern: :

Be it known that I, Troymas R. Brown,
of Bparkill, in the county of Rockland and
State .of New York, have invented a cer-
tain new and useful Improvement in Com-
bined Car and Electric Couplings, of which
improvement the following is a specifica-
tion.

This invention relates to automatic cou-

pling devices for electric circuits between
the cars of a train, and applies more par-
ticularly to the type of coupling such as
shown and described in my prior pending
application Serial No. 135,916, filed Decem-
ber 8, 1916. ’

In electric coupling devices for cars where
the connterpart couplers each have a plu-
vality of contacts located on opposite sides
of a vertical centre line, it is necessary that
the car circuit wires at one side of the coun-
terpart couplers be connected to those at
the opposite side of the adjoining coupler
in order to preserve the continuity of the
corresponding circuits through the train,
and in-my prior application above referred
to, there is provided for this purpose a
switch located between -the coupler termi-
nals and the respective circuit wires at each
end of each car. In the normal release con-
clition these switches occupy an intermediate
neutral or inoperative position, but when
the cars ave coupled together, one-of the
switches is reciprocated 1n ¢ne direction- to
a position for directly connecting said cir-
cuits in parallel, ‘while the corresponding
switch on the adjeining car is reciprocated
in the opposite direction from its neutral
position to a position in which the circuits
on opposite sides of the centre line are cross-
connected swhereby the respective circuits

are properly connected through the train.

Latches arve provided for holding said
gwitchies in their operative positions,. and
springs for returning the same to the rneu-
tral position when the latches arve released.

One of the objects of my present inven-
tion 1s to provide an improved form of
switch for this purposge, having both lengi-
tudinal and transverse mevements, wherein
ene of said switches may be reciprocated
fengitudinally from its neutral position to
of ity operative positions, while the
joining switch may be shifted laterally or
sansversely, vreferably by a partial ro-
tary movement, from its neutval position to
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tile other operative position for setting up
the proper combination of circuits, and
thereby eliminate the use of latches and
springs for operating the switches.

Another object is to provide an improved
form of contact carrier and contact termi-
nals for the vespective train line circuits,
which may be located within the head of the
coupler and operated by a piston.

These and' other objects will now more
fully appear from the following description
of a preferred construction, embodying my
invention, and the featuves of novelty will
be set forth in the claims.

In the accompanying drawings: Figure
1is a diagrammatic sectional view illus-
trating a coupler head and switch device
embodying my improvement; Fig. 2, a dia-
grammatic section of the electric portion of
the coupler with the switch and operating
valve; IMig. 3, an enlarged face view of a
portion of the electric coupler; Fig. 4, .a
transverse section of one of the electric
switches; and, Fig. 5, a diagrammatic view
of the electric switches and cireuits through
the couplers.

Asg shown in the drawings, the terminal
contacts are mounted in the central por-
tion of a coupler of the rigid lock type, in
which each counterpart coupler is provided
with a projecting head portion, 5, having
laterally inclined surfaces, said parts being
adapted to engage each other by a lateral
movement, and each coupler having a piv-
cted lock or cam lever, 6, for clamping
against the head of the counterpart cou-
pier and rigidly locking the two couplers
cogether n coupled vosition. The cam le-
ers may be operated by springs, 4, and
vistons, 7, or otherwise, as desired.

The contuct terminals of the electric cou-
pler are made in the form of tubular or
open ended eylindrical bushings, 9, mounted
In corresponding openings formed through
the block of insulation, 8, in the coupler
head and connected to the respective car
civeuit wires, 8. The outer ends of the
bushings ferminate near the face of the cou-
¢ and in line with the respective corre-
ponding bushings of a counterpart coupler
when the fwo coupled together. For
the purpese of bridging over the space and
establishing electrical connection between
the respective countact ferminals - of the

counderpart couplers, I provide an im-
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‘proved form of contact carrier comprising

a body. portion, 10, having a number of
plunger rods, 11, corresponding to the num-
ber of contact bushings, and normally ex-
tending into the rear end portions of said
bushings, either one of said contact carriers
with its plunger contacts being adapted to
be projected through said bushings and into
the outer ends of the corresponding bush-
ings of the other coupler and thereby elec-
trically connect the same. For actuating
said plunger contacts, the body, 10, may be
connected to a piston, 12, mounted in cyl-
inder, 13, on the coupler head, said piston
being operated by fluid under pressure ad-
mitted at one end of the cylinder for pro-
jecting said carrier with its plunger con-
tacts, and: by fluid admitted upon the
opposite side to retract said carrier. The
direction of movement of the plunger con-
tacts is preferably in line with the lateral
inclined approach movement of the coupler
heads. '

Tror protecting the electric contacts from
the weather, a gasket, 14, in the form of a
sheet, preferably of rubber, is located over
the ends of contact openings, the sheet be-
ing provided with slits, 15, at points in line
with the respective openings, and through
which the plungers, 11, pass when projected
across into the counterpart coupler. This
form of gasket offers practically no resist-
ance to the passage of the plungers, and at
the same time affords a means for prompt
closing -against weather when the. cars are
uncoupled. When the couplers are locked

together, the surfaces of gaskets, 14, will

roeet and exclude the weather from the con-
tacts.

According to another feature of my in-
vention, I provide an improved switch de-
vice for connecting the contact terminals
with the respective car line circuits either di-
rectly in parallel, or with a cross-connection,
and have shown one form of such switch
comprising a casing. 21, containing a piston,
90, on which arve mounted, in suitable insu-
lation, ‘two sets of contact bars, A, A, etr.,
and A, A?, ete., the first set being directly
connected in parallel. and the other set be-
ing cross-connected, as clearly indicated in

Tig. 5. In the cylindrical casing are mount-
A2

ed the set of contacts, A% connected by the’

respective leads. 3, with the corresponding
contact terminals, 9, of the coupler, and an-
other set of contacts, A3 connected to the
respective leads. 2, of the cav line circuits.
These contacts may be provided with
' At as indicated in Thg. 4. and
are properly located so that in one of the
operative positions of the switch piston, 20,
the contacts, A, register with contacts, A®
and A%, and connect the circuits in parallel;
but when shifted to the other operative po-
sition. the contacts, A, register with con-

tacts, A% and AS, and the circuits are cross-
connected, as will be readily understood.
In the present case, the movable switch mem-
ber or piston, 20, is" reciprocated longitu-
dinally from its neutral position to one of
its operative positions by fluid pressure ad-
mitted to said piston, and it is partially ro-
tated to and from its other operative posi-
tion by means of a gear, 25, and rack, 24,
actuated by a piston, 22, in a cylindrical
chamber, 23, of the casing. The movements
of the pistons are controlled by a hand oper-
ated valve, 81, in casing, 30, having pipe
connections, 37 and 38, to the opposite ends
of the chamber of the piston, 20, a supply
pipe, 36, and exhaust port,-35, the valve be-
ing provided with ports, 32 and 33, for co-

.operating with the ports in the casing com-

municating with said pipes and the exhaust.
Pipe, 39, leads from a port in the piston
chamber to passage, 42, of the coupler head
and communicates with the corresponding
passage and pipe of the other coupler when
the coupler heads are brought together.
Pipe, 40, connects a port in piston chamber,
93, with one end of cylinder, 13, while pipe,
41, conmects another port in chamber, 23,
with the other end of cylinder, 12. Pipe,
382, which is a branch of pipe, 38, communi-
cates by a passage and hollow tappet con-
nection, 45, in the coupler head with the cor-
responding passage and pipe of the counter-
part coupler on the adjoining car. The
piston, 20, controls-communication from the
pipe, 39, to the chamber on the upper side
of the piston 22, and also the port, 43, lead-
ing to the bottom of piston chamber, 23.
The port or passage. 44, connects the cyl-
inder, 18, with the cylinder of the coupler,
unlocking piston, 7, for the purpose of re-
leasing the coupler locks after the plunger
contacts have been withdrawn.

When the couplers are released and the
cars separated, the plunger contacts are in
the retracted position, and the electric switch
piston, 20, is 1n its normal release or neutral
position, as indicated in Figs. 1 and 2. As
the cars are brought together, the coupler
heads engage each other with a lateral in-
clined movement, and the coupler locks, 6,
spring into place, thus locking the coupler
heads rigidly together with the faces of
the gaskets, 14, clamped against each other
and the terminal contact bushings, 9, of the
one coupler in line with the respective con-
tact bushings of the other coupler. Then in
order to project the carrier with its plunger
contacts of one coupler head, and to shift
the electric switches of both couplers to
establish the proper circuit connections for
the respective car line circuits, the hand op-
erated valve, 31, upon either one of the cars
is turned to coupling position, in which port,
89, connects the pipe, 36, to the pipe, 37,
and air flows from supply, 36, to the pipe,
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37, and to the chamber at one end of piston,
20, to shift the same to the opposite end
of its chamber. During this movement, the
movable contacts, A, are brought into reg-
ister with the sets of fixed contacts, A® and
A?, and the circuit wires, 2 and 3, of this
coupler ave thereby connected directly in
parallel, as indicated at the left in Fig. 5.
This same movement of the piston, 20, un-
covers the port leading to pipe, 39, and air
flows by said pipe and passage, 42, to the
corresponding pipe on the coupler of the ad-
joining car.  The piston, 20; on this car
being at the time in its neutral position,
indicated in Fig. 1, air flows from pipe, 39,
into - the chamber, above the piston, 922,
forcing the same downward, and through the
rack and gear connection, 24, partially ro-
tating said piston, 20, to its other operative
position in which the contacts, A, register
with the sets of contacts, A2 and A% and
the circuits, 2 and 38, on this car are there-
by cross connected, as indicated at the right
in Fig. 5. In this manner the proper circuit

‘connections are effected at these switches

for car line circuits through the train. At
the time that the piston, 22, on the second
coupler is forced downward, the port con-
nected to pipe, 40, is uncovered, and air flows
to the inner end of the cylinder, 13, where
1t acts on piston, 12, to project the carrier,
10, with its plunger contacts, 11, through the
gaskets and into the corresponding bushings,
9, of the other coupler head, thereby estab-
lishing electrical connection between the
bushing contact terminals of the respective
circuits, as indicated in Fig. 5. The hand
operated valve may then be returned to nor-
mal position, in which the cavity, 33, con-
nects the pipes, 37 and 88, to the exhaust
port, 35, but the parts remain in the coupled
position to which they have been moved.
When it is desired to uncouple and sepa-
rate the cars and couplers, the valve, 31,
upon either one of said cars is turned to
its uncoupling position, in which the port,
32, connects pipes, 36 and 38. Air then flows
from the supply through pipe; 38, to the
chamber at the opposite end of piston, 20.
If this be the piston which has been shifted
longitudinally, the air pressure will return
said piston to its neutral position, and since
it uncovers the port, 43, air will then flow
into chamber, 23, beneath the piston, 23,
but as this piston is already in its upper
position, no movement thereof will result.
The port connected to pipe, 41, however, is
open, and air flows through this pipe to
the outer end of cylinder, 13, where it acts
to move the piston, 12, to withdraw the
sliding plunger contacts, 11, or to hold
them in the retracted position. if they are
If the piston, 20, to
which the air is first supplied for releasing,
is the one which has been partially rotated

8

to its operative position by the piston, 22,
then the air passes immediately throngh
port, 43, and acts on the under side of pis-
ton, 22, to force the same upward and ro-
tate said switch back to its neutral posi-
tion, whereupon air flows through the port
and pipe, 41, to the cylinder, 13, to with-
draw the piston, 12, and plunger contacts,
11, as before described. At the same time,
in either case, when releasing, air may flow
through branch pipe, 38, and passage in the
coupler head to the switch piston on the
other car, and return the same from either
one of its operative positions to its neutral
position, as before described, and may then
pass through pipe, 41, to cylinder, 13, to
actuate the piston, 12.  As this piston, 12,
moves to its retracted position, port, 44,
1s-uncovered and air flows through the same
to the cylinder of the unlocking piston, 7,
of the coupler, moving the same outward to
release the coupler, 6. The uncoupling ac-
tion is then complete, and the cars may be
separated, and the valve, 31, returned to its
normal position.

It will thus be seen that when either hand
valve is operated for coupling, one only of
the plunger contact carriers will be Ppro-
jected, while one switch piston will be re-
ciprocated to its operative position, and the
other switch piston will be partially rotated
to the opposite operative position, whereby
the car line circuits will be properly con-
nected. Also that in operating either hand
valve for uncoupling, the plunger contact
carvier will be withdrawn, both electric
switches will be returned to their neutral
positions and the coupler locks of hoth cou-
plers will be released.

Having now described my invention, what
I claim as new and. desire to secure by Let-
ters Patent is: '

1. In an electric train line coupling, the
combination of a coupler head having a plu-
rality of tubular contact terminals, corre-
sponding plunger contacts extending into
the inner ends of said tubular contacts,
means -for clamping counterpart coupler
heads together with the respective tubular
and plunger contacts of the one coupler in
line with the corresponding contacts of the
other coupler, and means for projecting the
plunger contacts of either coupler into the
corresponding tubular contacts of the other
coupler.

2. In an electric train line coupling, the
combination of a coupler head having a plu-
vality of tubular contact terminals, corre-
sponding plunger contacts extending into
the inner ends of said tubular contacts,
means for clamping counterpart coupler
heads together with the respective tubular
and plunger contacts of the one coupler in
Iine with the corresponding contacts of the
other coupler, a body portion joining the
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plunger contacts, and a piston connected to
said body portion for projecting the plunger
contacts of one coupler into the correspond-
ing tubular contacts of the other cupler.

3. In an electric train line coupling, the
combination of a coupler head having a plu-
rality of tubular contact terminals, corre-
sponding plunger contacts extending into
the inner ends of said tubular contacts,
means for clamping counterpart coupler
heads together with the respective tubular
and plunger contacts of the one coupler in
line with the corresponding contacts of the
other coupler, a gasket sheet located at the
meeting face of the coupler and having slits
in line with the respective plungers, and
means for projecting the plunger contacts of
one coupler through said slits and into the
corresponding tubular contacts of the other
coupler. '

4. In an electric train line coupling, the
combination with a coupler having a plu-
rality of contacts for the respective train line
cireuits, of a switch for said circuits, having
a normal inoperative or open position, one
operative position for connecting said cir-
cuits in parallel, and another operative posi-
tion for cross-connecting said circuits, means
for reciprocating the movable member of
said switch to one of its operative positions,
and means for rotating said switch member
to its other operative position.

5. In an eclectric train line coupling, the
combination with a ccupler having a plu-
rality of contacts for the respective train
line ‘circuits, of a switch for said circuits,
having a normal inoperative or open posi-
tion, one operative position for connecting

* said eircuits in parallel, and another opera-

tive position for cross-connecting said cir-
cnits, a fluid pressure pperated piston for
reciprocating the switch member to one of
its operative positions, and another piston
for rotating said switch member to its other
operative position.

6. In an electric train line coupling, the
combination with a coupler having a plu-
rality of contacts for the respective train
line ‘circuits, of a switch for said circuits,
having a normal inoperative or open posi-
tion, one operative position for connecting
said circuits in parallel, and another op-
erative position for cross-connecting said
circuits, a fluid pressure operated piston for
reciprocating the switch member to one of
its operative positions, another piston for
rotating said switch member to its other op-
erative position, and a hand operated valve
having connections for supplying fluid to
the piston for reciprocating the switch on
one car, and to the piston for rotating the

switeh on the adjoining car.
tel

7. In an electric train line coupling, the
combination of a plurality of contact termi-
nals connected to the respective car line cir-

1,412,384

cuits, and adapted to be electrically con-
nected with -corresponding contacts of a
counterpart coupler on the adjoining car,
a switch for said circuits on each car, said
switch having a normal open position, one
operative position for connecting said cir-
cuits in parallel, and another operative posi-
tion for cross-connecting said circuits,
means for shifting said switch member lon-
gitudinally to one operative position, and
means for moving the same transversely to

_its other operative position.

8. In an electric train line coupling, the

combination of a plurality of contact ter-
minals connected to the respective car line
cirenits, and adapted to be electrically con-
nected with corresponding contacts of a
counterpart coupler on the adjoining car, a
switch for said eircuits on each car, said
switch having a normal open position, one
operative position for connecting said cir-
cuits in parallel, and another operative po-
sition for cross-connecting said circuits, a
piston for reciprocating the switch member
longitudinally to one operative position, and
another piston for shifting said switch mem-
ber transversely to its other operative po-
sition.
9. In an electric. train line coupling, the
combination of a plurality of contact ter-
minals connected to the respective car line
c¢ircuits, and adapted to be electrically con-
nected with corresponding contacts of a
counterpart coupler on the adjoining car, a
switch for said eircuits on each car, said
switch having a normal open position, one
operative position for connecting said cir-
cuits in parallel, another operative position
for cross-connecting said circuits, a piston
for reciprocating the switch member longi-
tudinally to one operative position, and an-
other piston for shifting said switch mem-
ber transversely to its other operative posi-
tion, and a valve having connections for
supplying fluid to the piston for recipro-
cating the switch on one car, and to the
piston for effecting a transverse movement
of the switch on the adjoining car.

10. In an electric train line coupling, the
combination of a.plurality of contact ter-
minals connected to the respective car line
circuits, and adapted to be electrically con-
nected with corresponding contacts of a
counterpart coupler on the adjoining car, a
switch for said circuits on each car, said
switch having a normal open position, cne
operative position for connecting said cir-
cuits in parallel, and another operative po-
sition for cross-connecting said circuits, a
piston for reciprocating the switch member
longitudinally to one operative position, an-
other piston for shifting said switch mem-
ber transversely to its other operative posi-

tion, a valve for controlling a supply of

fluid to one of said pistons, and a passage
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controlled by the movement of said piston
for supplying fluid to the other piston.

11. In an electric train line coupling, the
combination of a plurality of contact ter-
minals connected to the respective car line
cireuits, and adapted to be electrically con-
nected with corresponding contacts” of a
counterpart coupler on the adjoining car, a
switch “for said circuits on each car, said
switch having a normal open position, one
operative position for connecting said cir-
cuits in parallel, and another operative posi-
tion for cross-connecting said circuits, a
piston for reciprocating the switch member
longitudinally to one operative position, an-
other piston for shifting said switch mem-
ber transversely to its other operative posi-
tion, and a valve having connections for
controlling a supply of fluid to the opposite
sides of both pistons for moving one switch
to and from one operative position and the
other switch on the adjoining car to and
from the other operative position.

12. In an electric train line coupling, the
combination of a plurality of contact ter-
minals connected to the respective car line

ccircuits and adapted to be electrically con-

nected with corresponding contacts of a
counterpart coupl®r on the adjoining car, a
switch for said circuits on each car, said
switch having a normal open position, one
operative position for connecting said cir-
cuits in parallel, and another operative po-

o

sition for cross-connecting said cirenits, a
piston carrying the movable contacts of said
switch and adapted to be reciprocated lon-
gitudinally to one of the operative positions,
and another piston having a rack and-gear
connection with the first piston for rotating
sald switch to its other operative position.

13. In an electric train line coupling, the
combination of a plurality of contact ter-
minals connected to the respective car line
cireuits, a movable contact carrier, a piston
for projecting said carrier to establish elec-
trical connection between the corresponding
contact terminals of counterpart couplers,
a switch for controlling said circuits, a pis-
ton for actuating said switch, and means
governed by the movement of the switch
piston for supplying fluid to the piston for
projecting the contact carrier.

14. In an electric train line coupling, the
combination of a plurality of contact ter-
minals connected to the respective car line
circuits, a movable contact carrier, a piston
for projecting and retracting said carrier,
a switch for opening and closing said cir-
cuits, & piston for actuating said switch, and
a passage governed by the movement of the
switch to its open position for supplying
fluid to the side of the piston for retracting
said contact carrier.

In testimony whereof I have hereunto set

my hand.
? THOMAS R. BROWN.
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