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ABSTRACT: A system for any railway car having mechanical
couplers and air brakes for automatically coupling and un-
coupling the air brake line, the system including an air coupler
mounted for automatic coupling and uncoupling incident to
mechanical coupling and uncoupling and valve mechanism
which is pneumatically powered from the brake line and not -
only responsive to intentional mechanical coupling and un-
coupling for automatically opening and closing the line, but
also differentiates between intentional and accidental un-
coupling for bleeding the line and producing a brake applica-
tion on accidental uncoupling.
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. AUTOMATIC COUPLING SYSTEM FOR TRAIN
BRAKE LINES

BACKGROUND OF THE INVENTION

To meet regulations .of the Interstate Commerce Commis-
sion, railway cars are equipped with air brakes which are ap-
plied in the absence and released in the presence of air pres-
sure in the brake line and thus will be applied automatically in
the case of an accidental break in the line. Conversely, when
the line is intentionally separated between cars the ends of the
line at both sides of the break must be closed to enable the
brakes of the cars remaining in the train to be controlled and
the cars uncoupled from the train to retain their mobility for
humping or other purpose.

Some cars, notably rapid transit cars, are equipped with
combined mechanical, air and electric couplers having as-
sociated electric control circuits for automatically valving the
brake line open and closed respectively on intentional
coupling and uncoupling and open on accidental uncoupling.
However, the vast majority of railway cars are freight cars hav-
ing no electric power and the few freight cars that do and the
passenger cars in interchange service have no such control cir-
cuits.

Air couplers for the A.A.R. standard knuckle-type couplers
used in interchange service, for automatically coupling and
uncoupling train air lines between cars incident to mechanical
coupling and uncoupling, have been developed, but hereto-
fore, there has been no development of an electrically inde-
pendent automatic valving system for brake lines capable of
differentiating between intentional and . accidental un-
couplmgs For lack of the latter development, the former thus
has not previously been practical. Consequently, except for
the relatively few cars equipped with fully automatic combine
mechanical, air and electric couplers, it remains necessary in
coupling and uncoupling opérations for a workman to go

~ between the cars‘involved and manually couple and uncouple
the gladhands at the adjoining ends of the brake line and
operate the angle cocks for those ends. It is to this problem
that the present invention is particularly directed.

SUMMARY OF THE INVENTION

The primary object of the present invention is to provide a

" pneumatic coupling system applicable to any railway car

equipped with mechanical couplers and air brakes for auto-

matically coupling and uncoupling and valving the ¢ar’s brake

line and in valving differentiating between intentional and ac-

cidental uncoupling respectively for closing the line to prevent
and bleeding it to produce a brake application..

Another object of the invention is to provide a mechanop-
neumatic coupling system for automatically coupling and un-

. coupling and valving a brake line of a railway car which not
only differentiates between intentional and accidental un-
coupling, but depends for operation only on the forces in-
volved in coupling and uncoupling the associated mechanical
coupler and pneumatic pressure supplied by the brake line of
its own or an adjoining car.

A further object of the invention is to provide an automatic
pneumatic coupling system for a brake line which, when cou-
pled to a mating system of another car, enables the ad_]ommg
brake line valves on both cars to be closed from either car in
an uncoupling operation.

. Attaining the above objects, the improved pneumatic
coupling system of this invention combines with an air coupler
mounted on or connected to and automatically couplable and

" uncouplable -incident to' coupling ‘and uncoupling of the
mechanical coupler, valve mechanism automatically respon-
sive to coupling and uncoupling of the mechanical coupler.
The preferred valve mechanism includes a pneumatic piping
circuit connected for supply only therefrom to the brake line
of its own car and, when coupled, also preferably so con-
nected to that of the adjoining car. An air-operated brake line
valve of the mechanism is normally closed and adapted to
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open on coupling, close on intentional uncoupling and remain
open on accidental uncoupling. Operating air for this valve is
supplied by one or the other of the brake lines through the pip-
ing circuit and preferably controlled in its application by an
air-actuated control valve and pilot valves for controlling the
actuation of the control valve, one pilot valve being mechani-
cally responsive to coupling of the mechanical coupler for ac-
tuating the control valve to open the brake valve and the other
responsive only to intentional unlocking of the mechanical
coupler for actuating the control valve to close the brake
valve.

A pilot line, preferably included in the piping circuit and
connected on coupling to a corresponding_line of the then
mated system, enables the response of the second or closing-
initiating pilot valve to be applied also to the line valve of the
other system. The second pilot valve responding only to inten-
tional unlocking and the piping circuit being supplied by, but
not exhausting through, the brake line, the brake valve in an
accidental uncoupling remains open for bleeding the brake
line to atmosphere and producing the then required brake ap-
plication. In the preferred embodiment, only the coupling
pilot valve and the air couplers at the ends of the brake and
pilot valve and the air couplers at the ends of the brake and
pilot lines are required to be directly exposed to service
shocks on the mechanical coupler, with consequent minimiz-
ing of the potential damage to more fragile components of the
system.

The foregoing and other objects and features of the inven-
tion will appear hereinafter in the detailed description, be par-
ticularly pointed out in the appended claims, and be illustrated
in the accompanying drawings, in which:

FIGURE DESCRIPTION

FIG. 1 is a fragmentary side elevational view of an applica-
tion of the automatic coupler system of the present invention
to a typical knuckle type mechanical coupler;

FIG. 2 is a fragmentary front elevational view of the train
line connector of FIG. 1; :

FIG. 3 is a fragmentary vertical sectional view on an en-
larged scale, taken along lines 3-3 of FIG. 2;

FIG. 4 is a vertical sectional view taken along lines 4-4 of
FIG. 3;

FIG. 5 is a fragmentary sectional view taken along lines 5-5
of FIG. 4;

FIG. 6 is a longitudinal sectional view on an enlarged scale
of the uncoupling valving of FIG. 1 and its connection to the
lock operating rod of the mechanical coupler;

FIG. 7 is a schematic view of a preferred embodiment of the
valve mechanism of the system of the present invention; and

. FIG. 8 is a schematic view of an alternate embodiment of
the valve mechanism.

DETAILED DESCRIPTION

Referring now in detail to the drawings in which like
reference characters designate like parts, the automatic pneu-
matic coupling system of the present invention is applicable to
the brake line of any railway car equipped with air brakes and
automatically couplable mechanical couplers, whether or not
the mechanical couplers are manually or automatically un-
couplable. The system thus may be applied to a car equipped
with combined mechanical, air and electric couplers for pheu-
matically rather than electrically controlling automatic
coupling and uncoupling of the brake line. However, the
greatest present need for it is on freight cars in interchange
service which have no electric lines and, for lack of an auto-
matic coupling system differentiating between intentional and
accidental uncoupling, must now have their brake lines cou-
pled, uncoupled and valved by workmen going between cars,
with consequent danger to the workmen and expense to the
railroads. It, thus, is to a typical freight car equipped with
A.A.R. standard knuckle-type freight car couplers and having
as its only through train line a brake line for operating its air
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brakes, that the improved pneumatic coupling system has
been applied as exemplary of the invention, with the illustra-
tion and description limited to one of the independently
operable duplicate systems at opposite ends of the car.

In the exemplary freight car application, the car has as its
mechanical coupler 1, an A.A.R. standard knuckle-type
freight coupler, suitably a Type F interlocking coupler.
Coupling or locking automatically as it and a mating coupler
are brought together in a coupling operation, the illustrated
coupler 1 typifies knuckle-type and other conventional
couplers in being uncouplable if either it or the mating coupler
is untocked. Ordinarily and on the illustrated coupler, this un-
coupling or unlocking operation is performed on one of the
couplers by manually applying leverage to a handle 2 at a side
of the car of an operating rod 3 mounted on the end of the car
and mechanically connected to the rotor 4 of the coupler’s
locklift assembly (not otherwise shown). However. if, as in
Cope Pat. No. 3,245,553, issued Apr. 12, 1966, the coupler is
unlockable by a fluid-operated uncoupling mechanism, the
uncoupling or unlocking operation may be performed either
manually on a handle of the mechanism at the same location
or by remote control, the result of the unlocking in any case
being to uncouple the couplers.

Combined with the illustrated or other suitable mechanical
coupler 1, the automatic pneumatic coupling system of this in-
vention, designated as 5, is comprised of an air coupler 6 on
the adjoining end of the car’s brake line 7. Suitably a rubber or
like grommet or bushing, the air coupler 6 is intended to cou-
ple and uncouple automatically on or incident to coupling and
uncoupling of the mechanical coupler. How this is accom-
plished will depend somewhat on the form of the mechanical
coupler. Thus, with a mechanical coupler of the automatic
hook-type, the air coupler can readily be mounted directly on
the mechanical coupler by insetting it in the coupler’s flat
front face, while, with a knuckle or other type of mechanical
coupler not having such a face, the air coupler is more con-
veniently mountable on a separate train line connector itself
mounted either on the mechanical coupler or independently
on the adjoining end of the car and connected therethrough to
the mechanical coupler. Consistently, the preferred mounting
of the air coupler 6 for the illustrated automatically coupling

" Type F knuckle coupler is on a train line connector 8
generally similar to that disclosed in Geoffrey W. Cope appli-
cation Ser. No. 706,484, filed Feb. 19, 1968, in having a hous-
ing 9 fixed to and suspended from the head 10 of the coupler 1
and a coupler member 11 gimbal-mounted for relative lon-
gitudinal and universal movement in the housing. As in the
Cope application, the coupler member 11 has a head 12 posi-
tioned forwardly of the housing and a hollow shank 13 extend-
ing from the head rearwardly through the housing and flexibly
connected to the usually rigid within-car section 14 of the
brake line 7. Also similarly, the coupler member 11 has a flat
circular front face 15 surrounded by integral gathering wings
16 and the air coupler 6 is inset in that face at the front end of
the hollow shank 13 which forms the front or outer side of the
brake line.

For automatically valving, as well as coupling and un-
coupling the adjoining end of the brake line, the coupling
system 5 includes a valve mechanism or assembly 17 which
not only opens and closes automatically in response to
coupling and intentional uncoupling, but also automatically
differentiates between intentional and accidental uncoupling
of the coupler 1 or coupler member 9, respectively, for closing
the brake line to hold pressure and bleeding it to atmosphere
to produce the brake application required in such case. De-
pending for its automatic operation entirely on the coupling
and uncoupling operations of the mechanical coupler 1 and
brake line air pressure, the preferred valve mechanism is es-
sentially an assembly of pneumatic or, more simply, air valves,
powered in part by brake line pressure and responsive to the
condition of the mechanical coupler for opening or closing
communication with the brake line 7 through the air coupler
6, as appropriate to that condition.
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As its basic components, the preferred valve mechanism 17
has a4 normally closed, air-operated or piloted brake or brake
line valve 18 in the end portion of the brake line 7 for opening
and closing communication therewith through the air coupler
6. an air-actuated or piloted control vaive 19 for controlllng
application of operating air to the brake valve ‘and ‘valving
controlled by and responsive to coupling and intentional un-
coupling of the mechanical coupler for pneumatically con-
trolling the condition of the control valve and therethrough
that of the brake valve. Suitably, the bmke valve 18 may be a
two-way, air-opened, spring- -closed’“valve, that lllustrated
being of the poppet type with side or m]et and outlet ports 20
for connection in the brake line, a valvé member 21 balanced
against pressurc in the brake line for closing and opening com-
munication between the side ports, a return spring 22 for shift-
ing the valve member in a closing direction and, as an air pilot
for shifting the valve member in the opposite direction against
the spring, a head 23 on the end of the member and presented
or exposed to operating air admitted through an operatmg air
port 14 in the corresponding end of the valve.

As illustrated, the companion control valve 19 for con-
trolling the operation of the brake valve 18, suitably is a three-
way, double-piloted actuated and detented valve of the spool
type having for air for operating the brake valve 18 an outlet
port 25 connected to the operating air port 14 of the brake
valve and inlet and exhaust ports 26 and 27 alternately con-
nectable to the outlet port. For making the alternate connec-
tions, while balancing the pressure upon it of the operating air,
the preferred valve member 28 of the control valve is a mul-
tiheaded spool, appropriately headed for bracketing the flow
controlling ports 25, 27 and 26 and having at opposite ends to
serve as the double air pilots of the valve a coupling head 29
and an intentional uncoupling head 30 presented or exposed
to actuating air admitted respectively through a coupling air
port 31 and an intentional uncoupling air port 32 at or in the
corresponding ends of the valve. Shiftable in one direction to a
coupling position by air pressure applied to its coupling head
29 and in the opposite direction to an uncoupling position by
air pressure applied to its uncoupling head 30, the valve
member 28 is adapted to be yieldably held in either position
by a spring-pressed ball or other suitable locking detent or
device 33.

The coupling and uncoupling valving, responsive to
coupling and intentional uncoupling of the mechanical cou-
pler 1 and responsible for operating the brake valve 18,
preferably includes separate coupling and uncoupling valves
34 and 35 directly responsive respectively to coupling and in-
tentional uncoupling of the mechanical coupler and on their
outlet sides connected or connectable respectively to the
coupling and uncoupling air ports 31 and 32 of the control
valve 19. For any type of mechanical coupler, the coupling
valve 34 suitably is of the spring-pressed or returned, plunger
type and mounted in the head 10 or 12 of the mechanical cou-
pler or the separate train line connector 8, depending on'the
form of the mechanical coupler, with its plunger 36 normally
spring-projected and presented for engagement with and
depressing, telescoping or actuating by the mating coupler or
coupler member. In turn, the uncoupling valve 35 will be actu-
ated mechanically or otherwise, as appropriate to the lock
operating mechanism by which the mechanical coupler is un-
locked or uncoupled. For the illustrated mechanically un-
locked mechanical coupler 1, the coupling and uncoupling
valves 34 and 35 are both suitably mechanically actuated,
each for applying actuating air to the corresponding end of the
control valve 19.

While a reservoir or other suitable pressure source may be
also used on cars so equipped for universal application, brake
line pressure, usually in the range of 80—90 p.s.i., is contem-
plated to be used for supplying or powering the valve
mechanism 17 with compressed air for actuating or operating
at least the brake and control valves 18 and 19. For-such
supply, the valve mechanism conveniently includes a pneu-
matic piping circuit 37 in which its several valves are directly



s

3556 314

or mdrreetly connected and which taps lhe brake Ilne 1 for air ‘

-pressure. This circuit-preferably has at least two branich lines, |

- one 38 for.direct supply of brake line air or air' pressure to the

6

rmmc.llly pneumatically “operated: or actuated in serics or

“sequence -and ‘substantially srmultaneoubly and -instantine- -

“ously on mechanical actuation of the puffer 44 in 4 coupling

.control ‘valve 19 for operating’ the brake valve 18- :nd the .

other 39 having the uncoupling valve 38 connected therein for

supplying the same pressure through that vaive to the un--

coupling port 32 of the control valve: A-bypass fine 41 from
the air coupler 6 to the piping circiit- 37 around the' brake
vaive 18 also preferably:is provided-for supplying or powering

the piping circuit with- pressure from the brake line of a car '

coupled to its end of its own car in case its own brake: line is

10

for some reason uncharged unpressurized, or dead at a time -

when supply of air power is demanded. Further, for enabling
the piping circuit to be supplied, charged or. powered with
~ brake line pressure; without losing pressure to its own or the
adprmug brake linc.on subscquent pressure fluctuations in or
unpreuunzmg or exhausting of the latter. check:valves 42 are

15

".an intentional uncoupling oper:mon. the brake valve must be: - .
‘closed by bleeding the operating air on its operating head 23

_ ,provnded inthe: bypass linc-41 and i in the'lead or tap 43 ofthe

piping circuit to/ ns own brake Ime "I beyond |ts conncctron to
. the bypass lrne

20

The same.in lhe fore;omg respecls. the main, prlmary or -

first and.the alternate; sccondary or second embodiments 'of
 the valve mechanism 17, illustrated as exemplary of the inven-
tion, differ in the pamculurs now to be described. In the main

embodiment. shown-in FIG. 7, the couplmg valve 34 is so-.

called pulfer'or ofe-way: valve 44 capable, itself of, developing
or producing a charge of compressed air_on: actuation or
-depremn. of the plunger 36 against’ the force of the lmer s
" return spring 4. This char;e is developed by a piston or pres-

operation, the secondary pilot_valve ‘opening in response to

‘the pressure charge frqm the puffer for supplying actuating air

at brake line pressuré for opemng the ‘control valve and
therethrough applying operating air at the same pressure o
the brake valve for opehing the latter, ln ‘process, the valve
member: 28 of the control valve 19 will have been shifted to
coupling position to connect the inlet andoutlet ports 26 and
25 and then yieldably held or locked in that-position by the -
locking detent 33, regardless of contlnued application of pres-
suire to its coupling head 29. and in: that position causes the
brake valve 18 to be opened and held-open by-the brake line
pressure supplied through the piping circuit 37. Conversely.in.

for enabling its valve member 21 to be shified to closed posi-

tion-under force of the spring:22. This action is’ ‘produced au-
tomatically through the uncouphng valve and pneumatic con-

‘nections on its outlet side to the control valve 19 and seconda-

~.ry pilot valve S1, by connecting the uncoupling vaive to the

25

‘lock: operating mechanism of the: ‘mechanical coupler l for

oper.mon or actuation thereby.
- I, as’in’ the. illustrated: embodlrm.nts‘ the - assoclated

- ‘mechanical coupler 1 is unlocked by manual operation or ac-:
- tuation of the operating fod 3 of its mechanical lock operating.

30

.. sure head 46 on the rear-end of the plunger and suitably sealed . -

1o the valve body 47 by a rolling diaphragm 48, in a pressure -

chunber"rnthebodyreamrdoﬂhehead The puffer. 44

" hasasitsonly port an oullet pon 50 Ieadmg from the presmre

chamber 49;

. The puffer. “is ruued and uncc developmg its_own

. charge and not dependent for supply on brake line pressure; is
readily mountable either in the head of a suitable mechanical

- coupling valve.is a two-way, so-called: stop or.on-off valve, .

‘mechanism through the rod’s handlc’2, the. uncoupling valve

35 conveniently is connected to the handle for mechanical ac-
tuation thereby as the handle is swung to unlock the mechani-’
‘cal’ coupler Sultably for: the -purpose, the: ‘illustrated un-.

k. whose valve member 64 is necked to-pass.air between inlet

35

and outlet ports 68 and 66 in the body 67 of the valve and nor- . o

mally is held in posmon to close or block access between those
ports by a return spring 68. For. shifting it to open position

‘against the force of the spring 68, the valve member 64 hasa

, such as the automitic hook type, or, as iltustrated, in -

L the head 12 of the coupler member 11.of a separate train line

" spring 48 for engagement with the mating coupler or member

. 40
" connector' 8. with its plunger 36 normally projected by the -

-~ and without risk-of damage to itself or.its ‘connection to the

* balance of the.valve mechanism 17 from service shocks on the
" mechanical coupler. However. as the. pressure -charge it is
capable of developing is low relauve to brake line pressure

stem 69 projecting through and beéyond one. end of the valve
body 67 and. conveniéntly - clevised.‘at. its outer end for -

“mechanical connection to the handle. 2 of the operating rod 3:

intermediate the handle's ends and outwardly of or away from

‘its swinging axis. “To prevent accidental actuation or operation

“-of the uncouplmg valve 3§ by limited swinging of the handle 2

45

and usually around S p.s.i., the puffer is not readily adapted to :

_ actuate the control valve 19 directly and, instead, ordinarily

must act as a pnmary pilot valve for actuating or operatmg a

:secondary pilot of fluidic interface valve 81, sensitive in actua-
tion-to the puffer’s low pressure and supplied brake line pres-

-under. service forces on the car and delay. but ensure full ac-’
“tuation by the time the lock (not shown)- of the ‘illustrated
" knuckie type coupler 1 has reached lock-set or untocked posi-

tion preparatory to throwing open the knuckle 70, as wellasto .

" minimize the stress on the valve member 64 rt‘ the handle is

50"

- sure on its inlet side- through branch line 52 of the piping cir- -

«cuit 37 to which its inlet port 83 is connected. Except for its
sensitivity in actuation to low pressure, the secondary pilot
valve 51 sundbly isa double-plloted valve similar to the con-
- trol valve 19 in having an outlet port 54 alternately connecta-

. ‘ble to the inlet port. '83 and an exhaust 88, with the ports 50
connectable by a multiheaded ;pool or valve member 86

" 57 and 88, exposed or presented to actuating air admitted
“through coupling and uricoupling air pom 59 and 60 at cor-

B ,respondrng ends of the valve. For sensitivity preferably scaled
against ieakage to the body 61 of the secondary prlot valve §1.

by a rolling dnphn.m €2, the coupling head 57 is exposable

s$

overswung, the preferred connection is a combined springand
lost motion connection 71.connected at its ends to the stem 69
and the handle. Combining a spring 72 and a pin-and-siot lost

" motion connection 73 arrapged in tandem, the connection 71

takes up accidental swrngmg in lost motion and the actual ac-
tuation and any overswinging in the sprm;. Thus, for the illus-
trated Type F coupler with an ar¢ of swing of the handle of
about 50° to-lockset position, the pin-and-slot connection 73’

: - suitably can take up the first 40° of the handle's swmg and the
- balanced against operating air passing between the ports and 60 spring 72 the balance.
. having as air pilots couplifig and uncouphng actuating heads

63

‘toa pressure charge from the puffer 44 applied through a line -
" coupling valve, brake line pressure will be applied to the un-
" coupling heads 30 and 58 of the control and secondary pilot

. . 63 connecting the puffer’s outlet port 5010 the coupling port
59 of the leconduy pilot valve. In turn, the outlet port 54 of

the latter valve is connected to the coupling port 31 of the
control vaive 19 for altermtely wpplylpg actuating air at

brake line pressure to and bleeding the au' from the coupling

prlot end of the controf valve.

Connected in series in the piping crrcuu ‘37, the secondary

70

So connected for actuation to the unlockmg mechanism of
the mechanical coupler 1, the uricouphng valve 38 is con-
nected in the uncouplmg branch or prlot air line 40 of the pip- .
ing circuit 37 with its inlet port 65 open to brake line pressure

‘ and its outlet port 66 connected through separate leads to un- .

coupling ports 32 and 60, respectively, of the control valve 19

and secondary pilot valve S1. Thus, on opening of the un- i

valves. The opposing pressure in the secondary pilot valve S1
being the: relatively low pressure produced by the puffer 44,

“the line pressure on the uncoupling head S8 of that valve will

shift its valve member 86 to the position in which its outlet
port 854 is connected to its exhaust port 85 and thereby ex-

prlot valve 51, control valve l9 and brake valve ll are auto- 75 haust the operating air from the coupling head 29 of the con-

-
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trol valve, Thereupon unopposed, the brake line pressure on
the uncoupling head 30 of the control valve 19 will shift its
valve member 28 to a position to connect its outlet port 25 to
its exhaust port 27. Locked in that exhausting position by its
locking detent 33, the control valve, by bleeding or exhausting
through it the operating air from the actuating head 23 of the
brake valve 18 will cause the latter to close under force of its
spring 22 and prevent escape of air from. the brake line 7
through the air coupler 6 when the latter and its mating cou-
pler are uncoupled or separated.

As the unlocking of one of a pair of coupled mechamcal
couplers generally suffices for uncoupling them, the un-
coupling pilot line 40 preferably is extended forwardly to the
coupler 1 or coupler member 11 mounting the brake line air
coupler 6 and has at its front end a similar and similarly
mounted air coupler 74 for coupling in a coupling operation
with a mating pilot line air coupler of the control system on
the adjoining end of the other-car. This enables opening of the
uncoupling valve 35 on either car automatically-to produce
closing of the adjoining brake valves 18 on both cars through
the control valves 19 and secondary pilot valves 51 of the two
systems. As its air coupler 74 in an intentional uncoupling un-
couples or separates from that of a mating system, the pilot
line 40 bleeds the uncoupling pressure applied through the un-
coupling valve 35. This and the simultaneous release of the
plunger 36 of the coupling valve 34, automatically readies or
presets the system for the next coupling operation. .

As in Cope apphcatlon Ser. No. 706,484, .the lllustraxed
coupler member 11, in whose head 12 the air couplers 6 and
74 and puffer 44 are mounted and from whose front face 15
the air couplers and the plunger 36 of the puffer project, has
its front face 15 normally projecting forwardly of the coupling
line of the associated mechanical coupler 1, to release the
coupler member for angling relative to its housing 9 into align-
ment with the mating coupler member prior to completion of
mechanical coupling and thus ensure proper coupling of the
air couplers and actuation of the puffer,

The alternate or second embodiment of the valve
mechanism 17, shown in FIG. 8, is identical with the main or
first embodiment except that in a coupling. operation it is,
adapted to apply brake line pressure directly from the
mechanically actuated coupling valve 34 to the coupling head
29 of the control valve 19 without changing the action of the
control valve in coupling and intentional uncoupling opera-
tions. This it accomplishes by employing as its mechanically
actuated coupling valve a three-way, plunger-actuated valve
75 which replaces both the puffer 44 and the secondary pilot
valve 51 of the first embodiment and is like the puffer in being
mounted in the head 10 or 12 of the mechanical coupler, or,
as illustrated, the coupler member 11 of the separate air con-
nector 8 and having for actuation the coupling valve plunger
36 normally spring-projected forwardly from an appropriate
part of the mechanical coupler or the front face 15 of the cou-
pler member for engagement in a coupling operation with and
retraction or telescoping by the mating coupler or coupler
member.

Instead of developing its own pressure, the coupling valve
75 has an inlet port 76 connected to a branch line 77 of the
pneumatic piping circuit 37 for supply of brake line pressure
therefrom and an outlet port 78 connected to the coupling air
port 31 of the control valve 19. Normally blocked or closed
from the inlet port 76 by a valve member 79, of which the
plunger 36 is the forwardly projecting stem, and then con-
nected to the exhaust port 80, the outlet port 78, when the
plunger is retracted or depressed, is connected to the inlet
port for passing brake line pressure through the then open but
normally closed valve to the coupling head 29 of the control
valve 19. As the plunger 36 will be held against spring projec-
tion by the mating coupler or coupler member, when the un-
coupling valve 35 is actuated in an uncoupling operation, at
that time the pressure on the coupling head 29 of the control
valve 19 cannot exhaust and both that head and the un-
coupling head 30 are exposed or subjected to brake line pres-
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sure. Consequently, to enable it to shift under the pressure on
the uncoupling head to exhausting position for bleeding the
operating air from and closing the brake valve 18, the valve
member 28 of the control valve 19 in this embodiment is a dif-
ferential piston with its uncoupling head larger in presented
area than the coupling head by a difference sufficient to shift
the valve member to exhausting position against the pressurce
on the coupling head and the initial resistance of the locking
detent 33. As in the first embodiment, the actuating air pres-
sure applied by the coupling valve 34 or 75 is rclieved in an in-
tentional uncoupling simultaneously with exhausting of the
uncoupling air pressure in the pilot line 40, in this case by
bleeding or exhausting through the exhaust port 80.

Operating basically in the same way, both of the embodi-
ments of the valve mechanism 17, under pneumatic dctuation
by brake line pressure except for the actuation of the coupling
and uncoupling valves 34 and 35, automatically will open the
brake valves 18 of its own and the mating control system in a
coupling operation and close those brake valves in an inten-
tional uncoupling operatlon and require for such automatic
action only that the piping circuit 37 bc charged with brake
line pressure either through the tap 43 from its own brake liné
7, or through the bypass line 41 from the brake line of the ad-
Jommg car. In fact; for automatically opening the brake valves
it is not essenitial that the piping circuit or brake line of either
car be pressurized at the time they are mechanically ‘coupled,
since the depressing of the plunger 36 of the coupling valve of
either embodiment incident to the mechanical coupling will
automatically open the brake valves in the manner described
the moment pressure is supplied to either brake line. Addi-
tionally, and of vital importance for compliance with 1.C.C.
regulations, either embodiment on an accidental uncoupling
or separation of the brake line 7 from that of the adjoining car,
either at the air couplers 6 or elsewhere between the brake
valves 18, will differentiate such uncoupling from the inten-
tional uncoupling and automatically bleed or exhaust the
brake lines of both cars and praduce an emergency brake ap-
plication throughout the train. The reasons for this are
twofold, one that the brake valve, once opened, is closed by
exhausting its operating air only when the uncoupling valve 35
is actuated and the other that the brake line pressure is
preserved in the piping circuit 37, regardiess of the condition
of the compressed air in its own or the adjoining brake line, by
the check valves 42 through which it is conriected thereto. No
actuation of the uncoupling valve 35 then occuring and the
plpmg circuit 37 then being chargéd, the brake valve 18 will
remain open on an accidental unicoupling, so as to bleed or ex-
haust therethrough to atmosphere pressure in the brake line
and produce automatically an emergency brake application.

While the first embodiment has the advantage over the
second of requiring no line under brake line pressure to be
connected to the coupling valve 34 and thus exposed to ser-
vice shocks on the mechanical coupler, neither embodiment
requires its other valves or the balance of the piping circuit 37
to be exposed to such shocks or even mounted on the end of
the car and, instead, permits them to be mounted within the
bounds of the car in the positions in which they are protected
by the car's cushioning mechanism from coupler shocks. Also,
if desired, a car equipped with the automatic coupling system
of this invention can be adapted for coupling of its brake line 7
to that of a car with conventional manual brake line 7 to that
of a car with conventional manual brake line coupling simply
by providing a bypass around the brake valve 18 from the
within-car section 14 of the brake line 7 and fitting the bypass
with the usual angle cock and gladhand.

From the above detailed description, it will be apparent that
there has been provnded a coupling system for a brake line of a
railway car which requires for automatic operation and dif-
ferentiation between intentional and accndental uncoupling,
only the availability of brake line pressure. It should be un-
derstood that the described and disclosed embodimehts are
merely exemplary of the invention and that all modifications
are intended to be included that do not depart from the spirit
of the invention and the scope of the appended claims.
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I claim: -

1. An automatic coupling system for a brake line of a rail-
way car having air brakes and mechanical couplers, compris-
ing air-operated brake valve means in said line for opening
and closing communication therewith through an end thereof,
a control valve means. conpected between said brake valve
means and a source of operating air to be air-actuated
between a first operating condition for supplying operating air
to said brake valve means to effect.its opening and a second
operating condition for exhausting operating air from said
brake valve means to effect its closing and actuating means
paeumatically circuited.in-an. automatic arrangement. with
said control valve means. to be automatically responsive to
coupling.and intentional uncoupling of an‘adjoining mechani-

- cal coupler foractuating said control valve ‘means between
said first and second operating conditions on coupling and un-
coupling of said mechanical coupler; said actuating means

being nonresponsive for actuating said control valve means on-

accidental uncoupling of said mechanical coupler permitting
‘said control valve means to hold said brake valve means.open
to exhatst said line therethrough and produce an apphcauon
of said brakes.

3. An automatic couplmg system accordmg to claim 2,
wherein the control valve means for obtaining brake line air as
‘ operalmg and.actuating: air is connectable for supply only to
,lhe brake lines of its own car and a car coupled thereto.

4. An automatic coupling system according to claim-1,
wherein the brake valve means is normally closed, and includ-
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11. An automatic coupling system for a brake line of a rail-
way car having air brakes and mechanical couplers, Lomprls-

*ing air-operated normally closed brake valve means in said

20

line for "opening and closing communication therewith

‘through an end thereof, and air-actuated control valve means

connected between said brake valve means and a source of
operating air therefor and automatically shiftable by air actua-
tion in response to coupling and intentional uncoupling of an
adjoining mechanical coupler between a coupling position for
supplying operating. air to the brake valve means to ‘effect
opening thereof and -an uncoupling position for exhausting
operating air from the brake valve means to effect closmg
thereof, said control valve means being releasably locked in
each of its coupling and uncoupling positions and being non-
responsive ‘to accidental uncoupling of said mechanical cou-
pler for then holding said brake valve means open:to exhaust
said_line therethrough and produce an application of said
brakes, a piping circuit connecting the valve means and sup- -
plying brake line air as operating air for the brake valve means

_ and actuating air for the control valve means, said piping cir-

- cuit on coupling of the end-of the brake line to an end of the

25

ing an air coupler on the end of the brake line and connected

‘to - the adjoining - mechanical coupler - for . automatically
>coupling and uncoupling respectively on couplmg and un-
couplmg of the. mechanical coupler..

§. ‘An automatic couplmg system accordmg to. claim 4,
wherem the control valve means is shiftable by said actuating
means between said first and second operating conditions, and

- said actuating means includes coupling and uncoupling valve

"' means automatically responsive respectively.to coupling and

- intentional uncoupling of the mechanical coupler for applying
" actuating air to'the control valve means for shifting thereof
respectively to coupling and-uncoupling positions. ‘

‘6. An automatic coupling system according to claim §, in-
cluding a piping circuit connecting. the valve means and sup-
plying brake line air as operating air for.the brake valve means
and actyating air for the control valve means.

" . 7.. An automatic coupllng system accordmg to claim: 6,

. wherein the piping circuit on coupling of the end of the brake
line to an end of the brake line of another car is connected for
supply only to both brake lines.

8. An automatic coupling system accordmg to claim 7,
‘wherein the coupling valve means includes a valve having a
normally spring-projected plunger and mechanically actuated
"by depressing of said plunger in coupling of the adjoining
mechanical coupler to a mating mechanical coupler, and the
uncoupling valve means is a valve operatively connected to
unlocklng mechanism of the mechanical coupler for applying
actuatmg air to: shift the control valve means to uncoupling

ition oni operation of said unlocking mechanism.

9. An' automatic coupling system according to claim 7,
wherein the coupling valve means is mechanically actuated in
coupling of the adjoining’ mechanical coupler to a mating

" ‘mechanical coupler for .automatically opening said brake

~valve means on pressurizing of either brake line.

10. An automatic coupling system for a brake line of a rail-
way car having air brakes and mechanical couplers compris-
ing a normally closed air-operated brake valve in the brake
Jine for opening and . closing communication therewith
through an end thereof, first valve. means  responsive - to
coupling.of the adjoining mechanical coupler for effecting a
supply of operating air to and opening said brake valve, and
second valve means responsive only to unlocking of the
tnechanical coupler in an intentional uncoupling operation for
effeclmg a closing of said brake valve by bleeding said operat-
ing air therefrom, said first and second valve means each being
pneumatlcally circuited “in an automatic arrangement with
respect to said brake valve
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brake line of another car being connected for supply only to
both brake lines, an air coupler on the end of the brake line
and connected to the adjoininig mechanical coupler for auto-
matically. coupling and uncoupling respectively on coupling

“and uncoupling of the mechanicai coupler, and coupling and

uncoupling valve means automatically responsive respectively
to coupling and intentional uncoupling of the mechanical cou-
pler for applying actuating air to the control valve means for
shifting thereof respectively to couplmg and uncoupling posi-
tions, said coupling valve means comprises.a valve having a
normally spring-projected plunger and mechanically actuated
by depressing of said plunger in coupling of the adjoining
mechanical coupler to a mating mechanical coupler, and said
uncoupling valve means comprises a valve operatively con-
nected to unlocking mechanism of the mechanical coupler for
applying actuating air to shift the control:valve means to un-
coupling position on operation of said unlocking mechanism.

12. An automatic coupling system according to claim 11,
wherein the piping circuit includes a pilot line connecting an
outlet side of the uncoupling valve means to an uncoupling
side of the control valve means and having a normally open
outer end carrying an air coupler automatically couplable with
and uncouplable from a pilot line air.coupler of a mating
system’ respectively on coupling and uncoupling of the as-
sociated mechanical couplers, the uncoupling valve means is a
normally closed on-off valve. automatically closmg after un-
locking of the mechanical coupler, and actuating air supplied
through the uncoupling valve for shifting the control valve
means to uncoupling position is bled through the air coupler at
the end of the pilot line on separation thereof in an intentional
uncoupling from the pilot line air coupler of the mating
system.

13. An automatic coupling system according to claim 12
wherein the mechanically actuated coupling valve and the
brake and pilot line air couplers are carried in spaced relation' .
by a head of the mechanical coupler.

14. An automatic coupling system according to claim 13,
wherein the mechanical coupler is an automatically couplable
knuckle-type coupler, the mechanically -actuated coupling
valve and brake and pilot line air couplers are mounted
directly on a head of a coupler mémber suspended from the
head of the mechanical coupler, and the uncoupling valve is
connected for mechanical actuation to a lock operating rod of
the mechanical coupler.

15. An automatic coupling system according to claim 12,
wherein the mechanically actuated coupling valve is a puffer
developing a low-pressure air charge on depressing of ‘its
plunger, and the coupling valve means includes an air-actu-
ated secondary pilot valve alternately responsive to the charge
from the puffer and air from the uncoupling valve respectively
for supplying air at brake line pressure for actuating the con-
trol valve means to coupling position and for bleeding the sup-
plied air to atmosphere.
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16. An automatic coupling system according to claim 12,
wherein the mu.hdnigally actuated coupling valve is a three-
way valve supplied with air at brake line pressure for supplying
said air directly to the control valve means for actuation
" thereof to coupling posmon on depressing of the plunger and
blecding the applied air to atmosphere on release of the
" plunger, and the control valve means has a differential piston
for shifting to uncoupling position under the same pressure on
both ends.

17. An automatic coupling system for a brake line of a rail-
way car having air brakes and mechanical couplers, compris-

[
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12
ing a normally closed air-operated brake valve in. the brake
line for opening and closing communication .therewith
through an end thereof, pneumatically self-generating first
valve means responsive to coupling of the adjoining mechani-
cal coupler for effecting a supply of operating air to aird open-
ing said brake valve, and sccond valve means responsive only
to unlocking of the mechanical (.ouplcr in dn infentionak’un-

"coupling operation for effecting a ‘_losmg of said bmk; \.1I\L

by bleeding said operating air th:.rdrom
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