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1

This invention relates to automatic coupler
apparatus and more particularly to coupler ap-~
paratus for coupling vehicles employing an elec-
tro-fluid pressure braking system.

In United States Letters FPatent No. 1,571,222
issued to Harry F. Woernley, February 2, 1926,
there is shown automatic coupler apparatus for
coupling cars of a train, and for connecting main
reservoir and brake control train pipes and train
wires between the ears. Uncoupling of the appa-
ratus is effected by simultanecus supply of fluid
under pressure from the main reservoir train
pipe, connected through the interlocked coupler
heads, to fluid pressure actuated unlocking
means in each of said heads. It is undesirable
to employ air from the brake control pipe for
actuating the unlocking means due to possible
interference with control of the brakes on the
train and also due to the possibility of causing
an application of brakes when not desired. Fur-
ther, in case the brake control pipe were a con-
ventional emergency pipe or brake pipe which
is vented to effect an emergency application of
brakes, there would be no fluid pressure therein
under such a condition for actuating the un-
locking means, so that cars could not be un-
coupled. Therefore, in a train employing a brak-
ing system having no main reservoir train pipe
connected through the car couplers, there is no

suitable source of fluid under pressure in the -

coupling heads for effecting uncoupling thereof.

It is therefore a principal object of the inven-
tion to provide an improved automatic coupler
apparatus of the above type particularly adapted
for use on a train having no main reservoir train
pipe connected between cars through the coupler
heads and which can be uncoupled from either
car.

Other objects and advantages of the invention
and features of novelty will be apparent from
the following description taken in connection
with the accompanying drawings.

In the accompanying drawings; ¥Fig. 1 is a
diagrammatic view, partly in outline and partly
in section, of a combkined aufomatic car, train
pipe, and train wire coupling apparatus, em-
bodying one form of the invention, and shown
locked in coupled relationship with ifs counter-

part; and Figs. 2, 3, 4 are diagrammatic views,

respectively, of three other emboediments of the
invention, each being substantially limited to
those details necessary to adequately disclose the
invention.

Description Fig. 1

Referring to Fig. 1 of the drawings, the refer-
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ence numerals 6 designate two counterpart car
and train pipe couplers carrying the usual electric
train wire couplers 7 which may be similar to
those shown and described in detail in afore-
mentioned U. S. Patent No. 1,571,222 each con-
taining a movable slide (not shown) which car-
ries a plurality of electric contacts. For actuat-
ing the movable slide and compressing a contact
advancing spring (not shown) each train wire
coupler 7 comprises a lever 8. One end of the
lever 8 is connected by a rod 8 to a train wire
contact retrieving piston 18 contained in a piston
cylinder {1. A supply and control pipe and pas-
sage {2 is connected to a port {3 leading from
the cylinder {1 to the meeting face of the electric
train wire coupler. The two ports {3 in counter-
part couplers are adapted to register when the
couplers are coupled so that fluid under pressure
supplied to the pipe and passage {2 in one coupler
will flow by way of the registering poris {3 to
the corresponding passage and pipe (2 in the
counterpart coupler 7. According to oune feature
of the invention, a restricted opening or choke
14 is provided in the connection between passage
{2 and a fluid pressure chamber {4’, formed in
the cylinder 14, so that fluid under pressure sup-
plied to said passage, in a manner to be later
described, will flow at a restricted rate into said
chamber for actuating the piston i8. This limits
the rate of movement of the piston {8 so that
fluid under pressure will ke supplied to both pires
{2 via ports i3, in the counterpart couplers 7,
before the respective pistons {8 reach the end
of their travel, for reasons which will herein-
after be explained.

The pipe 12 connected to each -train wire
coupler 7 leads to the respective car coupler §
wherein it is connected to a supply and control
passage 15 formed in the head of the respective
car coupler. The passage 18 is adapted to be
supplied with fluid under pressure by way of a
connected control and supply passage {6 also
formed in the respective head. A ball check
valve |6’ prevents backfiow of fluid under pres-
sure from the passage {5 to the passage (8.

Two identical, manually operable uncoupling
valve devices {1, adapted to be mounted on each
of the two cars carrying the cocunterpart couplers
8, T and preferably at the adjacent ends of said
cars, are provided for conftrolling the coupler
apparatus. FEach valve device {7 is operable to
an uncoupling position for effecting supply of
fluid under pressure from a suitable sourece, such-
as a pipe {8a open to a main reservoir £8, to a
pipe 19 connected to the supply. and control
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passage 1§ in the respective coupler §, and t}o
another position for cutting off supply of fluid
under pressure to said pipe. A check valve 28
is associated with each device !T which prevents
backfow of fluid under pressure from the pipe
i8 into said deviee 7.

As usual, éacli car coupler § has a nose portion

22 adapted to engage the counterpart coupler

in & récess 23. Each nose portion 22 is provided
with a surface 24 adapted to be engaged by a
cam face of a pivoted latch 29 carried by the
counterpart ¢ar coupler, for the purpose of lock-
ing the counterpart couplers in coupled relation.

The mechanism for operdting each of the
latches to effect unlocking of the couplers com-
prises an unlocking piston 28 contained in a cyl-
inder 21 which forms an integral part of the re-
spective coupler, said piston being connected to
an operating stem 28.

Tach latch 25 carries an arm 29 having an an-
vil lug 30 arranged in line with the stem 28. The
lug 38 is normally separated {rom the end of the
stem 28 when the latch 25 is in the locking posi-
tion, as shown in the drawing.

Associated with each car coupler 8 is a spring
box 2§ containing heavy coil springs 32 which
engage a collar 33 secured to a stem 34, The
stem 34 is pivotally connected to the arm 28 so
that the pressure of the springs 82 acts through
the stem 2& to urge the respective latch 28 to its
locking position.

Each piston 26 is subject on one side fo the
pressure of a coil spring 35, and on the opposite
side to pressure of fluid in a pressure chamber 3§,
the pressure of the spring 35 being sufficient to
move the piston 26 to its rest position, as shown
in the drawing, when fluid under pressure is re-
leased from the chamber 38.

In accordance with a feature of the invention,

e volume reservoir 37 is provided, preferably -

within and integral with each car coupler &, for
storing fluid under pressure to be supplied to
chamber 35 for operating the respective piston 26,
said reservoir 37 being open to the respective pas-
sage 15 by way of a check valve 38 to prevent
backflow of fluid under pressure from said reser-
voir to said passage.

In each car coupler § the supply of fluid under
pressure from the reservoir 37 to the chamber 38
for effecting operatiocn of the piston 26 is con-
trolled by a relay valve 89 contained in a cham-
ber 38a and adapted to be opened by a piston 48
in response to fluid under pressure supplied
thereto from a control pipe 44 which is connected
to the supply and control pipe {2 by way of the
cylinder {6. Upon release of fluid under pres-
sure from control pipe 4{ the piston 46 will per-
mit closing of vslve 33 and release of fiuid un-
der pressure from chamber 386.

The couplers § have cooperating conduits for
coupling fluid pressure train pipes between cars,
such as a brake pipe 42, and a straight air pipe 43.
The fluid pressure conduiis are arranged in ver-
tical alienment in actual construction but in or-
der to clearly show the operation, the straight air
pipe connection through the coupler is shown in
Fig. 1 at one side of the coupler. The conduit
through the couplers 8§ for the straight air pipe
43 is controlled by a tappet valve 44 in each cou-
pler, which valves are unseated at the final part
of the coupling movement of said couplers. Ref-
erence numeral 47 designates the brake pipe con-
duit through the couplers 8, communication
through said conduit being controlled by a pis-
ton valve 45 in each coupler, which valves are
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. through the brake pipe conduit 47.

4

held unseated, when the counterpart coupler
heads are connected, by tappets 45 mounted in
said conduit.

A brake pipe closing valve 48 is disposed within
each coupler § for controlling communication
The valve
48 is subject to pressure of ftuid in the brake pipe
conduit 41 for opening said valve and is con-
nected to one side of a piston 49 of greater area
than said valve. Piston 48§ is subject on the oppo-
site side to pressure of fluid in a chamber 3¢
which is constantly open to the supply and con-
trol passage 186.

Each electric train wire coupler T further com-
prises a trigger arm 5% for locking the lever 8
and piston {0 against movement when the cou-
plers are uncoupled. Arm 55 is pivotally con-
nected at ocne end to the lever 8 and is provided
with g hook 58 adapted to engage a fixed pin 51
when the parts of the coupler are in an uncou-
pled position.

Each train wire coupler 7 further comprises a
red 58 adapted to be operated by pressure of fluid
on a piston 58’ for tripping the arm 55. A pipe
53 connected to the brake pipe conduit 47 inter-
mediate the piston valve 45 and the tappet 48 of
the respective coupler § is provided for conveying
fluid under pressure to actuate piston 58 when
conduit 47 is eonnected through counterpart cou-
pled couplers 6. The part of conduit 47 adjacent
the meeting face of the couplers and also pipe
53 will be open to atmosphere at that meeting
face when the couplers are in uncoupled condi-
tion.

Control pipe 41 opens into the interior of the
cylinder {{ via a restricted port 89 which is so
disposed as to be open to the chamber i4’ when
this piston {8 is in its outermost position, a posi-
tion opposite to that in which it is shown in the
drawing.

Prior to coupling two cars, both the car and
train pipe couplers 6 and the electric train wire
couplers 7T are disengaged, and all valve devices
1T are positioned as shown, preventing supply of
fluid under pressure to pipes 19. The ports 13 in
the train wire couplers T are disconnected and
open %0 atmosphere so that in both of said
couplers, the chambers {4’, and passage and pipes
{2, and the passages {5 and 8, and chambers 50
in the car couplers 6, and the pipes 19 connected
thereto, are open to atmosphere by way of the
ports 13. Pistons {8 will be disposed in an outer-
most position in the respective cylinders {1, and
held therein by the trigger arms 55 in engage-
ment with pins 587, with ports 66 cpen to cham-
bers §4’. Respective pipes 4f will be open to
atmosphere via chambers (4’ to permit seating
of valves 39 for closing off the reservoirs 37 from
the chambers 3¢ in cylinders 27 and for opening
said chambers to atmosphere, so that the springs
35 will be holding stem 28 attached to piston 2%
disposed away from anvil lug 30 of latch 25. In
each car coupler 6 the piston valve 45 will be
closed so that pressure of fluid in the connected
portion of brake pipe 42 will hold the cut-off valve
49 unseated. The valve 44 will be seated, closing
the end of the connected portion of the straight
air pipe 43.

In operation, when two cars are brought to-
gether for coupling, the counterpart couplers §, 1
will engage in the usual manner, and in the
coupled position, the latches 25 will assume locked
position, as shown in the drawing. In coupling,
the piston valves 45 will be lifted from their seats
by engagement of the tappets 48, so that com-
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munication will be established through the brake
pipe 42 via the conduit 41. Fluid under pressure
will then become effective on.pistons 58’ to actu-
ate rods 58 to trip the trigger arms 55 to allow
pistons 18 to move to their innermost pesition in
which they are shown in the drawing and to allow
the electric train wire contacts to engage with
“their counterparts. The valves 44 will be un-
seated by their tappets and communication estab-
lished through the straight air pipe 43.

In order to uncouple, a valve 1T on one car is
turned to its uncoupling position to admit fluid
under pressure from a source of supply on that
car, such as the main reservoir 18, to the control
and supply pipe 19 and thence to passage 1§ in
the coupler § on said car. Fluid under pressure
thus supplied to passage 16 on the one car will
flow to chamber 59, where it will act on the piston
48 to close the respective brake pipe cut-off valve
48. Fluid under pressure supplied to passage 16
on the one car will also flow past check valve {6’
to passage 15 and the connected supply and con~
trol pipe 12, and also past check valve 288 to reser-
voir 31 for storing sufficient volume of fluid under
pressure in said reservoir to operate the respective
unlocking piston 26. Fluid under pressure sup-
plied to the pipe 12 on the one car will flow there-
from into the passage {2 in the respective elec-
tric coupler, and via the registering ports {3 to
the corresponding passage and pipe 12 and into
the passage {5 in the counterpart coupler 6,
whence it will flow via ball check valve 38 into
the corresponding reservoir 37 to store a volume
of fluid under pressure for operating the corre-
sponding unlocking piston 26. At the same time,
in each of the cylinders {1 in the electric train
wire couplers T, fluid under pressure from the re-
sbective passages 12 will flow at 2 controlled rate
to the chamber 14’ in each cylinder by way of
its choke 14. The piston {9 in cylinder 1{1 will
then be moved by pressure of fluid in chamber
{4 at a rate which gives ample time for charging
of both of the reservoirs 37 in the counterpart
car couplers & prior to said piston opening the
restricted port €8 to chamber i4.

When the pistons 8 move out to the end of
their stroke, the restricted ports 68 opening into
the control pipes 12 will be uncovered so that fluid
under pressure will then flow from chambers {4’
through said pipes to the pistons 48 in the coupler
6. The relay valves &9 will then be opened by
pressure of fluid on pistons 48 to admit fluid from
the respective volume reservoirs 37 to the pres-
sure chambers 3% which will move the pistons 28
outwardly to deliver a hammer blow on the lugs
20 and then through said lugs actuate the latches
25 out of engagement with shoulders 24 of the
nose portions 22 of the counterpart coupler.

Since the pistons 98 in hoth counterpart cou-
plers T move at substantially the same time and
rate as governed by the chokes 14, fluid under
pressure will be supplied to both control pipes 12
to effect operation of both of the uncoupler pis-
tons 26 simultaneously to unlock the car couplers
6 and permit separation of the cars.

It is to be noted that the check valves 16’ are
so interposed in the respective passages 16 rela-
tive to the respective brake pipe closing valve
chambers 50 that when the valve 48 on the one
car is closed in the above described manner, the
check valve 16’ on the other car will prevent the
flow of fluid under pressure from the passage {5
into the respective chamber 59 on such car, and
therefore the brake pipe closing valve 48 on this
car will not be closed. With this arrangement,
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an emergency reduction in pressure of fluid in
the brake pipe of the car or cars parted from the
train will be effected for applying the brakes on
said car or cars. If check valve 18’ is removed,
fluid under pressure supplied to passage 15 will
flow to brake pipe closing valve chamber 58 and
will effect closure of the valve 48, so that a re-
duction in brake pipe pressure will not thereby
be caused in the car or cars parted from the
train. .
Description Fig. 2

The coupler apparatus disclosed in this em-
bodiment of the invention comprises a car and
train pipe coupler 7§ and a brake pipe closing
valve device 7T both of which differ from the
structures shown in Fig. 1, as will be pointed out
later. The apparaus further comprises the train
wire coupler 7 and uncoupling valve davices 17
{only one of which is shown) disclosed in Fig. 1
of the drawing and described in connection there-
with.

The car and train pipe coupler 76 differs from
the structure shown in Fig. 1 in that it does not
embody the volume or reservoir 37, brake pipe
closing valve 48, check valves {8', 38 and passages
{5, 18; and the relay valve chamber 33¢ is open
directly to the brake pipe conduit 47 therein.

The brake pipe closing valve device 17 is prei-
erably interposed in the brake pipe to the rear
of the coupler 18, the portion of said brake pipe
between said device and coupler being designated
by reference numeral 42¢, while the portion con-
nected to said device and extending to the op-
posite end of the car is designated by the refer-
ence numeral 42b.

The brake pipe closing valve device 17 com-
prises a piston T8 slidably disposed in a suitable
bore within a casing 79 and subject to pressure
of fluid in a chamber 88 at one side and atmos-
pheric pressure in a chamber 8i at its opposite
side. The chamber 88 is constantly open to the
control pipe {8 so that fluid under pressure sup-
plied thereto will be supplied also to said cham-
ber. Piston 18 is rigidly connected by means of
a rod 82, extending through chamber 8{, to a
piston valve 83 of smaller diameter than that of
piston 78. The piston valve 83 is slidable within
a bore in casing 79 and is subject, in cominon
with piston 78, to atmospheric pressure in cham-
ber 81 on its one side, and to pressure of fluid in
a chamber 84 on its opposite side. The chamber
84 is constantly cpen to the portion 42b of the
brake pipe, and said chamber is connected to one
end of a centiral bore 85 to which bore is con-
nected the portion #2a of the brake pipe. An
annular seab rib 88 is provided on piston valve 83
projecting into chamber 8¢ for sealing engage-
ment with a resilient ring 87 carried by the casing
to prevent leakage of fluid under pressure from
chamber 84 past sald piston valve to atmospheric
chamber 81. A resilient seat ring 88, secured in
an annular groove on the under side of piston
valve 83, is provided for sesling engagement with
an annular seat rib 8% formed in the casing
around the bore 88, for closing portion 42a¢ from
pertion 42b of the brake pipe. A compression
spring 88 is disposad in chamber 84 between the
casing and the piston valve 83 to urge said valve
in the direction of chamber 84.

‘The opposite end of the bore 85 opens into a
supprly chamber 91 which is constantly open to
the fluid pressure supnly pipe 18¢. A supply valve
82 is slidably disposed in chamber 81 and is pro-
vided with a resilient seat ring 93 for sealing
engagement with an annular rib 84 encircling
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bore 85 and projecting into chamber 8f{. A com-
pression spring 95 is disposed in chamber 91 be-
tween the casing and valve 82 in such a manner as
to urge said valve to & seated position on rib 24
for closing off the supply chamber 8{ from the
bhrake pipe.

The valve 82 is connected to the valve 83 by re-
silient means which comprises a cylindrical
spring hox 86 connected to the piston valve &3
by a rod 87 extending through chamber 83. Box
86 is disposed in the bore 85 and receives a spring
seat member 28 which is movable within said box
and which is secured to the valve §2 by means of
a central rod 99 projecting into said bore. Two
compression springs 180 and i6f are arranged
within the bex 88 on opposite sides of the seat
member §8, one end of each spring acting on said
member in such a manner as to oppose relative
movement between said member and said box and
thereby between valves 83 and 82.

The control pipe {§ is connected to the pive
i2 which in turn is connected to the contact re-
trieving cylinder {i, in the same manner as de-
scribed in regard to Fig. 1, for supplying fluid
under pressure to the relay valve device in the
connected counterpart couplers via the respec-
tive control pipes 41.

In operation, assume that all parts of the ap-
paratus in Fig. 2 are positioned as shown in the
drawings, with latch 285 in locking position and
pipe {8a¢ connected to & source of fluid under
pressure, such as the fluid pressure reservoir §8
shown in Fig. 1.

To effect unlecking of lateh 25, and hence un-
coupling of the cars, as will ke understood, the
manually cperated uncoupling valve deviee {7 is
positioned to supply fluid under pressure from the
pipe i8¢ to the pipe 9. Fluid under pressure
thus supplied to pipe {8 will fow into chamber
89 of the brake pipe cut off valve device 77 and
via pipe 12 to the cylinder {i on each of the
couplers into the corresponding pire i2 on the
counterpart coupler to the chamber 80 in the
corresponding valve device TT and via the choke
§4 into chambers 14’ t{o move the piston 8 to
uncover port &% whereupon it will flow to the
relay valve device on each counterpart coupler
via the control pipe 8, in the identical manner
previously descriped in regard to Fig. 1. In the

brake pipe closing valve devices 77, when the !

pressure of fiuid in chamber 88 acting on pisten
18 increases sufficiently toc overcome action of
brake pipe pressure in chamber 84 and of spring
90 acting on piston valve 83, said pressure of fluid
will move piston 1§ and attached valve 82 to seat
said valve on rib 28, thus closing off portion 42b
of the brake pipe from portion 82¢ thereof.
Movement of piston 78 and valve 83 will cecur
rapidly, due to the fact that piston 78 is of greater
area than the area of piston valve 83 and that the
pressure of fluid in chambper 89 is greater than
the brake pipe pressure in chamber 84. 'The
valve 82 will remain seated under the action of
pressure of fluid in chamber $i and of spring
95 while the valve 83 is moved substantially into
contact with its seat 89 due to the resiliency of the
connection between these two valves. The box
£8, however, will move with the valve €3 and act
to compress the spring 189, the pressure of which
will increase sufliciently at least by the time the
valve 83 is seated to unseat the valve 82, Upon
unseating of valve 82, fluid under pressure will
fiow from supply chamber 8! via the bore 88 to
the portion #2a of the brake pipe then to brake
- pipe conduit 47 in the coupler 78 to charge the
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valve chamber 38q in the relay valve device asso-
ciated therewith. The seated valve 83 in device
17 prevents the pressure of fluid thus supplied to
bore &5 from entering the portion 42t of the
brake pine sc as not to disturb operation of the
brake on the cars remaining coupled in the train.

The delaying action of the choke [4 in the
cylinder ({ functions, in manner adegquately de-
scribed in regard to Fig. 1, to allow the relay
valve chamber 35a to become charged with fluid
under pressure before fluid under pressure is sup-
plied from chamber {4’ in cylinder {{ via port
80 to the control pipe &1 for operating relay valve
piston 40 to unseat valve 39. It will be appre-
ciated that upon unseating valve §9, fluid under
pressure from chamber 3%a¢, and hence from the
brake pipe conduit 47 and supply pipe {8a, is
supplied to chamher 36 to operate unlocking pis-
ton 25 and through attached stem 28 thereby
effect unlocking of latch 39 and consequently un-
coupling of the cars.

It should be pointed out that fluid under pres-
sure supplied to the brake pipe conduit 47 in
the coupler 7§ will flow by way of the piston
valves 49, shown in Fig. 1, to the corresponding
conduit in the counterpart coupler (not shown
in Fig. 2) and will simultaneously charge cham-
ker 88a¢ in the corresponding relay valve device
associated with said counterpart coupler. Also,

9 fluid under pressure supplied to pipe {2, as previ-

ously described will flow to cylinder (f in the
counterpart coupler via connected ports 13 simul-
taneously to its supply to said cylinder in the first
coupler, and both pistons i0 will respond to un-
cover the ports 68 for effecting opening of the
relay valves 39 in both car couplers at subpstan-
tially the same time. Consequently, unlocking of
the respective latches 82 on both car couplers wiil
be effected at the same time to effect uncoupling
of the cars.

Description Fig. 3

In this embodiment of the invention, a brake
pipe closing valve device 185 comprising a valve
{86 for controlling communication between the
portions 42¢ and 42b of the brake pipe is ar-
ranged to be operated by pressure of fluid from
the pipe I8 acling on a piston {07 to close said
communication upon movement of the uncou-
pling valve 17 to its uncoupling position. Fluid
under pressure thus supplied to pipe 18 is also
adapted to flow by way of pipe 12 through the
uncoupling cylinder #! of the train wire coupler
T to actuate the piston 40 of the relay valve
device in the car and ftrain pipe coupler T§ to
open the supply valve 38 the same as in the
structure shown in Fig. 2.

According to this embodiment of the invention,
I provide a volume or reservoir 168, open by a
pipe 188 to pipe 18 and connected past a check
valve device 118 to the brake pipe portion 42a.
This reservoir {08 is adapted to be charged with
fluid under pressure, when the uncoupling valve
device {7 is movad to uncoupling position, for
supply to the portion 42a of the brake pipe and
the relay valve chamber 38¢ to provide adequate
pressure and volume of fluid for actuating the
unlocking piston 2& to uncouple the counterpart
couplers upon operation of the relay valve de-
vice. The choke {4 delays operation of the pisten
{8 to permit flow of fluid under pressure to actu-
ate the relay valve piston 40 so that the reser-
voir {08 will be adequately charged before open-
ing of the valve 3% in order to effect uncoupling
as desired.
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Description Fig. 4

In this embodiment of the invention, the car
and train pipe coupler designated by the refer-
ence numeral {{2 contains a brake pipé closing
valve 48 like and operative in the same manner
as the structure shown in Fig. 1. The coupler
1i2 also has a chamber or volume &7 open to
the relay valve chamber 3%a for storing fluid
under pressure to actuate the unlocking piston
28. The chamber 237 is connected by way of a

10

pipe 113 to the pipe 41 whereby, subsequent to

operation of the contact retrieving piston i8 in
cylinder {1 in the train wire coupler 7, said cham-
ber will become charged with fluid under. pres-
sure from said pipe 41.

According to a feature of this embodiment of
the invention, a valve 38a is adapted to be opened
to establish communicaticn between the volume
chamber 37 and unlocking piston chamber 38 by
g, snap acting piston valve 1i4 connected to said
valve through a stem 1{5. The piston valve §id
is subject on one side to atmospheric pressure
in a vented chamber {16 containing a spring {i4a
for urging said piston valve to its normal posi-
tion shown in the drawing to permit ciosing of
valve 39. Projecting from the opposite side of the
piston valve is an annular seat rib 417 for seal-
ing engagement with a gasket {I8. When seated,
a4 chamber (19 within the rib {{7 is open to pipe
41 while encircling said rib is a second cham-
ber 120.

The choke (4 is not employed in the cylinder
ti in the train wire coupler 1, as in the structure
disclosed in Figs. 1, 2 and 3, but the same final
result is obtained by choke {2i interposed in pipé
41 between the relay valve chamber {18 and the
pipe 148 to slow down build up of pressure of
fluid in said chamber {19 while chamber 37 is
being charged, wheéreby the pressure in chamber
i {9 of two counterpart couplers will build up sub-
stantially in unison.

In gperation, when the uncoupling valve device
i1 is operated to effect uncoupling of the ecars,
fluid under pressure supplied thereby to the pipe
19 will flow to and actuate piston {9 in sub-
stantially the same manner as before described.
At the completion of the stroke of piston 8, pipe
41 will be opened to chamber (4’ to permit supply
of fluid under pressure to sdid pipe, also as previ-
ously described.

When fluid under pressure is thus supplied to
pipe 41 it will equalize into the volume chamber
31, and at the same time will flow at a restricted
rate through choke {2 to chamber {19 ai one
side of the relay piston valve 114. When the
chamber 37 becomes charged with fuid at ade-
quate pressure and volume to ensure operation
of the unlocking piston 28§, a sufficient pressure
will be obtained through choke {2} in chamber
{19 to unseat piston valve {14 from seat rib 117
against spring {14a¢, whereupon the full area of
said piston will become subject to pressure of
fluid from pipé 4i and provide a force so ex-
ceeding that of said spring as to snap said piston
valve to a position defined by contact with a
gasket 122, and in which position the valve 3%«
will be opened to permit fiow of Auid under pres-
sure from chamber 37 to the unlocking piston
chamber 36 to actuate the respective unlocking
piston 26. The uncoupling piston in the counter-
part coupler will at the same time be actuated,
as will be apparent from previous description,
whereby the counterpart couplers will be .un-
coupled.
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Summary

It will how be seen that, for automatic coupler
apparatus for coupling two vehicles and having
biake control pipes but no supply or main res-
ervoir pipe connected through the couplers, I
have provided improved control means which
may be controlled from either of the vehicles for
uncoupling the two couplers without in any way
interfering with the control of brakes through the
brake coiitrol pipes. All fluid pressure for con-
trolling the uncoupling of the two counterpart
couplers on two connected cars is provided at
the time of uncoupling by or in response to
operation of the operator’s uncoupling valve on
either cdr, and uncoupling can be obtained re-
gardless of whether the brake control pipes on
the vehicle are charged with fluid under pres-
sure or not. Moreover, in case there is fluid pres~
sure only on one of two coupled cars uncoupling
of the counterpart couplers can be obtained by
operation of the operator’s uncoupling valve on
the car where there is fluid pressure available.

Having now described our invention, what we
claim as new and desire to secure by Letters
Patent, is:

1. In an automatic car coupler carried by one
car adapted to be locked with a counterpart
coupler on another car, the combination with a
source of fluld under pressure on said one car,
of fluid pressure piston means for unlocking said
car coupler from said counterpart coupler, fluid
pressure actuated relay valve means for con-
trolling supply of fluid under pressure to said
piston ineans, a control conduit for conveying
fluid under pressure to actuate said relay valve
means, a fluid pressure supply conduit for con-
veying fluid undér préssure to said relay valve
méans for actiating said piston méans, manually
controlled valve hiéans for éontrollitig supply of
fluid under pressure from said source to said
control conduit and to said supply conduit, and
means for coniecting said control conduit and
said supply conduit with corresponding similar
conduits in said counterpart coupler.

2. In an automatic car coupler, the combina-
tion with a source of fluid under pressure, of a
movable latch for locking said coupler with a
counterpart coupler, fluid pressure actuated pis-
ton means for unlocking said latch, a fluid pres-
sure storage reservoir, fluid pressure actuated re=
lay valve means for controlling supply of fluid
under pressure from said reservoir to said piston
means, and manually operated valve means for
controlling supply of fitid under pressure from
said source to said reservoir and to actuate said
relay valve means.

3. In an automatic car coupler, the combina-
tion with a source of fluid under pressure, of &
movable latch for locking the coupler with a
counterpart coupler, fluid pressure actuated pis-
ton means for unlocking said lateh, a fluid pres-
sure storage reservoir, a fluid pressure supply
conduit for conducting fluid uhder pressure to
said reservoir, fluid pressure actuated relay valve
means for controlling supply of fluid under prés-
sure from said reservoir to said piston means,
a fluid pressure control conduit for conducting
actuating fluid under pressure to said relay valve
meeans, and manually controlled valve means for
controlling supply. of fluid under pressure from
said source to said supply conduit and to said
control conduit.

4. In an automatic car coupler, the combina-
tion with a source of fluid under pressure, of &
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movable latch for locking the coupler with a
counterpart coupler, fluid pressure actuated pis-
ton means for unlocking said latch, a fluid pres-
suré storage reservoir within said coupler, a fluid
pressure supply conduit for conducting fluid
under pressure to said reservoir, fluid pressure
actuated relay valve means for controlling supply
of fiuid under pressure from said reservoir to
said piston means, & fiuid pressure control con-
duit for conducting actuating fluid under pres-
sure to said relay valve means, manually opera-
tive valve means for effecting supply of fluid
under pressure from said source to said supply
conduit, and means responsive to fluid under
pressure supplied to said supply conduit to effect
supply of fluid under pressure to said control
conduit. )

5. In a car and train pipe coupier adapted to
be locked into coupling engagement with a
counterpart coupler, the combination with a
brake pipe conduit therein adapted to be con-
nected to a corresponding brake pipe conduit in
said counterpart coupler, brake pipe closing valve
means operable upon supply of fluid under pres-
sure to a chamber to close communication
through said brake pipe conduit, fluid pressure
piston means operable by fluid under pressure
for effecting uncoupling, and a fluid pressure res-
ervoir for storing fluid under pressure to be
supplied to said piston means, of a first fluid
pressure conduit adapted to be supplied with
fluid under pressure from a source thereof and
connected to said chamber for conveying fiuid
under pressure thereto, a second fluid pressure
conduit connecting said first fluid pressure con-
duit to said reservoir for conveying fuid under
pressure thereto, said second fluid pressure con-
duit being adapted to be connected to a corre-
sponding second fluid pressure conduif in said
counterpart coupler for supplying fluid uander
pressure to a corresponding reservoir therein,
first check valve means for preventing flow of
fluid under pressure from said second fluid pres-
sure conduit to said first fluid pressure con-
duit, and second check valve means for prevent-
ing fiow of fluid under pressure from said reser-
voir tc said second fiuid pressure conduit.

6. In an automatic car and train pipe coupler,
the combination with a source of fiuid under
pressure and a brake pipe, of a movable latch
for locking said coupler with a counterpart cou-
pler, fluid pressure actuated piston means for
unlocking said latch, a brake pipe conduit extend-
ing through said coupler and connected to said
brake pipe, fluid pressure actuaied relay valve
means for controlling supply of fluid under
pressure from said conduit to said piston means,
and fluid pressure actuated brake pipe closing
valve means for closing off said conduit from
said brake pipe and for opening said conduit to
said source.

7. In an automatic car and train pipe coupler,
the combination with a source of fluid under
pressure and a brake pipe, of a movable latch
for locking said coupler with a counterpart cou-
pler, fluid pressure actuated piston means for
unlocking said latch, a brake pipe conduib
extending through said coupler and connected to
said brake pipe, fluid pressure actuated relay
valve means for controlling supply of fluid under
pressure from said conduit to said piston means,
fluid pressure actuated brake pipe closing vaive
means for closing off said conduit from said

brake pipe and for opening said conduit to said -
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source, manually operated valve means for con-
trolling supply of fluid under pressure to actuate
said brake pipe closing valve means, and means
responsive to fluid under pressure supplied to
said last named valve means to effect supply
of fluid under pressure to actuate said relay valve
means.

8. In an automatic car and train pipe coupler,
the combination with a source of fluid under
pressure and a brake pipe, of a movable latch
for locking said coupler with a counterpart cou-
pler, fluid pressure actuated piston means for
unlocking said lateh, a conduit extending through
said coupler and connected to said brake pipe,
fluid pressure actuated relay valve means for
controlling supply of fluid under pressure from
said conduit to said piston means, fluid pressure
actuated valve means for closing communica-
tion between said conduit and said brake pipe,
and manually operated valve means for con-
trolling supply of fiuid under pressure from said
source to said conduit, to said fluid pressure
actuated valve means, and to said relay valve
means.

9. In an automatic car and train pipe coupler,
the combination with a source of fluid under
pressure and a brake pipe, of a movabie latch for
locking said coupler with a counterpart coupler,
fluid pressure actuated piston means for unlock-
ing said latch, a conduit extending through said
coupler and connected to said brake pipe, fluid
pressure actuated relay valve means for con-
trolling supply of fluid under pressure from said
conduit to said piston means, fluid pressure
actuated valve means for closing communication
between said conduit and said brake pipe, a
fiuid pressure reservoir connected to said con-
duit for storing fiuid under pressure to be sup-
plied thersto, check valve means interposed
between said conduit and said reservoir for pre-
venting flow of fluid under pressure from the
former to the latter, and manually operated valve

reans for controlling supply of fluid under pres-
sure from said source to said reservoir, to said
fluid pressure actuated valve means, and to said
relay valve means.

10. In an automatic car and train pipe coupler,
the combination with a source of fiuid under
pressure and a brake pipe, of a movable latch
for locking said coupler with a counterpart cou-
pler, fiuid pressure actuated piston means for
unlocking said latch, a conduit extending through
said coupler and connected to said brake pipe,
fluid pressure actuated relay valve means for
controlling supply of fluid under pressure from
said conduit to said piston means, fluid pressure
actuated valve means for closing communica-
tion. between said conduit and said brake pipe,
manually operated valve means for controlling
supply of fluid under pressure from said source
to said conduit, to said fluid pressure actuated
valve means, and to said relay valve means, and
choke means interposed between said manually
operated valve means and said relay valve means
for restricting flow of fluid under pressure only
to said relay valve means.

11. A car coupler comprising a body having
a coupling face, a brake control conduit extend-
ing through said body and open to said face,
a brake pipe closing valve in said body oper-
able by fuid under pressure to close communi-
cation through said conduit, a reservoir formed
in said body, a coupler latch carried by said
body, an uncoupling piston in said body oper-
able upon supply of fluid under pressure to a
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chamber to move said lafch to an uncoupling
position, relay means in said body operable by
fluid under pressure to establish a fiuid pressure
supply communication from said reservoir to
said chamber, a passage in said body for con-
veying fluid under pressure to actuate said clos-
ing valve and said relay means, and to charge
said reservoir, a check valve in said body for
preventing back flow of fluid under pressure
from said reservoir to said passage, means for
connecting said passage to a corresponding
passage in a counterpart coupler, and means for
delaying operation of said relay means with
respect to supply of fluid under pressure to said
passage. .

12. A combined car and train wire coupler
comprising a car coupler body having a coupling
face for engaging a counterpart coupler, and
train wire coupling means having a meeting face
for engagement with a counterpart, a brake con-
trol conduit extending through said body and
open to said coupling face, a brake pipe closing
valve in said body operable by fluid under pres-
sure to close communication through said con-
duit, a reservoir formed in said body, a coupler
latch carried by said body, an uncoupling piston
in said body operable upon supply of fluid under
pressure to a chamber to move said laich to an
uncoupling position, relay means in said body
operable by fluid under pressure to establish a
fluid pressure supply communication from said
reservoir to said chamber, fluid conducting means
in said body for conveying fluid under pressure
to said closing valve and to said reservoir, a pas-
sage in said body for conveying actuating fluid
under pressure to said relay means, two check
valves in said body disposed in said fluid con-
ducting means between said closing valve and
reservoir and arranged to permit flow of fluid
under pressure only in the direction to said res-
ervoir, a second fluid conducting means connected
to the first fluid conducting means between said
check valves and open to said meeting face of
said train wire coupling means, and a train wire
uncoupling piston in said train wire uncoupling
means operable upon movement by fluid under
pressure in said second fluid conducting means
to supply fluid under pressure to said passage.

13. In an automatic car coupler carried by one
car adapted to be locked with a counterpart cou-
pler carried by another ear, the combination with
a source of fluid under pressure on said one car,
of a movable latch for locking engagement with
said counterpart coupler, fluid pressure actuated
piston means operable upon supply of fluid under
pressure to a piston chamber to unlock said lateh,
a fluid pressure supply pipe, relay valve means
operable in response to supply of fluid under
pressure to a contrel chamber to establish con-
nection between said supply pipe and said piston
chamber, manually operable valve means oper-
able to a position to effect supply of fiuid under
pressure from said source to said fluid pressure
supply pipe and to said contrel chamber, and
means for conveying fluid under pressure frem
said valve means to a corresponding supply pipe
and to a corresponding control chamber in said
counterpart coupler.

14. In each of two identical car couplers adapt-
ed to be locked one with the other for coupling
two cars together, the combination with a source
of fluid under pressure on each of said cars, of
a movable latch for locking engagement with the
other of said couplers, fluid pressure actuated
piston means operable to deliver a hammer blow
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to said latch for unlocking same upon supply of
fluid under pressure to a piston chamber, a fluid
pressure reservoir for storing an adequate volume
of fluid under pressure for exclusive supply to
said piston chamber to assure adeguate opera-
tion of said piston means to deliver said hammer
blow, relay valve means operable to establish
connection between said reservoir and said piston
chamber upon supply of fluid under pressure to
a control chamber, a valve device operable man-
ually to a position to effect supply of fluid under
pressure to said reservoir and to said control
chamber, and means for connecting the reser-
voir and control chamber on one of said cou-
plers to the corresponding reservoir and control
chamber on the other of said couplers when
locked together. )

15. In each of two identical car couplers adapt-
ed to be locked one with the other for coupling
two cars together, the combination with a source
of fluid under pressure on each of said cars, of
a movable latch for locking engagement with the
other of said couplers, fluid pressure actuated
biston means operable to deliver a hammer blow
to said latch for unlocking same upon supply of
fluid under pressure to a piston chamber, a fiuid
pressure reservoir for storing an adequate volume
of fluid under pressure for exclusive supply to said
piston chamber to assure adequate operation of
said piston means to deliver said hammer blow,
relay valve means operable to establish connec-
tion between said reservoir and said piston cham-
ber upon supply of fluid under pressure to a
control chamber, a valve device operable man-
ually to a position to effect supply of fluid under
pressure to said reservoir and to said control
chamber, and means for connecting the reservoir
and control chamber on one of said couplers to
the corresponding reservoir and control chamber
on the other of said coubplers when locked to-
gether, and timing means interposed between
said valve device and said control chamber to
assure that sald reservoir will become charged
with fluid under pressure before said relay valve
means is operated.

15. In an automatic car coupler carried by
one car adapted to be locked with a counterpait
coupler carried by ancther car, the combination
with a scurce of fluid under pressure on said one
car, of a movable lateh for locking engagement
with said countérpart coupler, fiuid pressure op-
arated piston means operable to deliver a ham-~
mer blow to said latch for unlecking same upon
supply of fiuid under pressure to a piston cham-
ber, a fluid pressure reservoeir for storing an ade-
quate volume cf -fiuid under pressure for exclusive
supply to said piston chamber to assure adeguate
operation of said piston means to deliver said
hammer blow, relay valve means operable to
establish conunection between said reservoir and
said piston chamber upon supply of fAuid under
pressure to a control chamber, a valve device
operable manually to a position to effect supply
of fluid under pressure to said reservoir and to
said control chamber, and choke means inter-
posed between said valve device and szid con-
trol chamber to assure that said reservoir will
hecome charged with fluid under pressure before
said relay valve means is operated. )

i7. In a car and train wire coupler adapted
for locking engagement with a counterpart
cougler, the combination with a fluid pressure
conduit adapted to be supplied with fluid under
pressure, unlocking piston means operable to
disestablish said locking engagement upon sup-
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ply 6f fiuid under pressure to an unlocking piston
chambper, a fluid pressure reservoir connected to
said conduit for storing fluid under pressure to
be supplied to said piston means, relay valve
means operable to effect connection between said
reserveir and said unlocking piston chamber, a
train wire contact retrieving piston operable to
uncover a port by fluid under pressure supplied
to a retrieving piston chamber connected to said
conduit to effect connection between said re-
trisving piston chamber and said control cham-
ber, choke means interposed between said con-
duit and said control chamber to assure that
said reservoir wiil become charged with fluid
under pressure from said conduit upon supply
of fiuid under pressure thereto before said relay
valve means is operated, and means for effecting
supply of fluid under pressure to said fluid pres-
sure conduit.

18. In a combined car and train wire coupler,
the combiration with a source of fluid under
pressure, of a movable latch for locking engage-
ment with a counterpart coupler, unlocking pis-
ton means operable upon supply of fluid under
pressure to an unlocking piston chamber to op-
erate said lateh to disestablish said locking en-
gazement, a fluld pressure storage reservoir for
storing fluid under pressure to be supplied ex-
clusively to said unlocking piston chamber, re-
lay valve means operable upon supply of fluid
under pressure to a control chamber to connect
said reservoir to said unlocking piston chamber,
a train wire contact retrieving piston operabls
by pressure of fluid supplied to a retrieving pis-
ton chamber to uncover a port connecting said
retrieving piston chambsr to said control cham-
ber, and a valve device operable manually to
conneet said source to said reservoir and to said
retrieving piston chamber.

19, In a compined car and electric train wire
coupler, the combination with a source of fluid
under pressure, of a movable lateh for locking
engagement with a counterpart coupler, unlock-
ing piston means operable upon supply of fluid
mder pressure to an unlocking piston chamber
tc operate said latch to disestablish said locking
engagement, a fluid pressure reservoir within
said coupler for storing fluid under pressure to
be supplied exclusively to said unlocking piston
chamber, relay valve means operable upon sup-
ply of fluid under pressure tc a control chamber
to connect said reservoir to said unlocking piston
chamber, a train wire contact retrieving piston
operable by pressure of fiuid in a retrieving pis-
ton chamber to uncover a port connecting said
retrieving piston chamber to said reservoir and
to said control chamber, and a valve device oper-
able manually to connect said source to said re-
trieving chamber.

20. In a combined car and electric train wire
coupler the combination with a source of fluid
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under pressure, of a movable latch for lecking et
gagement with a counterpart coupler, unlock-
ing piston means operable upon supply of fluid
uynder pressure to an unlocking piston chamber
to operate said latch to disestablish said locking
engagement, a fluid pressure reservoir within
said coupler for storing fluid under pressure to
be supplied exclusively to said unlocking piston
chamber, relay valve means operable upon sup-
ply of fluid under pressure to a control chambey
to connect said reservoir to said unlocking piston
chamber, a train wire contact retrieving piston
operable by pressure of fluid in a retrieving pis«
ton chamber to uncover a port connecting said
retrieving piston chamber to said reservoir and
to said control chamber, and a valve deviee oper~
able manually to connect said source to said re-
trieving chamber, and means linterpcsed be-
tween said contact retrieving piston and said
control chamber to assure that said reservoir
first will he charged with fluid under pressure
before said relay valve means is operated.

21. In a car and train wire coupler adapted
for locking engagement with a counterpart
coupler, the combination with a source of fluid
under pressure, of a movable latch for locking
engagement with said counterpart coupler, un-
locking piston means operable upon supply of
fluid under pressure ‘to an unlocking piston,
chamber to effect disengagement of said latch
from said counterpart coupler, a fiuid pressure
supply conduit, fluid pressure actuated relay
valve means operable upon supply of fluid under
pressure to a control chamber fo establish con-
nection between said fluid pressure supply con-
duit and said uniocking piston chamber, a train
wire contact retrieving piston operable by pres-
sure of fluid supplied to a retrieving piston cham-
ber to unecover a port cpen to said contrcl cham-
ber, other valve means operable upon supply of
fiuid under pressure to another valve chamber
to establish connection of said source to said
supply conduit, and a valve device operable
manually to a position to effect connection of
said socurce to said other chamber and to said
retrieving piston chamber.

JOHN CANETTA.
MOCRTIMER B. CAMERON.
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