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57 ABSTRACT 

A joint connecting the cars of an articulated rail vehi 
cle to provide a wide smooth-walled passage therebe 
tween regardless of the relative attitudes of the cars. 
The joint and ends of each car are journaled on the 
bolster of a common truck. A rigid-walled tunnel as 
sembly mounted on the bolster includes inner and 
outer telescoping tunnel shell members which are piv 
oted for relative pitch movement at the bolster. The 
tunnel shell members each include vertical arcuate 
surfaces cooperating with similar surfaces on the car 
ends to seal the ends of the tunnel passage. Side pan 
els vertically hinged to the joint frame assembly are 
slidable within slots in the car bodies to externally seal 
the joint and provide a flush external appearance of 
the vehicle. 

20 Claims, 6 Drawing Figures 
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1. 

ARTICULATED RAILWAY VEHICLE 
CONNECTING PASSAGE 

The present invention relates generally to articulated 
railway vehicles for passenger service, and relates more 
particularly to a novel joint for connecting the adjacent 
ends of the vehicle car sections. 
Multi-car rail vehicles for use in passenger service are 

conventionally made up of cars having a truck at each 
end and which are separable from the adjacent cars. An 
advantage of this type of car is the permitted variation 
in length of the vehicle depending upon the traffic de 
mand and the ready separability of individual cars for 
service. 
A major shortcoming of the conventional rail vehicle 

is the arrangement at the car ends which permits pas 
senger movement between the cars. The typical carter 
minates in a vestibule, from which a narrow portal 
leads to the portal and vestibule of the adjoining car. In 
intercity trains, the passage between the car vestibules 
typically consists of an accordian-pleated fabric cover 
ing to protect the traversing passenger from wind, rain, 
and the danger of falling between the cars. In the case 
of intracity commuter trains, the passage protection 
may consist only of a few chains limply extending be 
tween the car ends. With either arrangement, the pas 
sage from one car to the next while the train is moving, 
and particularly on a curve, can be an unsettling experi 
ence due to the substantial and unpredictable relative 
movements between the adjoining car ends. The princi 
ple cause of the relative movement is the fact that the 
car frames are connected to the trucks at a point 
spaced from the car ends which accordingly do not fol 
low the path of the track. There is thus a considerable 
amount of lateral relative movement at the car connec 
tion and also a certain amount of vertical relative 
movement, particularly over a rough roadbed. To cope 
with these relative motions, the conventional car con 
nection includes an array of sliding, pivoting, and 
squeeking floorplates subject to abrupt movement, ne 
gotiation of which is at best unpleasant and at worst 
hazardous. 
The above-described disadvantages of conventional 

car connections are particularly evident with rail sys 
tems characterized by relatively sharp curves such as 
those found in street railways and subway systems. On 
many lines, passage between the cars is considered to 
be sufficiently hazardous that such passage is prohib 
ited except to crew members or for emergency use. As 
a result, on multi-car street rail vehicles, it becomes 
necessary to provide a separate crew member for each 
car to receive fares and generally assist and supervise 
the conduct of the passengers. - 
To avoid the relative transverse and vertical move 

ments of the adjoining car ends, the present invention 
utilizes a single truck to support both car ends. This 
concept is not broadly new, being shown for example 
in the early U.S. Pat. No. 566,712 which issued on Aug. 
25, 1896. This patent featured a common vestibule be 
tween the cars which was generally cylindrical in shape 
having a vertical axis aligned with the pivot point of the 
cars on the truck. Curved doors on each side of the ves 
tibule accommodated the transverse relative angular 
movement of the cars. Sliding doors in the bulkheads 
at each end of the car separated the vestibule from the 
car proper. . . . . . . . 

In U.S. Pat. No. 2,225,951 issued Dec. 24, 1940, a 
common truck is also illustrated supporting the adjoin 
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2 
ing ends of rail vehicle cars. The passage between the 
cars comprises spaced flexible diaphragms and the fair- , , 
ing strip between the car-sides and roofs is similarly an 
elastic flexible member. . . . . . 

In the present invention, a rail vehicle joint comprises 
a common truck on the bolster of which the ends of ad 
joining cars are journaled for relative horizontal and 
vertical angular movement. A rigid smooth-walled tun 
nel assembly is disposed on the truck bolster and pro 
vided with arcuate surfaces for engagement with coop 
erating surfaces on the end of each car to accommo 
date lateral angular movement of the cars with respect 
to the truck. An arch-shaped frame assembly mounted 
on the truck supports a dome which cooperates with 
overhanging portions of the car roofs to shield the tun 
nel assembly from the elements and present a substan 
tially smooth appearance of the roof of the vehicle. 
Side sealing panels hinged to the frame assembly slide 
within slots interiorly adjacent the car sides and are 
held against the car sides by suitable spring means to 
seal and maintain a continuous flush appearance of the 
sides of the cars. 
The tunnel assembly opens at each end directly into 

the joined cars, providing a relatively wide, smooth 
walled uninterrupted passage between the adjoining 
cars. The relative movement of each car with respect 
to the tunnel assembly is only half of the movement be 
tween the cars since the tunnel assembly is carried by 
the truck. Means are provided for assuring that the 
truck bolster pitch movement is similarly one-half of 
the relative pitch movement between the connected 
cars. This latter means includes a stabilizing linkage 
connecting the upper ends of the cars with the frame 
assembly on the truck bolster. 

It is accordingly a first object of the present invention 
to provide a novel joint for articulated rail vehicles for 
passenger service. 
A further object of the invention is to provide a rail 

vehicle joint having a novel tunnel assembly providing 
an uninterrupted rigid smooth-walled passage between 
the vehicle sections regardless of the orientation of the 
sections. . . . . . . . . . 

Another object of the invention is to provide a rail 
vehicle joint as described which will present a flush, at 
tractive external surface connecting the vehicle sec 
tions. . 
A still further object of the invention is to provide a 

rail car joint as described which is economical to manu 
facture and install. 

Still another object is to provide a joint as described 
which is exceptionally durable, practically mainte 
nance free, and which is difficult to vandalize. 
Additional objects and advantages of the invention 

will be more readily apparent from the following de 
tailed description of an embodiment thereof when 
taken together with the accompanying drawings 
wherein: 
FIG. 1 is a partial plan view of an articulated rail ve 

hicle embodying the present joint, a portion of the vehi 
cle being broken away and in section to show construc 
tion details; 
FIG. 2 is a side elevational view of the vehicle as 

shown in FIG. 1, a portion thereof being broken away 
and in section to show construction details; 

FIG. 3 is a sectional view taken along line 3-3 of 
FIG. 2; 



3 
FIG. 4 is an exploded perspective view on a reduced 

scale of the vehicle joint components; 
FIG. 5 is a schematic plan view of the vehicle joint 

illustrating the relative movement of the major vehicle 
components during a transverse angular displacement 
of the connected vehicle cars; and 
FIG. 6 is a schematic side elevational view of the ve 

hicle joint illustrating the relative movement of the 
major vehicle components during a vertical angular dis 
placement of the connected vehicle cars. 

Referring to the drawings and specifically FIGS. 1-4 
thereof, a rail vehicle generally designated 10 is illus 
trated which includes a pair of adjoining cars 12 and 14 
which are connected by a joint generally designated 16 
in accordance with the present invention. The ends of 
both of the cars 12 and 14 as well as the joint 16 are 
supported on a common truck 18 which is of a conven 
tional four wheel design. As shown schematically in 
FIG. 2, the truck includes a truck frame 20 supported 
by the axles 22 and wheels 24. The truck bolster 26 as 
most readily illustrated in FIG. 3 is supported on pnue 
matic suspension members 28 mounted on the trans 
verse truck member 30. 
The underframes of the cars 12 and 4 are supported 

on the bolster 26 by means of a universal bearing ar 
rangement which permits free rotational movement of 
each car with respect to the truck in both a horizontal 
and vertical direction. This universal connection com 
prises inner and outer circular bearing ring assemblies 
32 and 34 concentrically mounted with respect to the 
vertical center line of the bolster. Each of the bearing 
assemblies includes a diametrically opposed pair of up 
wardly directed ears 32a and 34a which are connected 
to the car frames to journal the cars on the truck. As 
shown in FIG. 4, the cars 12 and 14 respectively in 
clude bifurcated frame members 12a and 14a which 
terminate at their outer ends in jaws 12b and 14b. As 
shown in FIG. 5, the jaws 12b are connected to the ears 
32a by pins 36 while the jaws 14b are similarly con 
nected to the ears 34a by pins 38. The pin connection 
of the jaws with the ears permits the cars to pivot verti 
cally with respect to the bolster, while the bearing ring 
assemblies 32 and 34 permit transverse rotation of the 
cars with respect to the bolster. 
The joint 16 includes an arch-shaped frame assembly 

generally designated 40 which includes a pair of trans 
versely spaced vertical frame elements 42, the lower 
ends of which are secured to the bolster 26. The frame 
elements 42 are joined at their upper ends by a trans 
verse frame member 44 on which is mounted a dome 
46. 
The bolster 26 is transversely stabilized by the spaced 

disposition of the pneumatic suspension elements 28. 
However, in view of the universal connection of the car 
frames to the bolster, the bolster would in the absence 
of stabilizing means, be free to pivot about its trans 
verse horizontal axis. A stabilizing assembly generally 
designated 48 is accordingly provided at the top of the 
frame assembly 40 to control the pitch movement of 
the bolster. The stabilizing assembly 48 as most readily 
viewed in FIGS. 2 and 3 comprises a transverse shaft 50 
carried by the shaft support assembly 52 on the frame 
element 44. A rocker arm 54 is rotatably mounted on 
the shaft 50 and as shown in FIG. 2 is normally in a ver 
tical position. Stabilizing bars 56 and 58 are pivotally 
connected to the opposite ends of the rocker arm 54 
and are respectfully pivotally connected at their oppo 
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4. 
site ends to the cars 12 and 14 by the pin and clevis 
connectors 60 and 62. Since the stabilizing arms 56 and 
58 are of equal length, the stabilizing assembly insures 
a longitudinal centered relationship of the upper end of 
the frame assembly 40 with respect to the cars 12 and 
14 and accordingly stabilizes the bolster pitching move-... 
ment with respect to the truck frame. 
The joint 16 further includes a tunnel assembly 64. 

which comprises telescoping inner and outer tunnel 
shell members 64a and 64b. As shown most clearly in 
FIG. 4, the tunnel shell members each comprise a hol 
low box-like member having a substantially rectangular 
internal vertical transverse section. The tunnel shell 
members respectively include downwardly extending 
ears 66a and 68a at the sides thereof which are adapted 
for pivotal connection to pins 70 extending interiorly 
from supports 72 on each of the frame elements 42. 
Additional central ears 66b and 68b of the tunnel shell. 
members extend downwardly between the spaced ears 
66a and 68a and are pivotally connected to the trans 
versely disposed pin of the clevis 74 which is centrally . . . 
mounted on the bolster 26. 
The inner and outer shell assemblies are identical in 

structure except that the inner shell members is slightly 
smaller in certain dimensions to permit pivoting tele 
scoping movement within the outer shell member. Con 
sidering in detail the inner shell member 66, this mem 
ber includes a floor panel 76 which as shown in FIG. 2 
is aligned in flush relationship with the floor 78 of the 
adjoining car. 14. The edge 76a of the floor panel 76 has 
an arcuate configuration, the radius of which is cen 
tered on the vertical center line of the truck bolster 26. 
An arcuate groove 78a of the adjoining car floor 78 is 
of a similar arcuate curvature and as shown in FIG. 2 
is adapted to receive the edge 76a of the floor panel. 
Upon transverse rotation of the car 14 with respect to 
the truck 20, the edge 76 will slide in the groove 78a 
to accommodate the relative movement between the 
adjacent flooring sections. 
The sidewalls 80 of the tunnel shell member 66 are 

of a smooth rigid material, preferably sheet metal, as is 
the top panel 82 thereof, which as shown most clearly 
in FIG. 2, follows an arcuate longitudinal curve cen 
tered on the axis of the pivot pins 70. Extending verti 
cally along each side of the tunnel shell member adja 
cent the adjoining car end are the arcuate shield plates 
84 which continue the curvature of the floor edge 76a. 
A lip portion 86 adjacent the top 82 of the tunnel shell 
member also continues this curvature from one shield 
plate 84 around the opposite shield plate. 
Attached to bulkheads 88 of the car 14 and flanking 

an aperture 90 therein, which is aligned with and of a 
size equal to the passage through the tunnel shell mem 
bers, are vertical closure shields 92 which have con 
cave surfaces 92a extending the full height of the con 
tiguous tunnel shell member 66 and which are adapted 
to engage the shield plates 84 to prevent any gap from 
appearing between the tunnel and car end. It will be ap 
parent that any lateral pivotal movement of the car. 14. 
with respect to the truck will result in a sliding move 
ment of the shield plates 84 along the surfaces 92a. As 
shown in FIG. 2, the inner edges 80a and 80a' of the 
tunnel shell member side panels 80 are inclined to pro 
vide a substantial overlap of the tunnel shell members. 
The components of the outer tunnel shell member 68 

are identical in shape to those described with respect 
to the inner tunnel shell member 66. However, the 
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cars), which angles exceed the operating conditions to 
which rail vehicles are normally subjected. 

In view of the universal bearing connection of the 
cars to the bolster, a stabilizing linkage is required to 
restrain pitching movement of the bolster. The stabiliz 
ing assembly 48, by maintaining the upper end of frame 
assembly 40 equidistant from the car ends, insures a 
stable pitch attitude of the bolster, normally level with 
the truck. 
The overlapping relation of the car roof extensions 

over the dome will obviously not prevent rain water 
from reaching the inner edges of the dome. Suitable 
seals and drains (not shown) of a conventional type are 
accordingly provided to prevent water from reaching 
the tunnel assemblies. 

Manifestly, changes in details of construction can be 
effected by those skilled in the art without departing 
from the spirit and the scope of the invention. 

I claim: 

O 

15 

1. An articulated rail vehicle comprising a pair of 20 
cars, a common truck supporting the juxtaposed ends 
of said cars, a joint on said truck connecting said cars, 
said joint comprising a tunnel assembly defining an en 
closed passage between said car ends, said tunnel as 
sembly including telescoping inner and outer hollow 
tunnel shell members, connecting means for connect 
ing said tunnel shell members to said truck and includ 
ing means to enable said tunnel shell members to pivot 
with respect to said truck about a horizontal transverse 
axis, and arcuate sealing surfaces on said tunnel shell 
members engaging arcuate sealing surfaces on said car 
ends in sliding relation to accommodate transverse an 
gular movement of said cars with respect to said truck 
and joint. 

2. The invention as claimed in claim 1 wherein said 
juxtaposed car ends are pivotally mounted on said 
truck for relative transverse rotation about the vertical 
center line of said truck, said arcuate sealing surfaces 
on said tunnel shell members and said car ends com 
prising surfaces of revolution having an axis coinciding 
with the vertical center line of said truck when said cars 
are longitudinally aligned. 

3. The invention as claimed in claim 2 wherein said 
arcuate sealing surfaces on each of said tunnel shell 
members are disposed at each side of the tunnel pas 
Sage. 

4. The invention as claimed in claim 3 wherein each 
said tunnel shell member comprises a rigid, smooth 
walled structure. 

5. The invention as claimed in claim 1 wherein said 
cars are supported on said common truck for relative 
vertical angular rotation about a transverse horizontal 
axis, said latter horizontal axis coinciding with the hori 
zontal transverse axis about which said inner and outer 
tunnel shell members are pivotally rotatable when said 
cars are longitudinally aligned. 

6. The invention as claimed in claim 1 including 
means disposed externally of said tunnel assembly for 
sealing said joint and providing substantially flush outer 
surfaces connecting said car ends. 

7. The invention as claimed in claim 6 wherein said 
means disposed externally of said tunnel assembly for 
sealing said joint and providing substantially flush outer 
surfaces connecting said car ends comprises extending 
end portions of the car roofs and car sides, an arch 
shaped frame assembly on said truck disposed in 
spaced relation around said tunnel assembly, a dome 
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8 
on said frame assembly cooperating with the extending 
ends of said car roofs to seal the top of said joint, and 
side sealing panels hinged along vertical pivot axes to 
said frame assembly in cooperative sealing relationship 
with the extending sides of said cars. 

8. The invention as claimed in claim 7 wherein said 
car ends include slots adjacent the side walls thereof to 
accommodate said side sealing panels, and means for 
resiliently urging said side sealing panels into engage 
ment with the inner faces of said extending car sides. 

9. An articulated rail vehicle for passenger service 
comprising a pair of cars, a common truck supporting 
the juxtaposed ends of said cars, said truck including a 
bolster supported thereon by resilient suspension 
means, bearing means on said bolster connecting each 
of said car ends independently to said bolster, said 
bearing means providing pivotal horizontal movement 
of each said car ends about the vertical center line of 
said truck, said bearing means providing vertical piv 
otal movement of each of said cars with respect to said 
truck along a common horizontal axis transversely cen 
tered on said truck when said cars are longitudinally 
aligned, a joint on said truck connecting said cars, said 
joint comprising a tunnel assembly defining an en 
closed passage between said car ends, said tunnel as 
sembly including telescoping inner and outer tunnel 
shell members, said tunnel shell members each includ 
ing floor panels aligned with and forming a continua 
tion of the floors of the adjacent car ends, means for 
connecting said tunnel shell members to said bolster 
including means to enable said tunnel shell members to 
pivot with respect to said bolster about a transverse 
horizontal axis coinciding with the transverse axis of 
vertical movement of said cars with respect to said 
truck, arcuate sealing surfaces on said tunnel shell 
members engaging arcuate sealing surfaces on said car 
ends in sliding relation to accommodate transverse an 
gular movement of said cars with respect to said truck 
end joint, said arcuate sealing surfaces on said tunnel 
shell members and said car ends comprising surfaces of 
revolution having an axis coinciding with the vertical 
center line of said truck when said cars are longitudi 
nally aligned, an arch-shaped frame assembly mounted 
on said bolster externally of said tunnel assembly, stabi 
lizing means connecting the upper end of said frame as 
sembly with the end of each of said cars for maintaining 
a centered disposition of said frame assembly between 
said car ends and controlling the pitch attitude of said 
bolster. 

10. The invention as claimed in claim 9 including 
means disposed externally of said tunnel assembly for 
sealing said joint and providing substantially flush outer 
surfaces connecting said car ends. 

11. The invention as claimed in claim 10 wherein said 
means for sealing said joint and providing substantially 
flush outer surfaces connecting said car ends comprises 
extending end portions of the car roofs and car sides, 
a dome on said frame assembly cooperating with the 
extending ends of said car roofs to seal the top of said 
joint, and side sealing panels hinged along vertical pivot 
axes to said frame assembly in cooperative sealing rela 
tionship with the extending sides of said cars. 

12. The invention as claimed in claim 11 wherein said 
car ends include slots adjacent each side wall thereof 
to accommodate said side sealing panels, and means for 
resiliently urging said side sealing panels into engage 
ment with the inner faces of said extending car sides. 
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13. The invention as claimed in claim 12 wherein said 
means for resiliently urging said side sealing panels into 
engagement with the car sides comprises a torsion bar 
spring assembly mounted on each side of each car adja 
cent one of said side sealing panels, said torsion bar 
spring assembly including a roller engaging said side 
sealing panel and urging said panel into engagement 
with the inner face of the car side. 

14. The invention as claimed in claim 12 wherein said 
side sealing panels comprise a pair of substantially rect 
angular panels hingedly mounted to said frame assem 
bly along their vertical adjoining edges. 

15. The invention as claimed in claim 9 wherein said 
stabilizing means comprises a transverse shaft centrally 
mounted on said frame assembly above said tunnel as 
sembly, a rocker arm rotatably mounted on said shaft, 
and a pair of stabilizing bars, each bar connecting one 
end of said rocker arm to one of the car ends. 

16. The invention as claimed in claim 9 wherein each 
of said tunnel shell members comprises a rigid, smooth 
walled structure. 

17. The invention as claimed in claim 9 wherein the 
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10 
roof of each of said tunnel shell member comprises a 
surface of revolution having an axis coinciding with the 
pivotal mounting axis of said tunnel shell members. 

18. The invention as claimed in claim 9 wherein said 
arcuate sealing surfaces on each of said tunnel shell 
members are disposed at each side of the tunnel pas 
Sage. 

19. The invention as claimed in claim 9 wherein the 
pivotal axis of each said tunnel shell member lies be 
neath and closely adjacent the juncture of the tunnel 
floor panels. 

20. The invention as claimed in claim 9 wherein said 
car ends each include a bulkhead extending trans 
versely thereacross, an aperture in each said bulkhead 
aligned with the passage of said tunnel assembly, verti 
cal closure shields extending the full height of said 
bulkhead aperture adjacent said aperture on the outer 
side of said bulkhead, said vertical closure shields in 
cluding said arcuate sealing surfaces engaging said tun 
nel shell member sealing surfaces. 
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