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United States Patent Office 

3,667,333 
AJTOMATIC COUPLER FOR RAEWAY CAERS 

Mortinner B. Canaeroa, Pittsburgia, Pa., assig or to Wes? 
inghouse Air Brake Company, Wilmerding, Pa., a cor 
poration of Pennsylvania 

Fied Feb. 25, 1957, Ser, No. 642,166 
22 Claims. (CI. 23-22) 

This invention relates to automatic coupler apparatus 
and more particularly to Such apparatus for multi-unit 
articulated vehicles in which an axled end of one vehicle 
unit supports via a coupler a non-axled end of a second 
vehicle unit having retractable doily wheels capable of 
being lowered for independent support of such non-axled 
end when the two vehicle units are separated. 

In such multi-unit articulated vehicles, it is desirabie 
that lowering and raising of the dolly wheels on the Sec 
ond vehicle unit and coupling and uncoupling of the two 
vehicle units may be effected simply and without employ 
ment of undue physical exertion, and accordingly the 
present invention provides a fluid pressure operated ap 
paratus under control of operator's control valve means 
to effect such uncoupling. 

It is also desirable that the dolly wheels on the second 
vehicle unit occupy their fully lowered positions prior 
to separation of the two vehicle units in order to avoid 
mishap to such second vehicle unit, and accordingly the 
present invention comprises interlock means which assures 
that the dolly wheels on the second vehicle unit are fully 
lowered prior to unlocking the coupler members securing 
together the two vehicle units. 

Since the dolly wheels are locked in their retracted 
position, the present invention further provides interlock 
means for assuring that the dolly wheels are unlocked be 
fore power-effort is exerted to lower them. 

In certain types of vehicle units, such as certain railway 
cars employed in passenger trains of the “Train X" type, 
for example, the dolly wheels at the non-axled end of 
such units may be actuated to their raised and lowered 
positions through the medium of a rotatable shaft com 
mon to each, and accordingly certain features of the pres 
ent invention relate to the use of such a rotatable shaft in 
conjunction with operating and interlock features as pre 
viously set forth. 

In a multi-unit articulated vehicle of the “Train X 
type referred to above, the body of the axled end of the 
one car is normally supported on air springs which when 
depressurized results in lowering of such axled end of 
the body of the one car into support by caged mechani 
cal springs. Further, such axled end of the body of the 
one car includes a male coupler member in the form of 
a coupling pin extending horizontally therefrom for in 
sertion in a female coupler member in the form of a 
coupling socket provided at the complementary dolly 
wheel end of the second car for the support-transmitting 
coupling between the two cars, The dolly-wheel mecha 
nism is so designed that the dolly wheels, while in their 
lowered position support the end of the car at a height 
in which the axis of the coupling socket lies below the 
axis of the coupling pin on the other car with its air springs 
pressurized, and so that the two axes will be in proper 
vertical alignment for coupling and uncoupling only when 
the aforesaid air springs are depressurized. Proper mat 
ing engagement of the two coupler members and coupling 
of the cars is thus assured in the event that the air springs 
should accidentally become depressurized as a result of 
leakage of fluid under pressure therefrom, for example. 
According to the present invention, a novel arrangement 
is provided whereby the air springs on the axled end of 
the one car may be depressurized intentionally during 
coupling for the purpose of lowering the coupling pin 
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thereon into proper vertical alignment with the coupling 
Socket on the other car to assure successful coupling of 
the two cars. With this arrangement intentional depres 
Surization of the air springs may also be accomplished 
prior to uncoupling of the cars. 

Still further, in the multi-unit articulated vehicle of the 
aforesaid "rain X" type, while the axled end of the body 
of the one car is coupled for support of the non-axled 
end of the second car and the dolly wheels thereo are 
in their lowered position, depressurization of the air 
springs on the one car results in bringing the lowered 
dolly wheels into closer proximity of the rails and there 
by reduces to a minimum amount the vertical distance 
which the end of the respective car must drop for the dolly 
wheels to contact the rails and thus support the car inde 
pendently of the coupler upon separation from the other 
car. Shock to such dolly wheels and associated structure 
may thus be greatly reduced. Accordingly, the present 
invention provides means, operable during uncoupling of 
the cars, for effecting depressurization of the air springs 
on the axled end of the one car automatically in conjunc 
tion with the lowering of the dolly wheels and unlocking 
of the coupler on the non-axled end of the other car. 

Other features and advantages of the invention will be 
come apparent from the following more detailed descrip 
tion of such invention when taken in connection with the 
accompanying drawings in which: 

FIG. 1 is a simplified diagrammatic view in elevation 
of railway cars representing vehicle units of the type here 
inbefore identified, showing the manner in which such 
cars may be coupled together for complementary support 
to form an articulated grouping in a train, as well as the 
manner in which a particular car is supported on dolly 
wheels at its axleless end when uncoupled and separated 
from a complementary car; 

FIG. 2 taken in conjunction with FIG. 2a is a dia 
grammatic view, partly in outline and partly in section, 
of an automatic combined train pipe, train wire, and car 
coupler apparatus embodying the invention as employed 
on complementary ends of adjacent railway cars of the 
identified type; and 

FIGS. 3, 4, 5 and 6 are views, on enlarged scale and 
in cross-section, of details of certain components, herein 
after identified, of the coupler apparatus illustrated in 
FIGS. 2 and 2a. 

DESCRIPTION 

Referring to FIG. 1, for sake of illustration, railway 
cars of the type hereinbefore identified have an axled 
end with wheels a for constant engagement with the rails, 
as shown on cars labeled "Car 1" and “Car 2" for sup 
port of such axled end. The axleless end of each of “Car 
2” and "Car 3' is provided with retractable dolly wheels 3 
which are normally retracted, as shown wtih respect to 
"Car 2,' when such axleless end is supported through the 
medium of the car coupler 4 by the axled end of an ad 
jacent car, such as "Car 1' as shown in the drawing. 
When a car is separated or uncoupled, the dolly wheels 3 
are calised to assume a lowered position for engagement 
with the rails as shown with respect to the “Car 3’ for 
independent support of the axleless end of such car. 

Referring to FIGS. 2 and 2a, on the axled end of 
"Car 1' are air springs 5, two, for example, one ad 
jacent each side, which are interposed vertically between 
respective body member 6 and axle-supported members 
7 and the interior chambers 8 of which are adapted to 
be pressurized under the control of respective leveling 
valve devices 9 to maintain the car body at a preselected 
height above the axle during use of the railway car in 
a train irrespective of the load on such car. The leveling 
valve devices 9, for sake of illustration, may be of the 
type disclosed in the copending United States patent 
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application of Harry C. May and Joseph F. Frola, Serial 
No. 568,113, filed February 27, 1956, now Patent No. 
2,945,690, and assigned to the assignee of the present 
invention. This leveling waive device is mounted on the 
car body or member thereof and is operated by means 
(not shown) to so control connection of an air spring 
delivery pipe 10 to a supply pipe 11 or to a respective 
vent pipe 2 as to regulate the degree of pressuriza 
tion in the respective chamber 8 in the respective air spring 
5 to maintain the substantially constant degree of vertical 
separation between the body member 6 and the axle 
supported, unsprung member 7. 

Each of the air spring devices 5 comprises a caged 
spring assemblage 13 disposed within the chamber 8 there 
of for resilient support of the car body upon lowering of 
the respective body member 6 into engagement therewith 
when such chamber 8 becomes devoid of fluid under 
pressure. 
According to a feature of the invention, a means is 

provided whereby fluid pressure communication between 
the leveling valve devices 9 and the air springs 5 respec 
tive thereto may be disestablished and the interior cham 
ber 8 of such air spring may be vented to the atmosphere 
to intentionally effect lowering of the car body into 
support by the caged spring assemblages i3 associated 
with such air springs. Such means preferably may take 
the form in which it is shown in the drawings wherein two 
manually operated valve devices 4 are provided, one 
for each air spring. 

Each of the valve devices 14 has a delivery chamber 
15 which is constantly connected by way of conduit 
means 16 to the interior chamber 8 of the respective air 
spring 5 and such chamber 15 is normally open to the 
respective delivery pipe 10 from the leveling valve device 
9 by way of a central passage 17, in a combined supply 
valve seat and exhaust valve element 18, a supply cham 
ber 9 and a passage 19a. 

In each valve device 14, by rockable movement of a 
lever assemblage 20, a supply valve 21 may be actuated 
into engagement with element 18 to close the central 
passage 17 and displace said element 18 for exposure of 
a longitudinal slot 22, formed in the outer periphery of 
said element 8, to the delivery chamber 5 for estab 
lishing communication thereof with an atmospheric vent 
passage 23 to permit release of fluid under pressure from 
the respective air spring chamber 8 by way of conduit 
means 16 and said delivery chamber 15. A light bias 
spring 24 disposed into the delivery chamber 15 is ar 
ranged to oppose such displacement of the element 13 
and to return such elemeat to its seated position in which 
it is shown in the drawing upon unseating of supply 
valve 21. 

Operative connection between the lever assemblage 23 
and the supply valve 21 includes an axially slidable 
stem 25 attached at one end to said supply valve, a dia 
phragm follower member 26 attached to the opposite 
end of said stem 25, a diaphragm 27, a second diaphragm 
follower member 28, and a stem 29 attached at its 
one end to said follower member 28 and at its opposite 
end contacting a portion of said lever assemblage 20. 
A return spring 30 disposed in a non-pressure cham 

ber 3 at one side of the follower member 26 is arranged 
to urge such follower member and attached stem 25 in the 
direction of a control chamber 32 toward a repose posi 
tion defined by engagement of the follower member 23 
with the casing of the valve device and in which position 
the supply valve 21 is unseated from element 18. 
To enable simultaneous rocking movement of the 

lever assemblages 20 of the two valve devices 4 for 
seating of their respective supply valves 2i and unseat 
ing of their respective exhaust valve elements 18 to vent 
the interior chambers 8 of the respective air springs 5 
to the atmosphere, such lever assemblages 20 are pin 
connected at 33 to an operating bar 34 extending trans 
versely of the car body and having handles 35 at its 
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A. 
opposite ends to enable pulling of such operating bar 
from either side of the railway car. 
For reasons which hereinafter will become obvious 

or be made apparent, the control chambers 32 in the 
valve devices 14 are connected to a control pipe 36 
whereby pressurization of such control chamber may be 
effected for deflection of the respective diaphragms 27 
to actuate the respective stems 25 for seating of the 
respective supply valves 21 and unseating of the respec 
tive exhaust valve elements 18 for venting the interior 
chamber 8 of the respective air springs 5, in lieu of 
operation of such devices by manipulation of the opera 
tor's levers 20. Upon subsequent depressurization of 
the control chambers 32 in the devices 14 resultant from 
flow of fluid under pressure therefrom, the respective 
return springs 30 will effect return of the supply valves 
21 to their unseated positions in which they are shown in 
the drawing, while the bias springs 24 return the respective 
exhaust valve seat elements 18 to their seated positions 
in which they are also shown in the drawing. 
The coupler apparatus embodying the invention com 

prises, as shown in plan view in FIGS. 2 and 2a, a male 
coupler member 37 extending transversely at the wheeled 
end of "Car 1' for example, and secured to a body mem 
ber 38 thereof through the medium of a clevis arrange 
ment 39 which permits pivotal movement of the body 
of "Car 1" at its one end relative to said male coupler 
member 37 about the vertical axis of a pin 40, while 
providing for transmission of a pulling force therebe 
tween. 
The male coupler member 37 comprises a coupling 

pin 41 intermediate opposite ends thereof which pro 
jects perpendicularly in a horizontal direction from a flat 
end face 42 extending transversely of said coupler mem 
ber in a vertical plane. 
The coupler apparatus embodying the invention further 

comprises a female coupler member 43 which is mounted 
on the dolly wheel end of a car, such as "Car 2,' for ex 
ample, and comprises a coupling pin socket member 44 
disposed equidistant from its opposite ends and having 
a central opening 45 extending inwardly in a horizontal 
direction from a flat end face 46 of said female coupler 
member to accommodate the coupling pin 41. A latch 
member 47 is provided for extension into a slot 48 
formed in the coupling pin 41 of the male member 37 to 
cooperate with a shoulder 49 formed in said coupling pin 
to tightly lock the male and female coupler members 
together in the respective positions in which they are 
shown in the drawing with their respective end faces 
42 and 46 an abutting contact one with the other, as 
will be explained in detail hereinafter. 
The cars on which the subject automatic coupler appa 

ratus is utilized usually employ an electro-pneumatic brake 
equipment with an emergency feature, as well as other 
electrical equipment, and for this reason counterpart train 
wire connectors 50 are shown in outline in association 
with the male and female coupler members 37 and 43, 
respectively, as also are counterpart train pipe couplers 
53 for connecting a straight-air pipe 52 between the cars. 
A Supervisory air pipe 53 extending through the train 

is also connected between cars by way of a train pipe cou 
pling 54 associated with the coupling apparatus embody 
ing the invention. Supervisory air pipe 53 is normally 
charged by means (not shown) during operation of the 
trait), and when becoming devoid of fluid under pressure 
on any particular car automatically effects by other means 
(not shown) an emergency application of the brakes, in 
the Well-known manner. On the axle end of any particular 
car, Such Supervisory air pipe 53 has a connection via 
Such as a pipe T 55 to the supply pipe 11 to furnish fluid 
under pressure to the leveling valve devices 9 for regula 
tion of pressure of fluid in the air springs 5. 
On the axle end of a car, such as "Car 1,” for example, 

a portion of the straight-air pipe 52 is in the form of a 
flexible hose 56, while a portion of the supervisory air 



3,067,888 
5 

pipe 53 is in the form of a flexible hose 57. These flexible 
hoses 56 and 57 permit relative movement between the 
portions of the straight-air pipe 52 and of the supervisory 
air pipe 53 during swivel movement of the car body with 
respect to the male coupler member 37. Also on the 
axle end of "Car 1,' for example, there is provided an 
angle cock device 58 comprising the usual angle cock (not 
shown), interposed in the supervisory air pipe 53 between 
the pipe T 55 and the hose 57, which is positionable 
rotatably by a lever 59 to open or close the section of 
the supervisory air pipe 53 connected to the 55 to the 
portion connected to the train pipe coupling 54 according 
to whether or not an arrow 60 on said lever 59 is or is not 
in alignment with the direction of extension of the said 
supervisory air pipe. Actuation of the angle cock device 
58 to its closed position prior to uncoupling of cars pre 
vents loss of fluid under pressure from the supervisory air 
pipe 53 on the respective car upon its being uncoupled, 
to prevent an automatic application of the brakes on such 
car. Actuation of the lever 59 to effect such closure 
may be effected from either side of the car by inward 
movement of an operator's handle 6 or 62 operatively 
connected at 63 and 64, respectively, to opposite ends of 
the lever 59. Detent devices 65 carried by the car body 
cooperate with slots 66 and 67 formed in the operator's 
handles 65 and 62 to define and lock the angle cock de 
vice 58 in its open and closed positions, respectively. 
On the dolly wheel end of a car, such as "Car 2,' for 

example, the dolly wheels 3 are spaced apart for coopera 
tion with the rails and secured for rotation about the hori 
zontal axis of respective axles 68 carried on the ends of 
arms 69 projecting downwardly at opposite sides of the 
car from a dolly wheel actuating and coupler locking shaft 
7G extending transversely therebetween and rotatably sup 
ported adjacent its opposite ends by bushings 72 in body 
members 72 of the respective car. 

Gathering pins 73 secured to such body members 72, 
respectively, cooperate with respective accommodating 
openings 74 in the male coupler member 37 to properly 
align such body member 72 on "Car 2' with the male 
coupler member 37 of "Car 1' when the two cars are cou 
pled together. Corresponding gathering pins 75 adjacent 
opposite ends of the female coupler member 43, re 
spectively, cooperate with corresponding accommodating 
openings 75a in the male coupler member 37 for proper 
alignment between these two members when coupled to 
gether. 

For sake of illustration, the train pipe coupling 54 
associated with the supervisory air pipe 53 may simply 
comprise a hollow male member 76 in slidably sealed 
co-operation at its one end with the interior wall of a 
cylindrical fitting 77 carried by the male coupler mem 
ber 37, and biased by a spring 78 for sealing cooperation 
at its opposite end with an annular seat 79 of resilient 
material carried in a fitting 80 secured to the female 
coupler member 43. With the two coupler members 37 
and 43 coupled together, communication between portions 
of the supervisory air pipe 53 on the two cars is estab 
lished by way of central openings in the fittings 77 and 80 
and the interior of the hollow cylindrical male member 
76. Upon separation of the two coupler members 37 and 
43 the hollow cylindrical male member 76 will be re 
tained within the cylindrical fittting 77 by engagement of 
an outer portion of said male member with an annular 
shoulder 8 formed in said fitting. Prior to engagement 
of the male member 76 with the annular shoulder 31, 
fluid tight communication through the train pipe coupling 
54 will be maintained during separation between the cou 
pler members 37 and 43. 
As on “Car 1,” “Car 2' is provided with an angle cock 

device 82 for opening and closing the supervisory air pipe 
53 to the train pipe coupling 54 by pushing or pulling on 
an operator's handle 83 or 84 at one side or the other 
of the car, respectively, through the medium of a lever 
85 operably connected at its opposite ends by pins 86 and 
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87 to said levers. Detents 88 cooperative with slots 89 
and 98 in the operator's handles 83 and 84 define open 
and closed positions, respectively, of the angle cock de 
vice 82, and an arrow 91 marked on the lever 85 defines 
and indicates open and closed position of the angle cock 
device according to whether or not the arrow 9i is in 
alignment with the direction of extension of the super 
visory air pipe. 
The coupling control apparatus embodying additional 

features of the invention comprises locking means 92 for 
the combined dolly wheel actuating and coupler locking 
shaft 70; unlocking means 93 for unlocking the combined 
dolly wheel actuating and coupler locking shaft 70; actu 
ating means 94 for actuating the combined dolly wheel 
actuating and coupler locking shaft 70; dolly wheel po 
sition interlock means 95; coupler position interlock 
means 96; coupler latch retrieving means 97; an inverse 
double check valve device 98; a shuttle valve device 99; 
a control pipe coupling 160; and a pair of operator's con 
trol valve devices 9 and 102. 

Referring to FIGS. 2 and 5, the locking means 92 
for the shaft 70 in behalf of simplification is shown in 
the drawing as same would appear if viewed at right 
angles to the respective horizontal or plan view of the 
coupler members 37 and 43. The locking means 92 com 
prises a rotatable element 03 secured to the shaft 70 
and having spaced-apart radial shoulders 85 and 184 for 
abutting engagement with accommodating shoulders 96 
and 507, respectively, formed in retractable lock elements 
193 and 169, respectively. The retractable lock elements 
i88 and 89 are pivotally connected by pins 8 and 11, 
respectively, to a body member 12 and urged by spring 
13 in the direction of the rotatable element 163. A 
cylindrical surface i4 is formed on the rotatable ele 
ment 03 which extends circumferentially between the 
outer edges of the shoulders 85 and 186, to enable one 
or the other of the elements 108 and G9 to slide there 
along when not in engagement with the respective 
shoulders 104 and 165 or when not otherwise held out 
of engagement with rotatable element i83 as will be 
described in detail hereinafter. 
The means 93, as will be apparent from subsequent 

description of operation of the apparatus, serves a dual 
function in acting as both a means for unlocking the 
combined dolly wheel actuating and coupler locking shaft 
79 as well as in acting as a means for interlocking oper 
ation of the actuating means 94 for such shaft. Referring 
to FiGS. 2 and 3 in the drawings, such means 93 is 
in the form of cylinder device comprising a casing 5 
having formed therein a cylinder wall 36 defining an 
interior cylinder chamber in which are disposed spaced 
apart piston assemblages 17 and 18 which are in slid 
able sealing engagement with such cylinder wall 16 
and are operatively connected to a stem 19 by means 
of nut 20 in screw-threaded attachment with one end 
of said piston rod. The stem i9 extends outwardly 
from one end of the casing 15 in slidably guided coop 
eration with a bushing 25 and is provided at its outer 
most end with an integrally formed connector element 
522 adapting such stem for operative connection with the 
retractable lock elements A68 and 99 of the locking 
means 92. Referring particularly to FIG. 2, the con 
nector element 22 extends between the refractable lock 
elements 198 and 99 of the locking means 92, with its 
projecting end normally disposed in engagement with 
said element 98 and its opposite end intersecting the 
stem i9 at an annular shoulder 23 normally disposed 
in contact with said locking element 109. 
A removable cylinder head 24 encloses one end of 

the casing 15 and serves to define an end wall of a 
pressure chamber 25 within the cylinder wall 16 at 
one side of the piston assemblage 118. Within the cyl 
inder wall 56, the piston assemblages 57 and 18 serve 
to define opposite end walls of a pressure chamber 126, 
and a third pressure chamber 27 within the cylinder 
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wall ió is defined between piston assemblage 17 and 
the adjacent end wall of the casing 15. 

he cylinder head 24 is provided with a port 23 
adapted for connection to a combined control and Supply 
pipe i23 to enable fluid under pressure to be supplied 
to and released from the pressure chamber 25. A vent 
port 136 is formed in the casing 115 which constantly 
opens the chamber 25 to the atmosphere, and a port 
131 constantly connected to a pipe 132 opens through 
the cylinder waii. 16 in a location such that the pipe 
32 will be open selectively to the chamber 27 in the 
lowermost positions of the piston assemblages 57 and 
i8 in which they are shown in FIG. 2, and to the chan 

ber 26 in the uppermost position of said piston assen 
blages in which they are shown in FIG. 3, for controiling 
operation of the actuating means 94 as will be desc:ied 
in detail hereinafter. 
To enable fluid under pressure to be supplied to the 

pressure chamber 27 for movement of the piston assen 
blages 117 and 158 in the direction of the chamber 3.25. 
the casing i5 is provided with a port 33 which is 
in constantly open communication with the chamber 127 
and with a pipe 34. 

Referring to FIG. 2 in the drawings, the actuating 
means 94 is in the form of a cylinder device having a 
holiow cylindrical casing 35 enclosed at opposite ends 
by end walls 36 and 237. A piston assemblage 33 is 
slidably disposed for reciprocable movement within the 
hollow casing 35 and divides the interior thereof into 
a pressure chamber 39 enclosed by the end wall 37 
and a pressure chamber 140 enclosed by the end wall 36. 
The piston assemblage 138 is operatively connected 

to one end of a piston rod 4i extending outwardly 
of the casing 35 through a central opening in the end 
wall 36. The end of the piston rod 4 exterior of 
the casing 35 is pin-connected at 42 to one end of 
a lever 43, the opposite end of which is sectired as by 
means of a key 4.3 to the shaft 70 to act as the medium 
through which said shaft may be caused to turn. AS 
shown in FIG. 2, the lever i43 is viewed at right angles 
to the view of the shaft 76 as shown in ol. iiie in Sicil 
Fig. 2, and for this reason, at its point of attachment 
with the lever 43, the shaft is is shown in cross Section. 
To enable the pi-connected end of the lever 143 to 
e actiated by the piston rod i4; in an arcuate path 

of travel for rotating the shaft 76, the hollow casing 35 
is pivotaly connected at 45 to a body member 46 of 
“Car 2. 

Pressure chamber 39 is in constantly open communi 
cation with a pipe 47 which in turn is in constantly 
open contiunication with a pipe i43 through a Section 
of flexible hose 49 winich permits rocking movement of 
the casing 35 while maintaining fluid tight communica 
tion between the chainber 35 and said pipe 43 during 
operation of the device 94. 

Similarly, the chamber 48 is in constantly open con 
munication with the pipe 32 through the medium of a 
flexible hose 50 and a section of pipe 51. 

Referring to FIGS. 2 and 3, the dolly-wheel shaft 
position interlock means 95 is attached to the means 93, 
aid as shown on the drawing, may share the same casing 
means is therewith. The dolly-wheel shaft position 
interlock means 95 comprises a stem-type slide valve 
i52 in slidably guided fluid pressure sealed cooperation 
at its outer periphery with the inner surface of a sleeve 
153 which has press fit in a bore 54 opening into the 
casing 15. 

Slide valve 152 has an annular groove 55 formed in 
its outer periphery between lands 55 and 57 for estab 
lishing fluid pressure communication between a first plu 
rality of radial ports :53 in the sleeve 53 and a second 
plurality of ports 159 also therein and spaced apart axi 
ally of said sleeve from the ports 58. 

Each of the ports i53 opens into an annular chamber 
i60 formed by a recess in the casing 15 in encirclement 
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of the exterior surface of the sleeve 53. Annular cham 
ber 59 is constantly open to atmosphere by way of a 
vent port 562 opening outwardly through the casing 15 
to its exterior surface. 

Each of the ports 55 opens into an annular chamber 
ig2 encircling the respective portion of the sleeve 53, 
and such chamber is constantly open to a port 33 which 
is connected to a latch retriever control pipe 164. 
A bias spring 65 disposed in part in the end portion 

of the bore i54 cooperates at one end with the casing 
::i5 and exteids into the sleeve 53 for cooperation at 
its opposite end with the slide valve 152 to urge same 
toward a position defined by engagement of a shoulder 
166 therein with a stop element if removably secured 
to the casing, in which position such slide valve is shown 
is the drawing. 
The end of the bore 54 in which the spring 165 is 

disposed is open to a passage 63 which has a connection 
with the pipe 48 and is also open via a port 169 through 
the wail of the bore if in means 93 at a location such 
as to be open to the chamber 125 in the position of pis 
ton assemblage 8 in which it is shown in FIG. 3, and to 
be open to chamber 25 in the lowermost position of said 
position assemblage in which it is shown in FIG. 2. 

For reasons which hereinafter will become apparent, 
the ports 59 in sleeve i53 are so located as to be open 
to the interior of the lowermost end of the sleeve 153 
in the position in which the slide valve 152 is shown in 
FIG. 3, and to be open to the annular groove 155 in the 
alternate position of the slide valve 152 in which it is 
shown in FIG. 2 and in which said groove also remains 
open to the ports i58. 
To accomplish actuation of the slide valve 152, such 

side waive extends outwardly through one end of the 
bore :53 to the exterior of the casing iis, and, at its 
outermost end, is provided with a roller follower 70 for 
engagement with the lowermost surface of the retractable 
lock element i39, shown in FIG. 2. 
The coupler position interlock means 96 (FIGS. 2 and 

4) comprises a casing 71 containing an annular valve 
72 cooperable with an annular seat 173 to control fluid 

pressure communication between a chamber 174 and a 
chamber 75. Valve 12 is provided with an annular 
jnsert i5 of resilient material for engagement with the 
seat 173 and is urged in the direction of such seat by a 
compression spring 77 disposed in the chamber 174 and 
interposed between an annular shoulder in the casing 
57 and said valve. The annular seat 73 is formed in 
a reduced end portion of a sleeve element 178 extending 
from the exterior of the casing 71 into a bore 179 formed 
therein and being attached to the casing 71 by means 
such as screw means 80. 

Valve 72 is connected to a fluted stem 181 by a nut 
82 secured to the threaded end of a pin 183 that extends 

through aligned central openings in said valve and adja 
cent end of said fluted stem. The interior of the fluted 
stein 8 has a hollow cylindrical cavity 84 formed 
therein which opens at its one end into the channber 175 
and into which a portion of the stem 183 extends. A 
flange 35 is formed on the pin 183 and is disposed in 
the cavity 134 in engagement with an annular shoulder 
86 at the innermost end of said cavity, whereby the valve 
A72 is clamped between the lower end of the futed stem 
31 and said nut 182 on the threaded end of said pin 
183. The outer periphery of the fluted stem 181 is in 
slidably guided cooperation with an inner cylindrical wall 
87 of the sleeve element 78. 
A second sleeve element 88 is disposed in the sleeve 

element 78 in press fit with the cylindrical wall 157 
thereof to remain in a stationary position with respect 
thereto. A stem 189, in slidably guided cooperation with 
an inner cylindrical wall 90 of the sleeve element 188, 
is provided to act as an agent whereby the pin 183 and 
hence the valve 72 may be unseated. 

1. 
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One end of the stem 189 extends into the chamber 75 
and a portion of the outer periphery of such stem is fluted 
to provide passages 191 for establishing fluid pressure 
communication between said chamber 75 and a vent port 
2.92 by way of radial ports 193 in said sleeve element and 
an annular groove 194 formed in sleeve element 178. At 
the end of the stem 89 which projects into the chamber 
175, said stem is provided at its fluted outer periphery 
with a plurality of stop shoulders 95 for engagement with 
the lowermost end of the sleeve element i88 to define 
a repose position of said stein 189, in which position said 
stem is shown in FIG. 4. In such repose position of stern 
189, its opposite end is preferably recessed inwardiy of 
the outer end of the sleeve element 188 to discourage 
tampering with the means 96 when the female coupler 
member 43 carrying such device is separated from the 
male coupler member 37. 
A light bias spring 196 is interposed between the flange 

185 of pin 183 and the lowermost end of the stem 189 to 
urge said stem towards its above-mentioned repose posi 
tion. 
A resilient annular sealing ring 97 is carried by the 

non-fluted portion of the stem 189 for slidable Sealing en 
gagement with the inner cylindrical wall 90 of sleeve 
element 88 to cut off communication between passages 
191 and the radial ports 93 in an inwardly depressed 
position of said stem 189 in which it is shown in FIG. 2. 
The chamber 175 is constantly open to the pipe 34 by 

way of radial ports 198 in sleeve element 178, an annular 
chamber 199 encircling such ports, and a casing port 260 
connected to said pipe 134. 
The lowermost end of the chamber 174 is constantly 

connected to a pipe 201 by way of a casing port 202. 
For actuating the stem 89 to effect unseating of the 

valve 172 of the coupler position interlock means 96, an 
actuating pin 203 is secured to the male coupler member 
37 by means (not shown) to project from the end face 
42 thereof into the open end of the sleeve element 188 in 
the coupled position of members 37 and 43, in which po 
sition they are shown in FIG. 2. 

Referring to FIG. 2a, the coupler latch retrieving 
means 97 is shown therein as same would appear if 
vieweu at right angles to the direction of extension of the 
shaft 76, and such means 97 comprises a hollow cylindri 
cal casing 234 which is secured through the finedium of 
a bracket 265 to the coupling pin socket neiaber 64. A 
piston assemblage 266 is disposed within the cylindrical 
casing 234 in slidably guided sealed cooperation with the 
interior cylinder wall thereof. Piston assembiage 266 is 
subject opposingly to pressure of fluid in a pressure cham 
ber 237, constantly open to the pipe E64, and to a coim 
pression spring 208 disposed in a non-pressure chamber 
269 which is constantly open to the atmosphere by way 
of a vent port 256. The piston rod 2.Éi is operably at 
tached at its one end to the piston asserialbiage 265 and 
extends to the exterior of the casing 284 through a ceil 
tral opening in an end wall 22 removably Secured to 
such casing. 

According to one novel feature of the invention, a off 
set crank 73a of the combined doily-wheel actuating and 
coupler locking shaft 76 is offset from the axis of the 
major portion of such shaft So as to travel along a: 
arcuate path (indicated by dot-and-dash line 253) during 
turning of the shaft 70. The latch member 47 at its one 
end is rotatably mounted on the offset crank 70a of shaft 
7:6 such that during travel of said crank along the arcuate 
path 213 the latch member 47 will be carried with it and 
thereby be advanced either in the direction of the shoul 
der 49, to cause a pulling force to be exerted on the cou 
pling pin 45, or in the opposite direction and away froin 
the shoulder 49 to a shaft position (indicated by dash 
line 24) in which such latch member is enabled to be 
rotated on offset crank 73a laterally out of the slot 48, 
in which position the coupling pin 4i may be withdrawn. 
To provide for effecting such rotary movement of the 
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latch member 47 on the offset crank 78a of the shaft 70, 
the latch member 47 is integrally attached to one end of 
a lever arm 2:5, the opposite end of which is slotted to 
accommodate a pin 216 extending therethrough and 
carried by the projecting clevised end of the piston rod 
2. 

Referring to FIG. 2, the inverse double check valve de 
vice 93 comprises a casing 217 in which are disposed a 
pair of check valves 218 and 29 disposed in chambers 
223 and 221, respectively, and attached to opposite ends 
of a fluted stem 222 which is in slidable cooperation with 
the wall of a bore 223 extending between said chambers. 
Formed in the casing 217 at the opposite ends of the 
bore 223 are respective seats for accommodating the 
check valves 2:8 and 219, and intermediate such oppo 
site ends, the casing is provided with a port 224 which 
constantly opens said bore 223 to the pipe 2.0. The 
chambers 228 and 22 in the inverse double check valve 
device 98 are constantly connected to pipes 225 and 226, 
respectively. 

Referring to FIG. 2a, the shuttle valve device 99 may 
be in any usual forin, but for sake of illustration is shown 
to comprise a hollow cylindrical casing 227, the interior 
of which is open at its opposite ends by ports 228 and 
229, respectively, which in turn are in constantly open 
coramunication with pipes 239 and 231, respectively. 
intermediate opposite ends of the casing 227 there is a 
radial port 232 which is constantly open to the pipe 29, 
and a piston valve 233, slidably disposed within said hol 
low casing 227, is arranged to control selective communi 
cation between said port 232 and either the port 229 or 
the port 228 according to the position of said piston 
valve at one end or the other of casing 227. 

Referring to FIG. 2 in the drawings, the control pipe 
coupling 60 comprises a pair of fitting elements 234 and 
235 secured in alignment to male and female coupler 
members 37 and 43, respectively, each having a central 
opening extending therethrough which terrihinates at a 
port 236 disposed inwardly of the respective coupler 
members. Each of the fitting elements 234 and 235 ill 
cludes a hollow sleeve-like sealing member 237 of resilient 
material removably fit therein to open at one end to the 
port 236 and to project outwardly of the respective 
fitting element into the region between the coupler mem 
bers, for sealing contact at its projecting end with the 
corresponding part of the counterpart sealing member in 
the other of said fitting elements. 

Referring in particular to the FIG. 6, each of the seal 
ing members 237 is composed of resilient material and 
comprises a sleeve-like portion 233 having an outer pe 
ripheral surface which is provided with a tapered Surface 
239 at one end to facilitate insertion of such sealing mem 
bet into the respective fitting element 234 or 235 and all 
annular recess 246 for accommodating a corresponding 
annular rib formed in the respective fitting element for 
locking the sealing member in inserted position. An 
annuiar lip portion 243 formed integrally with the sleeve 
like portion 233, extends radially inward tierefron as 
well as in an axial direction therefrom when in its re 
laxed state. 

Referring again to FIG. 2, in the fitting element 234 
the port 236 is connected to a pipe 242 which in turn is 
connected to the control pipe 36 by way of a section of 
flexible hose 243 which provides for maintaining fluid 
tight connection therebetween during relative movement 
between the coupler member 37 and the body of 'Car 1.'' 
A choke 244 is disposed in fitting 234 in interposition 
between the port 236 and the interior of the respective 
sealing member 237. 

Port 236 in the fitting element 235 is in constantly open 
communication with the pipe 129. 

Referring to FIGS. 2 and 2a, each of the operator's 
control valve devices i0 and 62 comprises a casing 245 
having formed therein an inlet chamber 246, control pas 
sages 247 and 248, and a vent passage 249. Each of the 
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devices {); and 62 further comprises a pig waive 259 
operable by a handle 25 for, as subsequently will be 
described in detail, controlling selective communication 
between the control passages 247 and 248, the inlet chann 
ber 246, and vent passage 249. Each of the devices 51 
and 62 is further provided with a choke 252 in coin 
stantly open restricted communication with the respective 
branch of the pipe 53, and a spring-biased check waive 
253 cooperable with the end of choke 252 to provide one 
way flow communication from the pipe 33 to the cinam 
ber 246. 

OPERATION 
Unicolipling 

Referring to FIG. 2 and FiG. 2a on Sheet 1 and Sheet 
2, respectively, of the drawings, assure initially that 
all components of the coupler apparatus are in the re 
spective positions in which they are shown in the draw 
ings, with the respective handles 251 of the operator's 
control waive devices 6:1 and 62 being in their respec 
tive “Couple' positions; that the supervisory air pipe 53 
is charged with fluid under pressure; that the air springs 
5 on “Car 1' are pressure inflated; that the two cars 
are motionless as a result of the brakes having been ap 
pled thereon; and that it is desired to effect uncoupling 
of “Car 1' from "Car 2. 
From one side or the other of the train, as preferred 

by convenience, an operator will turn the handle 25 of 
either the operator's control valve device iii or the 
operator's control valve device i82, according to loca 
tion of the operator, from the "Couple' positicin in which 
it is shown in the drawings to its "Uncouple' position 
to establish fluid pressure communication between the 
respective iniet chamber 246 and the respective control 
passage 243, and between the respective control passage 
247 and the respective vent passage 249. The other 
operator's control valve device {}i or 62 at the oppo 
site side of the train will remain in its 'Cotipie' position 
in which tile respective inlet chamber 245 remains con 
nected via the plug waive 253 to the respective control 
passage 237 and the respective passage 243 remains 
connected to the respective vent passage 239. 

in the cperator's control valve device E.63 or 02 with 
handle in "Uncouple' position, fluid under pressure from 
the supervisory air pipe 53 will flow through the respec 
tive choke 252, and by unseating the respective check 
valve 253, into the respective inlet chainber 246, thence 
via the plug waive 256 to the respective passage 248, 
while the respective passage 247 is vented to the atmos 
here by way of said plug waive and the respective vent 

passage 239. In the operator's control valve device 01 
or i02 remaining in its "Couple' position, the respec 
tive passage 248 remains vented to at nosphere by way 
of the respective plug valve 250 and the respective vent 
passage 239 while the respective passage 247 is supplied 
with fluid under pressure from the Supervisory air pipe 
53 by way of the respective choke 252 and the chamber 
246 by unseating of the respective check valve 253. 
By reference to Fig. 2 and FIG. 2a in the drawings, 

it will be apparent that by causing one of the operator's 
control valve devices 3 and (2 to assume its "Uncou 
pie' position while the other of said devices remains in 
its "Coupe' position, one of the pipes 225 and 226 will 
beccine pressurized with fluid under pressure via one 
or the other of the respective passage 247 in these opera 
ior's control valve devices while the other of these pipes 
is vented to the atmosphere, and that one of the pipes 
23s and 23i is supplied with fluid under pressure from 
the Supervisory air pipe 53 while the other is vented to 
at hosphere according to which of the respective pas 
Sages 24S in Said opci'ator's control valve devices are so 
connectCd. 
With one of the pipes 225 and 226 vented to the atmos 

phere and the other of said pipes charged with fluid under 
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pressure, the pressurized one of the pipes will cause cor 
responding pressurization of one or the other of the cham 
bers 220 and 221 in the inverse double check valve 
device 98 which in turn will cause the check valves 28 
and 219 to shift to a position wherein the pipe 291 will 
be vented to the atmosphere by way of the port 224, the 
bore 223, the unseated one of said check valves 218 and 
29, the respective one of said channbers 220 and 22, 
and the vented one of said pipes 225 and 226. 
With one or the other of the pipes 230 and 23i Sup 

plied with fluid under pressure, the piston vlave 233 in 
the shuttle valve device 99 will be caused to assume a 
position for establishing communication between the pipe 
129 and whichever of said pipes 230 and 231 is pres 
surized, to supply said pipe 129 with fluid under pressure 
from the supervisory air pipe 53 via the operator's con 
trol valve device 101 or 02 in its "Uncouple' position. 
Via the pipe 129, fluid under pressure will then flow by 
way of the control pipe coupling iii, flexible hose 243, 
and the control pipe 36, to the respective control cham 
bers 32 in the valve devices 4 on "Car 1,' and to the 
pressure chamber 125 in means 93 on “Car 2.' 

In each of the valve devices 14 on “Car 1' the pressuri 
zation of the respective control chamber 32 in acting on 
the respective diaphragm 27 will actuate the stem 23 
against opposition of the return spring 30 to first move 
the supply valve 2 into seating engagement with the com 
bined supply valve seat and exhaust valve element i8 to 
close off communication between the conduit means i3 
and the delivery pipe 10, and thereafter, while said supply 
valve remains seated, to actuate the element i8 against 
opposition of the bias spring 24 to open said conduit 
means i6 to the atmosphere via chamber 15, slot 22 in 
said element 13, and the vent passage 23, whereupon fluid 
under pressure from the bellows chamber 8 of the respec 
tive air spring 5 will be released to the atmosphere to 
permit lowering of the body member 6, hence the body 
of "Car 1,' downwardly into support by respective caged 
body spring 13. Such lowering of the coupled end of 
"Car 1' onto the caged body springs 13 in turn is ac 
companied by a corresponding lowering of the coupled 
end of "Car 2' inasmuch as such end of "Car 2' is Sup 
ported by the body of "Car 1' through the medium of 
the coupler members 37 and 43 thereof, the weight of 
the axleless end of "Car 2' being transmitted to the axled 
end of "Car 1' by way of socket member 44, coupling 
pin 41, clevis assemblage 39, and the body member 38 
of “Car 1.'' 
At the same time, pressurization of the chamber 25 

in the means 93 in acting on the piston assemblage 118 
will cause such piston assemblage as well as the piston 
assemblage 157 to move in the direction of chamber 27 
to assume a position in which it is shown in FIG. 3 for 
causing the retractable lock element 108 of FIG. 2 and 
FIG. 5 to move out of locking engagement with the ro 
tatable element 103 to permit rotation of the shaft 70; to 
open the port 169 to the chamber 125 for communication 
between the pipe i29 and the passage 68; and to estab 
lish communication via port i3 between the pipe 132 
and the chamber 126 which is constantly open to the at 
mosphere by way of the vent port E30. During such op 
eration, the chamber 127 in means 93 will be vented to 
the atmosphere by way of the pipe 134 and, referring 
particularly to FIG. 4, in the interlock means 95, the 
port 280, annular chamber 99, radial ports 198, cham 
ber 175, through the fluted portion of the stem 181 with 
in the cylinder wall 187, the valve 172 which will be 
unseated and in the position in which it is shown in FIG. 
2, the chamber 174, the port 202, the pipe 2.0i, the 
inverse double check valve device 98, and one of the 
other of the pipes 225 and 226 according to which of 
the operator's control valve device 101 or 102 is in its 
"Uncouple' position. 

Referring to FIGS. 2 and 3, in the uppermost posi 
tion of piston assemblages i7 and is in means 93, in 
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which position they are shown in FIG. 3, the chamber 
E48 in the actuating means 94 is vented to the atmos 
phere by way of the pipe 51, the flexible hose 59, the 
pipe 32, chamber 126 and the vent port 130 in said 
means 93, while fluid under pressure is supplied to the 
chamber 139 in said actuating means 94 from the pipe 
3.29 by way of the port 128 and the chamber 25 in 
said means 93, the port 16, the passage 68, the pipe 
148, flexible hose 49, and the pipe 47. 

In means 94, with its chamber 40 thus vented to the 
atrinosphere and its chamber 139 thus supplied with fluid 
under pressure, the resultant preponderance in pressure 
of fluid in Said chamber 39 over that in chamber 40 
will cause the piston assemblage 138 to move in the di 
rection of chamber 40 and, through the medium of the 
piston rod E45, the pin 142, lever 143, and key 144, will 
cause the shaft 78 to turn in its support bushings 71 and, 
through the medium of arms 69, to effect lowering of the 
dolly wheels 3 to a lowered position in which they will 
be, only a fraction of an inch above the rails (not shown) 
in the air-spring-deflated position of the car body. 

Referring to FIG. 2a, during such turning of the shaft 
73, the offset crank 73a thereof will move along the 
arcuate path 213 to its position indicated by the dash 
line 214 and carry the latch member 47 rotatably mount 
ed thereon in a direction outwardly of the slot 48 and 
away from the shoulder 49. Such retraction of the latch 
member 47 away from the shoulder 49 will relax the 
locking force normally exerted by said latch member on 
said shoulder, and a slight separation between the end 
faces 42 and 46 of the male and female coupler members 
37 and $3 may result. Such slight separation between 
members 37 and 43 will be without detriment to opera 
tion of the coupler apparatus, however, inasmuch as the 
train pipe coupler 54 will maintain fluid pressure com 
munication between corresponding respective portions of 
the supervisory air pipe 53 on "Car 1" and on "Car 2" 
and the control pipe couping 98 will maintain fluid 
pressure communication between the pipe 29 on "Car 
1” and the pipe 242 on “Car 2" by extension of the 
ip portions 241 (shown in FIG. 6) of the resilient seal 
ing members 237 of said coupling 160. 

Referring to FIG. 2, FIG. 3, and F.G. 5, also during 
movement of the shaft 70 to effect lowering of the dolly 
wheels 3 on “Car 2' as above described, the annular 
shoulder 23 of connector element 22 will be disposed 
away from the retractable lock element 89, by virtue of 
the position of piston assemblages 17 and 118 in means 
93, while the retractable lock element 108 is being held 
out of engagement from rotatable element i03 as same 
turns with the shaft 7 in a clockwise direction as viewed 
in FIG. 5. During such turning of the rotatable ele 
ment 103 with the shaft 70 during lowering of the dolly 
wheels 3, the retractable lock element 169 will slide along 
the cylindrical surface E.24 as urged thereagainst by the 
spring 133 until the radical shoulder 85 of said rotatable 
element 183 comes into alignment with the accommo 
dating shoulder 507 of said lock element :09, whereupon, 
the spring 113 will cause said lock element 89 to move 
radially inward of the rotatable element 63 and bring 
shoulders 85 and 107 into contact one with the other 
to lock the shaft 78, and hence to lock the dolly wheels 
3 in their lowered position. 

Referring to FIG. 2 and to FIG. 3, upon movement 
of the lock element 69 into locking engagement with 
the rotatable element 1:03 as above described, the spring 
65 of the dolly-wheel position interlock means 95 will 

cause the roller follower 70 to follow such movement 
of the lock element 89 and thereby cause the stem-type 
slide valve i52 to assume the position in which it is 
shown in F.G. 3 as defined by engagement with stop 
element 57 and in which position the passage 65 be 
comes connected to the pipe 64 by way of the respective 
end of the bore 154, the respective end of the sleeve 
153, the ports 59 in said sleeve i53, the annular cham 
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ber 162, and the port 163. Also by virtue of such move 
ment of the stem-type slide valve 52 from the position 
in which it is shown in F.G. 2 to the position in which it 
is shown in FiG. 3, such pipe 164 becomes blanked off 
from the vent port 16; by virtue of disestablishment of 
registry of the annular groove 55 with the ports 159. 

Referring to FiG. 2, FIG. 2a and FIG. 3, upon thus 
establishing communication between the pipe 64 and the 
passage i58 in interlock means 95, fluid under pres 
sure supplied to the passage 168 from the pipe 129 via 
the chamber 125 in means 93 as previously described, 
will then flow from said passage 268 to said pipe 164 and 
thereby to pressure chamber 267 in the coupler latch 
retrieving means 97 to cause the piston assemblage 286 
therein to move against opposition of the spring 208 in 
the direction of non-pressure chamber 209 to move the 
latch member 47 rockably about the offset crank 7Ca 
outwardly of the slot 48 in coupling pin 41, through the 
medium of the piston rod 213, the pin 216, and the lever 
arm 215 attached to said latch member. Such movement. 
of the latch member 47 to a fully retracted position out 
side the slot 48 of coupling pin 41 completes the final 
step in preparation of the coupler apparatus for uncou 
pling "Car 1" from “Car 2.” 

Subsequent to retraction of the latch member 47 from 
the slot 48 in the coupling pin 43, and prior to effect 
ing uncoupling of the two cars, the angle cock device 58 
on "Car 1" will be caused to assume its closed posi 
tion to cut off the section of the supervisory pipe 53 
connected to the train pipe coupling 54 from the re 
mainder of said supervisory air pipe extending through 
the car, by exerting a thrust force on one or the other of 
operator's handles 6 or 62 until the detent devices 65 
engage the respective slots 67 formed in said operator's 
handles. In the closed position of the angle cock device 
58 the arrow 60 will point in the direction at right angles 
to the direction of extension of the supervisory air pipe 
53. At Substantially the same time the angle cock de 
vice 82 on "Car 2' will also be moved to its closed 
position to close off the portion of the supervisory air 
pipe 53 extending through the car to the portion thereof 
connected to the train pipe coupling 54, by exerting a 
thrust force on one or the other of the operator's han 
dles 83 or 34 to turn the lever 85 to a position in which 
the arrow 9 points in a direction at right angles to the 
direction of extension of the supervisory air pipe and de 
fined by engagement of the detents 88 with respective 
slots 99 in said handles. 
"Car 1' will now be separated from "Car 2' as the 

male coupler member 37 on "Car 1" is thereby caused 
to separate from the female coupler member 43 on “Car 
2.' During such separation of the male and female 
coupler members 37 and 43 the gathering pins 73 and 75 
on "Car 2' will be withdrawn from the openings 74 and 
75a, respectively, on “Car 1'; the male member 76 of 
train pipe coupler 54 under influence of the spring 78 
will reach the end of its travel as defined by engagement 
with the shoulder 8, while the resilient annular seat 79 
associated with fitting 80 is carried by the female coupler 
member 43 away from said member 76, but loss of fluid 
under pressure from the respective sections of the super 
visory air pipe 53 on the two cars at this time is prevented 
from escape to the atmosphere by the closed angle cock 
devices 58 and 82; the coupling pin 41 of male coupler 
member 37 is withdrawn from the coupling pin socket 
member 44 of female coupling member 43; the sealing 
members 237 of fitting elements 234 and 235, respectively, 
carried by the male and female coupler members 37 and 
43, respectively, will become parted; and the actuating 
pin 203 carried by the male coupler member 37 will be 
withdrawn from engagement with the stem 89 of the 
coupler position interlock means 96. 

Withdrawal of the coupling pin 41 from the coupling 
pin socket member 44 permits the dolly wheels 3 at the 
respective end of “Car 2' to drop the required slight 
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distance into engagement with the rails for support of 
such end of "Car 2" without any appreciable shock, 

Separation of the sealing members 237 of the control 
pipe coupling 109 will vent the control pipe 36 to the 
atmosphere by way of the flexible hose 243, the pipe 242, 
the choke 244, and the interior of the respective sealing 
inerinber 237, while the pipe 29 becomes vented to the 
atrinosphere by way of the port 236 in fitting element 235, 
and the interior of the respective sealing member 237. 

Venting of the control pipe 36 to the atmosphere via 
the separated control pipe coupling 100 will permit re 
lease of fiuid under pressure from the respective control 
chambers 32 in the valve devices 4 on “Car 1' to permit 
the respective return springs 38 in said devices to return 
the respective supply valves 21, stems 25 and follower 
members 26 and 28 to the respective positions in which 
they are shown in the drawing, and during which the re 
Speciive elements 8 are returned by the respective springs 
24 to their seated positions while the respective supply 
valves 25 become unseated. In each of the valve devices 
i4, conduit means i6, hence bellows chamber 8 in the 
respective air spring 5, is cut off from vent passage 23 and 
reconnected to the delivery pipe 9 leading from the 
leveling valve device 9, by way of the passage 9a, the 
chamber 9, central passage 17 in element 18, and the 
chamber 15. Repressurization of the bellows chamber 8 
in each of the air springs 5 will again result, with conse 
quent raising of the respective end of "Car 1' out of sup 
port from the caged body springs 3. Due to the restric 
tion imposed by the choke 244 on such release of fluid 
under pressure from the control chambers 32 in the de 
vices i4, such operation of these devices as described 
above will be delayed sufficiently to enable complete with 
drawal of the coupling pin 41 from the coupling pin socket 
member 44 before repressurization of the air springs 5 
and consequent raising of the respective end of "Car 1' 
will occur. 
At the same time, the venting of the pipe i29 to the 

atmosphere at the separated control pipe coupling 100 
as previously mentioned, will permit fluid under pressure in 
the pressure chamber 207 of the coupler latch retrieving 
means 97 to release to the atmosphere by way of the pipe 
E64, and, in means 95 as shown in FIG. 3, the port 163, the 
annular chamber 62, ports 59, the interior of the sleeve 
element 153, the bore 154, and the passage 168, and in 
means 93, the port 169, the chamber 125, and port 128, 
and said pipe 429. Such release of fluid under pressure 
from the pressure chamber 297 in the latch retrieving 
means 97, will permit the spring 208 to return the piston 
assemblage 296 to the position in which it is shown in 
FIG. 2a and thereby, through the medium of the piston 
rod 211, pin 216, and lever arm 215, to effect rocking 
movement of the latch member 47 on shaft portion 70a 
for projection into the interior of the central opening 45 
in the coupling pin socket member 44 in the path of 
travel of the coupling pin 41 in readiness for recoupling 
of the two cars. 
Also as a result of the venting of the pipe 129 to the 

atmosphere at the separated control pipe coupling 100, 
fluid under pressure will be released from the pressure 
chamber 139 in the actuating means 94 by way of the 
pipe 147 flexible hose 149, pipe 148, and, in means 95 
as shown in FTG. 3, the passage 68, and in means 93 
as also shown in FIG. 3, the port 169, the pressure cham 
ber 125 and the port 128 connected to said pipe 129. 
Such release of fluid under pressure from the pressure 
chamber 533 in the actuating means 94 at this time will 
be without effect, and the piston assemblage 38 therein 
will remain held in its advance position, opposite to that 
in which it is shown in FIG. 2, by virtue of the position 
of the shaft 70 being held locked in its dolly-wheel-low 
ered position by the lock element 109 in locking engage 
ment with the rotatable element 193 secured to offset 
crank 70a of said shaft 70. 
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Also by virtue of the venting of the pipe 129 to the 

atmosphere by Way of the separated control pipe coupling 
i;i, fluid under pressure will flow from the pressure 
chamber 25 in means 93 via the port i23 therein, but 
Such release of fluid under pressure from said pressure 
chanaber 25 at this time will be without effect on posi 
tion of the piston assemblages 17 and 18, hence posi 
tion of the connector eiennant i22, since the chamber 27 
in Said means 93 will remain vented to the atmosphere by 
way of the pipe i34, and, in the coupler position interlock 
reans 96 positioned as shown in FIG. 4, the casing port 
293, the annular chamber 199, radial ports 98 in the 
sleeve element 178, passages 91 in the stem i89, radial 
ports 93 in sleeve element 33, annular groove 94, and 
the vent port 592. The lock element 09 thus will remain 
in locking engagement with the rotatable element 93 to 
raintain the shaft 70 locked in its dolly-wheel-lowered 
position during the time that "Car 2" is uncougad from 
“Car ...' 

Still further, subsequent to venting of the pipe 29 
via the separated control pipe coupling 69, So long as 
the respective one of the operator's control valve device 
iG or 102 remains in its "Uncouple' position there will 
be some leakage of fluid inder pressure from the Slipar 
visory air pipe 53 on "Car 2" by way of the respective 
choke 252, chamber 245, the respective passage 243 in 
the operator's control valve device 101 or 302 in its "Un 
couple' position, pipe 233 or the pipe 231 according to 
whichever one of said devices is in such position, and 
the shuttle valve device 99. Such leakage of fluid under 
pressure from the supervisory air pipe S3 on "Car 2" via 
the operator's control valve device it or 102 in its "Un 
couple' position will be limited in amount due to the 
flow restriction imposed by the respective choke 252 in 
said operator's control valve device, and such loss of fluid 
under pressure will be terminated promptly by return of 
the operator's handle 25i of said operator's control de 
vice to its "Couple' position immediately subsequent to 
separation of "Car 1" from "Car 2,” to thereby complete 
uncoupling operation of the two cars one from the other. 

Coupling 
To effect recoupling between "Car 1" and "Car 

the hand brakes (not shown) on the car to be coupled 
will be applied, one or the other of the handles 35 at 
tached to the operating bar 34 on "Car 1' will be pulled 
to and held in an extended position while the two cars 
are advanced one in the direction of the other, while 
the handles of both of the operator's control valve de 
vices C1 and 102 are allowed to remain in their "Cou 
ple' positions. 
As a result of exerting a pulling force on the operat 

ing bar 34 by manipulation of one of the handles 35 on 
“Car 1,” the lever assemblages 20 of both of the valve 
devices 4 will be rocked to effect depression of the 
respective stems 29 against opposition of the respective 
springs 38 and thereby to effect seating of the respective 
supply valves 21 and unseating of the respective elements 
3 to thereby manually effect disestablishment of con 

munication between the leveling valve devices 9 and the 
air springs 5 and venting of the bellows chambers 8 of 
Silch air springs to the atmosphere, as will be under 
stood from previous description of operation of such de 
vices 14 in response to pressurization of their control 
chambers 32. Venting of the bellows chambers 8 in the 
air springs 5 will permit lowering of the respective end 
of “Car 1" onto the caged body springs i3 disposed within 
said air springs and thereby will effect proper vertical 
alignment of the coupling pin 41 of the male coupler 
member 37 on "Car 1' with the coupling pin socket 
member 44 associated with the female coupler member 
43 on "Car 2.' 
The two cars will then be brought together, as the cou 

pling pin 41 of the male coupler member 37 becomes 
advanced into the coupling pin socket member 44 of the 

a sy 
4. 
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female coupling member 43; the male member 76 of train 
pipe coupling 54 engages the resilient annular seat 79 of 
fitting 80 associated with the female coupler member 43 
for fluid-tight communication between respective portions 
of the Supervisory air pipe 53 on the two cars; the com 
plementary members of the control pipe coupling 100 
abut to form a fluid-tight communication between the pipe 
129 on "Car 2" and the control pipe 36 on “Car 1'; the 
actuating pin 203 carried by the male coupler 37 enters 
the open end of sleeve element 188 in the coupler posi 
tion interlock means 96 to open the valve 172 therein 
through the medium of stem 189 and pin 183; and the 
gathering pins 73 and 75 carried by “Car 2' enter the 
corresponding openings 74 and 75a, respectively, of the 
male coupling member 37 for proper alignment of com 
ponents. 

During the act of becoming inserted in the coupling 
pin Socket member 44 on "Car 2," the tapered end of the 
coupling pin 41 on "Car 1" will first engage the interior 
of Such socket member and cause raising of the respective 
end of "Car 2" to carry the lowered dolly wheels 3 up 
Wardly a slight distance away from the rails as such end 
of "Car 2" becomes supported through the medium of 
coupling pin socket member 44 and the coupling pin 41 
of the male coupler member 37 by the respective axled 
end of "Car 1.” Also during the act of becoming in 
Serted in the coupling pin socket 44, the tapered end of 
the coupling pin 41 will first displace the latch member 
47 rockably about the offset crank 70a of shaft 70 against 
opposition of the spring 208 of means 97 through the 
medium of piston rod 211, pin 216 and lever arm 215, 
as sliding movement between said coupling pin 41 and 
the latch member 47 occurs during continued movement 
of pin 41, until the projecting end of said latch member 
47 clears shoulder 49, whereupon the spring 208 will 
cause said latch member to snap into the slot 48 as shoul 
der 49 continues to move beyond the projecting end of 
said latch member until the flat end face 42 of male cou 
pler member 37 comes in contact with the corresponding 
end face of female coupler member 43. 
While contact is maintained between the end faces 42 

and 46 of the male and female coupler members 37 and 
43, respectively, the angle cock devices 58 and 82 on 
"Car 1" and "Car 2" are returned to their respective open 
positions in which they are shown in FIG.2a of the draw 
ings, by manipulation of either operator's handle 61 or 
operator's handle 62 on "Car 1” in the case of the angle 
cock device 58, and by manipulation of the operator's 
handle 83 or the operator's handle 84 on “Car 2, in the 
case of the angle cock device 82. Supply of fluid under 
pressure to the operator's control valve devices 101 and 
102 on "Car 2" from the supervisory air pipe 53 as well 
as communication of fluid under pressure in such super 
visory air pipe from one car to the other is thus assured. 
With both the operator's control valve devices 101 and 
102 in their respective “Couple' positions, fluid under 
pressure in the supervisory air pipe 53 will flow by way 
of the respective chokes 252 in each of said operator's 
control valve devices, the respective inlet chambers 246, 
and the respective passages 247 to pipes 225 and 226, re 
spectively, while the pipes 230 and 231 remain vented to 
the atmosphere by way of the respective passages 248 
and vent ports 249 in said operator's control valve de 
WCS 

With supply of fluid under pressure to the pipe 225 
and to the pipe 226, fluid under pressure will flow by way 
of one or the other of said pipes and one or the other 
of the check valves 218 and 219 in the inverse double 
check valve device 98 to the pipe 201, thence, in the 
coupler position interlock means 96, via the port 202, 
the chamber 174, the unseated valve 172, the fluted por 
tion of the stem 181 within the cylindrical wall 187 of 
sleeve element 178, the chamber 175, ports 198 in said 
sleeve element 178, the annular chamber 199, and the 

18 
port 200 and thence via the pipe 134 to the pressure 
chamber 127 in means 93. 

Since at the time fluid under pressure is thus supplied 
to the pressure chamber 127 in means 93, the chamber 
125 therein is vented to the atmosphere by way of the 
pipe 129, the shuttle valve device 99 and one or the other 
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of the pipes 230 and 231, such fluid under pressure in 
chamber 127 will act on the piston assemblage 117 to 
cause said piston assemblage to move in the direction of 
chamber 125 to return said assemblage 117 as well as 
piston assemblage 118 to the position in which they are 
shown in FIG. 2 as defined by engagement of the piston 
assemblage 118 with a portion of the casing defining an 
end wall of said chamber 125. During such movement of 
the piston assemblages 117 and 118, through the medium 
of the stem 119 attached thereto, the connector element 
122 is retracted away from the lock element 108 and 
toward the lock element 109, and, through the medium of 
shoulder 123 in said element 122, said lock element 109 
is disengaged from the rotatable element 103 to permit 
the shaft 70 to be turned reversely for raising the dolly 
wheels 3 on "Car 2.' 
At the same time, during such movement of the piston 

assemblages 117 and 118 in means 93, the passage 168 
becomes connected to the chamber 126 and thereby to 
the atmosphere by way of the vent port 130 so that the 
chamber 139 in the actuating means 94 also will be so 
vented by way of the pipe 148, connected to said passage 
168, a section of flexible hose 149, and the pipe 147. 
Such venting of the passage 168, hence pipe 148, by way 
of the chamber 125 in means 93 however, at this time will 
be without consequence inasmuch as prior to such move 
ment of the piston assemblages 117 and 118 the passage 
168 was already vented to the atmosphere by way of the 
chamber 125 and the pipe 129 as previously explained. 
Also at the time of movement of the piston assemblages 

117 and 118 as above-described to unlock element 103 
and permit rotation of the shaft 70, the pipe 132 becomes. 
open to the pressure chamber 127, whereupon fluid under 
pressure from the pipe 134 will flow via said pressure 
chamber, the pipe 132, the flexible hose 150, and the pipe 
151, to the pressure chamber 140 in the actuating means 
94 Such pressure of fluid admitted to the pressure cham 
ber 140 in means 94 in acting on the piston assemblage 
138 will actuate same in the direction of the vented pres 
sure chamber 139 while effecting turning of the shaft 70 
through the medium of the piston rod 41, the pin 142, 
lever 143 and the key 144 to effect raising of the dolly 
wheels 3 to a retracted position above the rails. At the 
same time such turning movement of the shaft 70 will 
rock the offset crank 70a thereof in a direction in which 
the latch element 47 is advanced into tight locking en 
gagement with the shoulder 49 in coupling pin 41. 
When the shaft 70 as thus turned by the actuating means 

94 assumes a position corresponding to fully retracted 
position of the dolly wheels 3 and of tight lock engage 
ment of the latch member 47 with the shoulder 49 in 
coupling pin 41, the rotatable element 103 in turning there 
with Will be caused to assume a position in which its 
shoulder 104 as shown in FIG. 5 is brought into align 
ment with the shoulder 106 formed in the lock element 
108, whereupon the spring 113 will actuate said element 
108 radially inward of rotatable element 103 to bring 
the shoulders 104 and 106 into locking engagement one 
with the other to lock said shaft against rotation, hence 
lock the dolly wheels 3 in their raised position, and 
hence lock the latch member 47 in tight locking engage 
ment with the shoulder 49 in coupling pin 41 to maintain 
the male and female coupler members 37 and 43 on the 
two cars tightly secured one with the other. 

It should be pointed out that at the time that the re 
tractable lock element 109 is disengaged from the rotata 
ble element 103 by the means 93 for effecting raising of 
the dolly wheels 3 as above described, such movement of 
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the retractable lock element 109, through the medium of 
the follower 170 comprised in means 95 will cause, as 
will be understood by reference to the showing in FIG. 3, 
the stem-type slide valve 152 to assume a position in 
which it is shown in FIG. 2, wherein the pipe 64 hence 
the chamber 207 in means 97, will be vented to the 
atmosphere by way of the port 163, annular chamber 62, 
ports 159 in sleeve 153, the annular groove 155 in said 
stem-type slide valve 152, ports 158 in said sleeve 153, 
annular chamber 160, and the vent port 161. Since the 
chamber 207 in latch retrieving means 97 remains vented 
to the atmosphere during turning movement of the shaft 
70, it will be appreciated that the spring 208 will remain 
effective to urge the latch member 47 in the direction of 
slot 48 in coupling pin 41 to enable the above-described 
advancement of said latch member 47 into tight locking 
engagement with the shoulder 49 in said coupling pin. 

Subsequent to the locking of the shaft 70 and thereby 
the dolly wheels 3 and the coupling pin 41 as above de 
scribed, the operating bar 34 on "Car 1' will be released, 
and this will enable the respective springs 30 in the valve 
devices 14 to return the components thereof to their re 
spective positions in which they are shown in FIG. 2 and 
FIG. 2a to reestablish communication as previously 
traced, between the leveling valve devices 9 and the bel 
lows chamber 8 of the air spring devices 5 for reinfla 
tion of same and raising of the coupled end of "Car 1' 
from Support by the caged body springs 13, and, through 
the medium of the coupled male and female coupler mem 
bers 37 and 43, also correspondingly raise the coupled 
end of "Car 2" for support by such air springs on "Car 1.'' 
The coupling of "Car 1" to "Car 2' thus having been 

completed, the brakes on the newly coupled cars may be 
released in preparation for movement of the train as in 
cluding such cars. 

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

1. In a coupler apparatus for a multi-unit articulated 
vehicle in which coupling means secure an axled end of 
one vehicle unit into support-transmitting connection 
with a non-axled end of a second vehicle unit having re 
tractable dolly wheels operable from a raised position 
to a lowered position for independent support of such 
non-axled end when said second vehicle unit is separated 
from said one vehicle unit, the combination of retractable 
coupler latch means for locking said coupling means, re 
tractable locking means for locking said dolly wheels in 
their raised position, first fluid pressure operated means 
for lowering said dolly wheels, second fluid pressure 
operated means for retracting said retractable locking 
means to permit lowering of said dolly wheels and to ef. 
fect Supply of fluid under pressure to said first fluid pres 
Sure operated means, third fluid pressure operated means 
for retracting said retractable latch means to free the 
two vehicle units for separation, interlock means to ef 
fect supply of fluid under pressure to said third fluid pres 
Sure operated means upon the dolly wheels assuming 
their lowered position, and operator's control valve means 
for effecting supply of fluid under pressure to said second 
fluid pressure operated means. 

2. In a coupler apparatus for a multi-unit articulated 
vehicle in which coupling means secure an axled end of 
one vehicle unit into support-transmitting connection with 
a non-axled end of a second vehicle unit having retracta 
ble dolly wheels normally disposed in a raised position 
and actuable through the medium of a rotatable shaft 
to a lowered position for independent support of such 
non-axled end when said second vehicle unit is separated 
from Said one vehicle unit, the combination of retractable 
coupler latch means for locking said coupling means, 
retractable shaft-locking means for locking said shaft to 
Secure said dolly wheels in their raised position, first 
fluid pressure operated means for turning said rotatable 
shaft to lower said dolly wheels, second fluid pressure 
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operated means for retracting said retractable shaft lock 
ing means to permit turning of said rotatable shaft and to 
effect supply of fluid under pressure to said first fluid 
pressure operated means, third fluid pressure operated 
means for retracting said retractable latch means to un 
lock said coupling means, interlock means controlled by 
rotatable shaft position to effect supply of fluid under 
pressure to said third fluid pressure operated means upon 
the dolly wheels assuming their lowered position, and 
operator's control valve means for effecting supply of 
fluid under pressure to said second fluid pressure oper 
ated means. 

3. In a coupler apparatus for a multi-unit articulated 
vehicle in which coupling means secure an axled end of 
one vehicle unit into support-transmitting connection with 
a non-axled end of a second vehicle unit having retracta 
ble dolly wheels normally disposed in a raised position 
and actuable through the medium of a rotatable shaft 
to a lowered position for independent support of such 
non-axled end when said second vehicle unit is separated 
from said one vehicle unit, the combination of retracta 
ble coupler latch means for locking said coupling means, 
shaft means including a first retractable lock element nor 
mally positioned for locking said rotatable shaft in a 
position in which said dolly wheels are raised and capable 
of being actuated to an unlocked position to free said 
rotatable shaft for turning movement and including a 
second rectractable lock element normally disposed in 
an ineffective position and biased to assume a locked 
position for locking said rotatable shaft means in a 
position in which said dolly wheels are fully lowered 
upon said rotatable shaft having assumed such position, 
first fluid pressure operated means responsive to pres 
surization of a respective pressure chamber for turning 
said Iotatable shaft to lower said dolly wheels, a control 
conduit supplied with fluid under pressure at the discretion 
of an operator, second fiuid pressure operated means re 
sponsive to pressurization of said control conduit to 
actuate said first retractable lock element to its said un 
locked position and to establish fluid pressure communi 
cation between said control conduit and the pressure 
chamber respective to said first fluid pressure operated 
means, third fluid pressure operated means responsive 
to pressurization of a respective pressure chamber for 
actuating said retractable latch means to unlock said 
coupling means, and interlock means for establishing fluid 
pressure communication between said control conduit 
and the pressure chamber respective to said third fluid 
pressure operated means. 

4. In a coupler apparatus for a multi-unit articulated 
railway vehicle comprising one vehicle unit having nor 
mally pressurized air springs supporting an axled end 
of the body of such unit, having caged mechanical spring 
assemblages onto which the axled end of the body of 
such unit will lower for support upon depressurization of 
said air springs, and having a coupling pin secured to the 
axled end of the body of such unit and projecting hori 
zontally therefrom, said vehicle also comprising a sec 
ond vehicle unit having at a non-axled end thereof a 
coupling pin socket member normally locked in sup 
port-transmitting connection with the said coupling pin 
of said one vehicle unit and having normally retracted 
dolly wheels capable of being lowered into a position 
which will be in close proximity to the rails when the two 
vehicle units are coupled and the air springs on said one 
vehicle unit are deflated, the combination of fluid pres 
sure operated valve means for location on said one vehicle 
unit and operative upon the supply of fluid under pressure 
thereto to effect depressurization of the air springs there 
on, separable pipe coupling means for conveying fluid 
under pressure from the said second vehicle unit to said 
fluid pressure operated valve means on said one vehicle 
unit while the two vehicle units are coupled together, 
fluid pressure actuator means for location on said second 
vehicle unit and operative upon the Supply of fluid under 
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pressure thereto to effect unlocking of the said coupling 
pin from the said coupling pin socket member and to 
effect lowering of the said dolly wheels, and operator's 
control valve means for location on said second vehicle 
unit and operative to effect supply of fluid under pres 
sure to said fluid pressure operated valve means via said 
pipe coupling means and to said fluid pressure actuator 
eaS. 
5. In a coupler apparatus for a multi-unit articulated 

vehicle in which an axled end of one vehicle unit has a 
coupler member adapted to be locked into support-trans 
mitting coupling with a complementary coupler member 
on the non-axied end of a second vehicle unit having re 
tractable dolly wheels which are locked in a lowered posi 
tion for independent support of such non-axled end when 
the two vehicle units are separated, in combination, fluid 
pressure operated means for unlocking the said dolly 
wheels, fluid pressure power means for raising the said 
dolly wheels and tightly locking the two coupler members 
together, operator's control valve means to effect supply 
of fluid under pressure to the two fluid pressure means, 
first interlock means preventing such supply of fluid under 
pressure to either of the two fluid pressure means while 
the two coupler members are parted, and operable upon 
reunion of the two coupler members to permit supply 
of fluid under pressure to said fluid pressure operated 
means, and second interlock means preventing supply of 
fluid under pressure to said fluid pressure power means 
while the said dolly wheels are locked in their lowered 
position and permitting such supply after unlocking of 
the said dolly wheels has been accomplished. 

6. In a coupler apparatus for a multi-unit articulated 
railway vehicle comprising one vehicle unit having nor 
mally pressurized air springs supporting an axled end of 
the body of such unit, having caged mechanical spring 
assemblages onto which the axled end of the body of such 
unit will lower for support upon depressurization of said 
air springs, and having a coupling pin secured to the axled 
end of the body of such unit and projecting horizontally 
therefrom, said vehicle also comprising a second vehicle 
unit having at a non-axled end thereof a coupling pin 
socket adapted to receive said coupling pin in Support 
transmitting coupling engagement therewith, and having 
normally retracted dolly wheels which occupy a lowered 
position for independent support of such non-axled end 
at a height in which the coupling pin socket thereon will 
be disposed in alignment vertically with the coupling pin 
on the said one vehicle unit, while the two vehicle units 
are separated, in combination, manually operable control 
valve means for location on said one vehicle unit to 
effect depressurization of the air springs thereon, fluid 
pressure power means for location on said second vehicle 
unit to effect retraction of said dolly wheels, operator's 
control valve means for location on said second vehicle 
unit to effect supply of fluid under pressure to said fluid 
pressure power means, and interlock means to prevent 
such supply of fluid under pressure to said fluid pressure 
power means until said coupling pin socket member has 
received said coupling pin. 

7. In a coupler apparatus for a multi-unit articulated 
railway vehicle comprising one vehicle unit having nor 
mally pressurized air springs supporting an axled end of 
the body of such unit, having caged mechanical spring 
assemblages onto which the axled end of the body of such 
unit will lower for support upon depressurization of said 
air springs, and having a coupling pin secured to the 
axled end of the body of such unit and projecting hori 
zontally therefrom, said vehicle also comprising a second 
vehicle unit having at a non-axled end thereof a coupling 
pin socket adapted to receive said coupling pin in support 
transmitting coupling engagement therewith, and having 
normally retracted dolly wheels which occupy a lowered 
position for independent support of such non-axled end 
at a height in which the coupling pin socket thereon will 
be disposed in alignment vertically with the coupling pin 
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on the said one vehicle unit, while the two vehicle units 
are separated, in combination, a combined fluid pressure 
operable and manually operable vent valve means for lo 
cation on said one vehicle unit to effect depressurization 
of the air springs thereon, fluid pressure power means 
for location on said second vehicle unit to effect re 
traction and lowering of said dolly wheels, hose pipe 
coupling means for conveying fluid under pressure from 
said second vehicle unit to said one vehicle unit for 
operating said vent valve means thereon during un 
coupling, and operator's control valve means to effect 
Supply of fluid under pressure to said power means at 
the exclusion of Said hose pipe coupling means during 
coupling of the two vehicle units and to both said power 
means and to said hose pipe coupling means during un 
coupling of the two vehicle units. 

8. An automatic coupler system forming a part of a 
vehicle end structure including a coupling pin receiving 
recess having associated therewith a latch assembly in 
cluding a movable pin engaging latch element positionable 
within said recess, said latch element being eccentrically 
mounted on a shaft which is rotatable and which carries 
a wheel for retractable movement into and out of vehicle 
end structure supporting position, fluid operated means 
engaged with said shaft for rotating the same and moving 
said latch element into and out of clamping engagement 
with said pin, fluid pressure supply means connected with 
Said fluid operated means, and fluid pressure control means 
forming a part of said fluid pressure supply means, said 
fluid pressure control means including venting means op 
erable only upon completion of movement of said wheel 
into vehicle end structure supporting position and move 
ment of said latch element out of clamping engagement 
with said pin whereby said latch element is at least par 
tially held in clamping engagement with said pin by the 
fluid pressure of said supply means. 

9. In a coupler system interconnecting adjacent ends 
of a first vehicle with a second vehicle wherein said first 
vehicle carries a male coupling member provided with 
an outwardly projecting pin which is received within a 
recess formed in a female coupling member carried by 
said second vehicle, and the adjacent end of said second 
vehicle is provided with a retractable dolly wheel vehicle 
Supporting structure including a transverse rotatable shaft, 
the provision of a pin engaging latch assembly forming 
a part of said female coupling member and including a 
movable latch element positioned within said recess in 
locking engagement with said pin, said latch element be 
ing eccentrically mounted on said shaft to move out of 
locking engagement with said pin upon rotation of said 
shaft to move said dolly wheel into vehicle supporting 
position, first fluid pressure operated means connected 
to said latch element to move the same clear of said 
pin in response to fluid pressure to allow separation of 
Said vehicles, second fluid pressure operated means en 
gaged with said shaft for rotating the same, a shaft en 
gaging lock assembly mechanically holding said shaft in 
dolly wheel inoperative position while being further ar 
ranged to hold said shaft in dolly wheel vehicle support 
ing position upon rotation of said shaft, third fluid pres 
Sure operated means connected to said shaft engaging 
lock assembly to disengage the same for rotation of said 
shaft, fluid pressure supply means connected with said 
fluid pressure operated means, and fluid pressure control 
means forming a part of said supply means and said 
pressure operated means, said control means including 
venting means which are closed in the fully coupled 
condition of said vehicle, said second fluid pressure oper 
ated means being open to said fluid pressure supply means 
in the fully coupled condition of said vehicles to apply 
torque to said shaft and aid in holding said vehicles 
together through the locking engagement of said latch 
element with said pin. 

10. Coupled vehicle end structures wherein a first end 
structure is supported by a fluid pressurized spring sus 
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pension system mounted on a wheel carrying axle and 
a second end structure is coupler supported by said first 
end structure through a mated coupling system, said 
coupling system including male and female coupling 
members, the female coupling member having a recess 
receiving a male pin therein, a pin locking latch assem 
bly forming a part of said female coupling member and 
being mounted on a transverse rotatable shaft carrying 
retractable dolly wheels for supporting said second end 
Structure in its uncoupled condition, fluid pressure oper 
ated means attached to said latch assembly and shaft to 
operate the same during coupling and uncoupling of 
said end structures, fluid pressure supply means communi 
cating with said pressure operated means and said fluid 
pressurized spring suspension system, and fluid pressure 
Supply control means directing fluid pressure to said 
pressure operated means and fluid pressurized spring sus 
pension system in a predetermined operational sequence 
during coupling and uncoupling of said end structures, 
said fluid pressure supply control means including a valve 
means operable in initiating the uncoupling operational 
sequence, said valve means upon initiation of the un 
coupling operational sequence placing a control fluid 
pressure in communication with a control valve forming 
a part of said fluid pressurized spring suspension system, 
said control valve including a vent which upon actuation 
of said control valve by said control fluid pressure de 
iivered through said valve means is placed in communi 
cation with the fluid pressurized springs of said suspen 
sion system to deflate said springs. 

11. Coupled vehicle end structures wherein a first end 
structure is supported by a fluid pressurized spring sus 
pension system mounted on a wheel carrying axle and 
a second end structure is coupler supported by said first 
end structure through a mated coupling system, said 
coupling system including male and female coupling 
members, the female coupling member having a recess 
receiving a male pin therein, a pin locking latch assembly 
forming a part of said female coupling member and be 
ing mounted on a transverse rotatable shaft carrying 
retractable dolly wheels for supporting said second end 
structure in its uncoupled condition, mechanical locking 
means engaging said shaft to control positioning of said 
dolly wheels, fluid pressure operated means attached to 
said latch assembly, shaft and locking means to operate 
the same during coupling and uncoupling of said end 
Structures, fiuid pressure supply means communicating 
with said pressure operated means and said fluid pres 
Surized spring suspension system, and fluid pressure sup 
ply control means directing fluid pressure to said pressure 
operated means and fluid pressurized spring suspension 
system in a predetermined operational sequence during 
coupling and uncoupling of said end structures, said fluid 
pressure supply control means including a valve means 
operable in initiating the uncoupling operational se 
quence, said valve means upon initiation of the uncou 
pling operational sequence placing a control fluid pres 
sure in communication with a control valve forming a 
part of said fluid pressurized spring suspension system, 
said control valve include a vent which upon actuation of 
said control valve by said control fluid pressure delivered 
through said valve means is placed in communication 
with the fluid pressurized springs of said suspension sys 
tem to deflate said springs. 

12. In a coupler apparatus for a multi-unit articulated 
vehicle of the type having coupling means for normally 
supportably securing, to an axled end of one vehicle unit, 
a non-axled end of another vehicle unit that is provided 
with retractable dolly wheels capable while lowered to 
independently support such non-axled end when the units 
are separated, the combination of latch means for nor 
mally locking the coupling means in a coupling position, 
locking means for normally locking the dolly wheels in 
a raised position, double-acting actuating means provided 
on the aforementioned other vehicle unit and controlled 

0 

20 

30 

35 

60 

70 

75 

24 
by opposing fluid pressures in two chambers for con 
trolling raising and lowering of the dolly wheels and 
responsive to selective charging of one or the other of 
said chambers while such other or one chamber is 
vented to raise or lower the dolly wheels, respectively, 
unlocking means operable by fluid under pressure for 
unlocking said locking means to permit lowering of the 
dolly wheels, fluid pressure operated means for admitting 
fluid under pressure to said other chamber and venting 
said one chamber, operator's control valve means for 
controlling supply of fluid under pressure to said un 
locking means and fluid pressure operated means, latch 
retrieving means operable by fluid under pressure for 
disengaging said latch means from the coupling means 
to free the vehicle units for separation, and interlock 
means controlled by position of the dolly wheels and 
operative to effect supply of fluid under pressure to said 
latch retrieving means only when the dolly wheels are 
in a lowered position. 

13. In a coupler apparatus for a multi-unit articulated 
vehicle in which coupling means secures an axled end 
of one vehicle unit into support-transmitting connection 
with a non-axled end of a second vehicle unit having re 
tractable support means operable from a raised position 
to a lowered position for independent support of such 
non-axled end when the second vehicle unit is separated 
from the one vehicle unit, the combination of retractable 
coupler latch means for locking the coupling means, hold 
ing means for retaining the support means in raised posi 
tion in the coupled condition of the vehicle units, first 
fluid pressure operated means for lowering the support 
means, second fluid pressure operated means for releasing 
said holding means to permit movement of the support 
means to lowered position, third fluid pressure operated 
means for retracting said retractable latch means to free 
the two vehicle units for separation, operator's control 
valve means for effecting supply of fluid under pressure 
to each of said fluid pressure operated means, and means 
to delay supply of operating fluid under pressure to said 
first fluid pressure operated means until after said second 
fluid pressure operated means has operated to release 
said holding means. 

14. In a coupler apparatus for a multi-unit articulated 
vehicle in which coupling means secures an axled end of 
one vehicle unit into support-transmitting connection with 
a non-axled end of a second vehicle unit having retract 
able support means operable from a raised position to a 
lowered position for independent support of such non 
axled end when the second vehicle unit is separated from 
the one vehicle unit, the combination of retractable cou 
pler latch means for locking the coupling means, hold 
ing means for retaining the support means in raised posi 
tion in the coupled condition of the vehicle units, first 
fiuid pressure operated means for lowering the support 
means, second fluid pressure operated means for releasing 
said holding means to permit movement of the support 
means to lowered position, third fluid pressure operated 
means for retracting said retractable latch means to free 
the two vehicle units for separation, operator's control 
valve means for effecting supply of fluid under pressure 
to each of said fluid pressure operated means, means to 
delay supply of operating fluid under pressure to said first 
fluid pressure operated means until after said second fluid 
pressure operated means has operated to release said hold 
ing means, and means to delay supply of operating fluid 
under pressure to said third fluid pressure operated means 
until the support means has assumed its lowered position. 

15. In a coupler system interconnecting adjacent ends 
of a first vehicle with a second vehicle wherein said first 
vehicle carries a male coupling member provided with 
an outwardly projecting pin which is received within a 
recess formed in a female coupling member carried by 
said second vehicle, and the adjacent end of said second 
vehicle is provided with a retractable dolly wheel vehi 
cle supporting structure including a transverse rotatable 
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shaft, the provision of a pin engaging latch assembly 
forming a part of said female coupling member and in 
cluding a movable latch element positioned within said 
recess in locking engagement with said pin, said latch 
element being eccentrically mounted on said shaft to 
move out of locking engagement with said pin into safety 
lock position upon rotation of said shaft to move said 
dolly wheel into vehicle supporting position, the safety 
lock position placing said latch element in position to 
clear said pin while preventing inadvertent separation of 
said vehicles, first fluid pressure operated means con 
nected to said latch element to move the same clear of 
said pin in response to fluid pressure to allow separation 
of said vehicles, said first fluid pressure operated means 
including resilient means urging said latch element into 
safety lock position, second fluid pressure operated means 
engaged with said shaft for rotating the same, a shaft 
engaging lock assembly mechanically holding said shaft 
in dolly wheel inoperative position while being further 
arranged to hold said shaft in dolly wheel vehicle Sup 
porting position upon rotation of said shaft, third fluid 
pressure operated means connected to said shaft engag 
ing lock assembly to disengage the same for rotation of 
said shaft, fluid pressure supply means connected with said 
fluid pressure operated means, and fluid pressure control 
means forming a part of said supply means and said pres 
sure operated means, said control means including vent 
ing means which are closed in the fully coupled condi 
tion of said vehicles, said second fluid pressure operated 
means being open to said fluid pressure supply means 
in the fully coupled condition of said vehicles to apply 
torque to said shaft and aid in holding said vehicles to 
gether through the locking engagement of said latch ele 
ment with said pin. 

16. In a coupler system interconnecting adjacent ends 
of a first vehicle with a second vehicle wherein said first 
vehicle carries a male coupling member provided with a 
transverse face plate and an outwardly projecting pin 
which is received within a recess formed in a female 
coupling member carried by said second vehicle, said fe 
male coupling member having a face plate juxtaposi 
tioned to the face plate of said male coupling member, 
and the adjacent end of said second vehicle is provided 
with a retractable dolly wheel vehicle supporting struc 
ture including a transverse rotatable shaft, the provision 
of a pin engaging latch assembly forming a part of said 
female coupling member and including a movable latch 
element positioned within said recess in locking engage 
ment with said pin, said latch element being eccentrically 
mounted on said shaft to move out of locking engagement 
with said pin upon rotation of said shaft to move said 
dolly wheel into vehicle supporting position, first fluid 
pressure operated means connected to said latch element 
to move the same clear of said pin in response to fluid 
pressure to allow separation of said vehicles, second fluid 
pressure operated means engaged with said shaft for rotat 
ing the same, a shaft engaging lock assembly mechani 
cally holding said shaft in dolly wheel inoperative posi 
tion while being further arranged to hold said shaft in 
dolly wheel vehicle supporting position upon rotation of 
said shaft, third fluid pressure operated means connected 
to said shaft engaging lock assembly to disengage the 
same for rotation of said shaft, fluid pressure supply 
means connected with said fluid pressure operated means, 
and fluid pressure control means forming a part of said 
supply means and said pressure operated means, said con 
trol means including venting means carried by each of 
said face plates which venting means are closed in the 
fully coupled condition of said vehicles, said second fluid 
pressure operated means being opened to said fluid pres 
sure supply means in the fully coupled condition of said 
vehicles to apply torque to said shaft and aid in holding 
said face plates together through the locking engagement 
of said latch element with said pin. 

17. In a coupler system interconnecting adjacent ends 
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first vehicle carries a male coupling member provided 
with a transverse face plate and an outwardly projecting. 
pin which is received within a recess formed in a female 
coupling member carrier by said second vehicle, said 
female coupling member having a face plate juxtaposi 
tioned to the face plate of said male coupling member, 
and the adjacent end of said second vehicle is provided 
with a retractable dolly wheel vehicle supporting struc 
ture including a transverse rotatable shaft, the provision 
of a pin engaging latch assembly forming a part of said 
female coupling member and including a movable latch 
element positioned within said recess in locking engage 
ment with said pin, said latch element being eccentrically 
mounted on said shaft to move out of locking engage 
ment with said pin into safety lock position upon rota 
tion of said shaft to move said dolly wheel into vehicle 
Supporting position, the safety lock position placing said 
latch element in position to clear said pin while prevent 
ing inadvertent separation of said vehicles, first fluid pres 
Sure operated means connected to said latch element to 
move the same clear of said pin in response to fluid pres 
Sure to allow separation of said vehicles, said first fluid 
pressure operated means including resilient means urging 
said latch element into safety lock position, second fluid 
pressure operated means engaged with said shaft for rotat 
ing the same, a shaft engaging lock assembly mechanical 
ly holding said shaft in dolly wheel inoperative position 
While being further arranged to hold said shaft in dolly 
wheel vehicle supporting position upon rotation of said 
shaft, third fluid pressure operated means connected to 
said shaft engaging lock assembly to disengage the same 
for rotation of said shaft, fluid pressure supply means 
connected with said fluid pressure operated means, and 
fluid pressure control means forming a part of said 
Supply means and said pressure operated means, said 
control means including venting means carried by each 
of said face plates which venting means are closed in 
the fully coupled condition of said vehicles, said second 
fluid pressure operated means being opened to said fluid 
pressure supply means in the fully coupled condition 
of said vehicles to apply torque to said shaft and aid 
in holding said face plates together through the locking 

... arrangement of said latch element with said pin. 
18. In a coupler system interconnecting adjacent ends 

of a first vehicle with a second vehicle wherein said first 
vehicle carries a male coupling member provided with a 
transverse face plate and an outwardly projecting pin 
which is received within a recess formed in a female 
coupling member carried by said second vehicle, said 
female coupling member having a face plate juxtaposi 
tioned to the face plate of said male coupling member, 
and the adjacent end of said second vehicle is provided 
with a retractable dolly wheel vehicle supporting struc 
ture including a transverse rotatable shaft, the provision 
of a pin engaging latch assembly forming a part of said 
female coupling member and including a movable latch 
element positioned within said recess in locking engage 
ment with said pin, said latch element being eccentrically 
mounted on said shaft to move out of locking engage 
ment With said pin upon rotation of said shaft to move 
said dolly wheel into vehicle supporting position, first 
fluid pressure operated means connected to said latch 
element to move the same clear of said pin in response 
to fluid pressure to allow separation of said vehicles, 
Second fluid pressure operated means engaged with said 
shaft for rotating the same, a shaft engaging lock as 
Sembly mechanically holding said shaft in dolly wheel 
inoperative position while being further arranged to hold 
said shaft in dolly wheel vehicle supporting position upon 
rotation of said shaft, third fluid pressure operated 
means connected to said shaft engaging lock assembly to 
disengage the same for rotation of said shaft, valve means 
carried by said female coupling member and housed 
relative to an opening in the face plate thereof to close 
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the opening in the uncoupled condition of said female 
coupler, valve opening means carried by the face plate of 
said male coupling member projecting therefrom and into 
said opening into depressing contact with said valve 
means, fluid pressure supply means connected with said 
fluid pressure operated means and valve means, and fluid 
pressure control means forming a part of said supply 
means and said pressure operated means, said control 
means including venting means carried by each of said 
face plates which venting means are closed in the fully 
coupled condition of said vehicles, said valve means in 
its depressed position exposing a portion of said third 
fluid pressure operated means to fluid pressure to dis 
engage said lock assembly to allow rotation of said shaft 
into dolly wheel inoperative position when coupling said 
vehicles, said second fluid pressure operated means being 
opened to said fluid pressure supply means in the fully 
coupled condition of said vehicles to apply torque to 
said shaft and aid in holding said face plates together 
through the locking engagement of said latch element 
with said pin. 

19. The coupled vehicle end structures of claim 11 
wherein the mechanical locking means engaging said 
shaft comprises oppositely positioned locking fingers each 
having a projecting locking surface for engagement with 
a recess in said shaft, said fingers being spring urged 
against said shaft for alternate locking of said shaft with 
its dolly wheels in a raised and lowered position. 

20. The coupled vehicle end structures of claim 11 
wherein sadi latch assembly is provided with a latch ele 
ment pivotally mounted on an eccentric portion of said 
shaft for movement thereby into and out of a first and 
second locking position relative to said pin, said first 
position placing said latch element in a locking recess 
in said pin relative to the inner surface thereof to allow 
movement of said latch element free of said pin while 
providing for pin locking abutment with said inner sur 
face upon partial withdrawal of said pin from the recess 
of said female coupling member, said second position 
placing said latch element in tight pin locking engage 
ment with the inner surface of said locking recess, and 
the latch assembly being further attached to a fluid 
pressure actuated piston constituting the fluid operated 
means thereof, said piston being spring mounted to 
urge said latch element into its first position and being 
movable against its spring in response to fluid pressure 
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to pivot said latch element about said shaft into a third 
position completely clearing said latch element from 
register with said, locking recess. 

21. The coupled vehicle end structures of claim 19 
wherein the fluid operated means attached to said locking 
means includes a double acting fluid actuated piston in 
engagement with said fingers to alternately release the 
same from locking engagement with said shaft, said 
double acting piston being housed in a cylinder having 
communicating with the interior thereof at spaced points 
a pair of conduits which in turn communicate to opposite 
sides of a further double acting piston constituting the 
fluid pressure operated means attached to said shaft, 
the position of the first named piston relative to said 
points controlling the transmitting of fluid to said further 
piston following completed unlocking of said shaft. 

22. The coupled vehicle end structures of claim 21 
wherein said latch assembly is provided with a latch ele 
ment pivotally mounted on an eccentric portion of said 
shaft for movement thereby into and out of a first and 
second locking position relative to said pin, said first 
position placing said latch element in a locking recess 
in said pin relative to the inner surface thereof to allow 
movement of said latch element free of said pin while 
providing for pin locking abutment with said inner sur 
face upon partial withdrawal of said pin from the recess 
of said female coupling member, said second position 
placing said latch element in tight pin locking engage 
ment with the inner surface of said locking recess, and 
the latch assembly being further actuated through a fluid 
pressure actuated piston constituting the fluid operated 
means thereof, said piston being spring mounted to urge 
said latch element into its first position and being mov 
able against its spring in response to fluid pressure to 
pivot said latch element about said shaft into a third 
position completely clearing said latch element from 
register with said locking recess. - - - - . . ." 
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