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1. 
2,921,539 

ARTICULATED ERALWAY CAR 
John R. Furrer, Southport, Conn., assignor to American 
Car and Foundry Company, New York, N.Y., a cor poration of New Jersey 

Application June 18, 1953, Serial No. 362,625 
12 Claims. (CI. 105-4) 

This invention relates to railway cars and consists par 
ticularly in the provision of an articulated car consisting 
of a plurality of relatively short lightweight units. 

Conventional railway passenger cars are generally be 
tween 80 and 85 feet in length, and consequently, in order 
to operate on curved trackage, are pivotally mounted 
near each end on a four or six wheel truck. Cars of this 
type are generally independent, self-sufficient units, fre 
quently containing their own power generating, air con 
ditioning, and sanitary facilities. They are dependent 
upon external means only for traction, braking, and heat 
ing, and are equipped with automatic couplers and other 
connections which enable them to be easily connected to 
any other standard railway car. These characteristics 
make possible highly flexible train arrangements, both 
as to the number of cars in a train and as to the types of 
cars composing a train. They also facilitate the addition 
to or removal of cars from trains. Such cars have three 
principal disadvantages: 

First, their great length and weight necessitates very 
strong and consequently very heavy underframing, 

Second, the use of pivoted trucks necessitates a floor 
level higher than the truck bolster to permit swivelling of 
the trucks, with consequent elevation of the center of 
gravity. 

Third, when cars of this type enter a curve, the trucks 
are guided by the engagement of the inner edge of the 
outer rail head and the flanges of the outer wheels, so 
that the outer front wheel flange of each truck digs into 
and attempts to climb over the rail; this factor causes 
excessive wear on both rail and wheels and frequently 
results in derailment at excessive speeds. 

This tendency towards derailment, which is the most 
serious disadvantage, perhaps, of conventional cars, can 
be corrected by providing means for guiding all axles on 
the car so that the vertical planes of the wheels are either 
tangential to the vertical edges of the rails, or so that the 
wheel are always directed slightly inwardly on curves. 
To overcome the disadvantages enumerated above, ar 

ticulated trains, consisting of a plurality of relatively short 
two-wheel trailers provided with fixed transverse axles at 
their rear ends, have been built. Because of their short 
length, such trailers can be built with much lighter fram 
ing than conventional cars, thus eliminating the excessive 
weight inherent in conventional car construction. The 
use of a single fixed axle permits substantial lowering of 
the car floor level, with consequent lowering of the center 
of gravity and reduction in the tendency of a car to over 
turn. The provision of the single axle at the rear end of 
the trailer, with the front end pivoted on the rear of the 
preceding trailer automatically guides the axles of each 
trailer so that the wheels are directed slightly inwardly 
when the train is rounding a curve. The chief disadvan 
tage of such trains is their lack of flexibility in makeup 
and the difficulty of adding or removing cars. This diffi 
culty is due to the fact that each of the trailer units, hav 
ing wheels at only one end, is dependent on the wheeled 
end of the adjacent unit for supporting it at its unwheeled 
end. Although the unwheeled end of each of the units 
is provided with a dolly which may be manually lowered 
when it is necessary to separate a unit from a train, the 
separation and removal of a unit is nonetheless, a time 
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consuming and difficult operation which discourages any . 

2 
attempt at flexibility in such train arrangements. A fur 
ther disadvantage of this type of two-wheel unit articu 
lated train is the fact that it can be operated in only one 
direction, operation in the opposite direction resulting in 
the wheels being guided outwardly on curves, with the 
consequent tendency to derail. 

Accordingly, it is an object of this invention to provide 
an articulated railway car including a plurality of two 
wheeled units having the numerous advantages of the con 
ventional double-truck car, as set forth above, combined 
with the lightweight, low center of gravity, and anti 
derailment safety features of the articulated trains men 
tioned above. 
A further object of this invention is to provide a rail 

way car consisting of a plurality of lightweight low floor 
articulated units. 
A still further object is to provide a car of this type on 

which both extreme ends are provided with wheels thereby 
permitting independent car movements. 
An additional object is to provide means for constantly 

maintaining the vertical plane of the wheels of a multiple 
unit articulated car tangential with the vertical edges of 
the rails at all times. 
A still further object is to provide an articulated car 

of the type described which will be operable in either 
direction. 

I achieve these and other objects by providing a car 
consisting of a plurality of two-wheeled units, the un 
wheeled end of each except one being supported by the 
wheeled end of the adjacent unit, the unwheeled end of 
such one unit being supported by an end of a four 
wheeled unit. To permit operation of the car in both 
directions, means are provided for guiding all axles So 
that the vertical planes of the wheels are always substan 
tially tangential to the edges of the rails, regardless of 
whether the car is on curved or straight track. 
The above and other objects of the invention will be 

apparent to those skilled in the art from a study of the 
following description and accompanying drawings, in 
which: 

Fig. 1 is a schematic plan view of my wheel guiding 
system showing its configuration on straight track. 

Fig. 2 is a schematic plan view of my wheel guiding 
system, showing its configuration on curved track. 

Fig. 3 is a plan view of the mechanical details of one 
of the identical extreme end portions of a car constructed 
according to my invention. 

Fig. 4 is a plan view showing the mechanical details of 
the middle and inner end of unit A of Figs. 1 and 2 and 
the left hand end of unit B. 

Fig. 5 is a plan view showing the mechanical details 
of the right hand end of unit B and the left hand end and 
middle of unit C. 

Fig. 6 is an elevation view corresponding to Fig. 3. 
Fig. 7 is an elevation view corresponding to Fig. 4. 
Fig. 8 is an elevation view corresponding to Fig. 5. 
Fig. 9 is an end view showing mechanical details of the 

extreme ends of the car illustrated in Figs. 3 and 6. 
Referring now to the drawings, the letters A, B, and 

C refer, respectively, to a four-wheeled end unit, a two 
wheeled intermediate unit, and a two-wheeled end articul 
Lated unit, semi-permanently coupled to each other to 
form a three-unit articulated car. For the purposes of 
clarity and description, each of the units will be described 
separately in alphabetical order. 

Unit A is provided with an underframe consisting of 
center sill 10, extreme end platform 12, extreme end sili 
13, side sills 15, bolsters 17, crossbearers 18, intermediate 
platform 20 and intermediate end sill 21. Unit A is sus 
pended near each end, from a drop axle assembly gener 
ally indicated at 22, by a pair of telescoping Spring struts 
24. The axle assemblies 22 each consist of end portions 
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25, on which the wheels 26 are journalled, and depressed 
intermediate portion 27, which is rigidly connected to each 
of the end portions. The end portions 25 each include 
an outwardly extending portion 28, having a longitudi 
nally extending pivot 29 on which is mounted the lower 
forked end 31 of the inner telescoping portion 33 of strut 
24. The outer telescoping portion 35 is provided at its 
upper end with a perforated extension 36 which is piv 
otally secured at 37 in clevis 39, so that free pivoting of 
the strut lengthwise of the car is permitted. In order to 
permit transverse as well as longitudinal rotation of the 
struts relative to the framing, clevis 39 is provided with a 
cylindrical extension 40 which is journalled in an opening 
in bracket 42 so as to permit rotation of clevis 39 in a 
plane transverse of the car, bracket 42 being rigidly se 
cured to bolster 17. 
The telescoping portions 33 and 35, of the struts are 

provided respectively with shoulders 44 and 46, and a coil 
spring 48 is mounted on each of the struts in compres 
sion between shoulders 44 and 46. It will be noted that 
in the transverse direction the struts are inclined upwardly 
towards the center of the car and that in the longitudinal 
direction the struts are inclined upwardly towards the ad 
jacent end of the car. Since, as is evident from Fig. 6, the 
upper end of the struts is substantially higher than the 
floor of the car, the bolsters 17 may be formed with their 
end portions in the shape of inverted W’s, strut mounting 
brackets 42 being secured at the apices. The entire axle 
assembly is resiliently centered with respect to the under 
frame by a pair of transversely extending coil springs 49 
each arranged with one end secured to a bracket 50 on 
the axle structure and their other end secured to a brack 
et 52 depending from center sill 10. The axle assembly 
is positioned longitudinally by a pair of radius rods 54 
which are secured to the axle structure at 55 substantially 
as described in application Serial No. 729,236 of Gassner 
and Parsons, filed February 18, 1947, now Patent No. 
2,685,845, dated August 10, 1954. The description of the 
axle structure, spring suspension, centering means, and 
radius rods, as given above is equally descriptive of each 
of the axle structures and their body connections on the 
complete articulated car, and the same numerals will be 
used to indicate corresponding parts on the adjacent units. 

For guiding the axle so that the vertical planes of the 
wheels 26 are always retained tangential to the vertical 
edges of the rails, a coupler actuated guide means, gen 
erally similar to that disclosed in my coperding applica 
tion Serial No. 322,125, filed November 22, 1952, now 
Patent No. 2,834,303, dated May 13, 1958, is provided. 
Radius rods 54 are connected at one end to the axle at 55, 
as described above. A pair of laterally spaced hangers 58 
are pivotally mounted at 58a on depending brackets 59 
which are secured to the underside of extreme end plat 
form 12. At their other end, each of the radius rods is 
pivotally secured by pin 57 to the lower swinging end 
of each of the hangers 58. To permit limited rotation of 
the radius rods in the horizontal plane, a rubber bushing 
may be fitted in the enlarged journal openings through 
which the pins 57 pass. ? 

For providing coupler actuation the coupler actuated 
T-shaped tongue 60 is provided. Tongue 60 is pivotally 
secured to the car underframing by means of a pin 62 
passing through opening 61 and a registering vertical open 
ing in pivot bracket 64. A tightlock coupler 66 is piy 
otally mounted in the center sill 10 in a conventional man 
ner, its pivot point being co-axial with pivot pin 62 of the 
coupler actuated tongue 60. The stem of tongue 60 is 
provided at its end with an upwardly extending yoke 68 
having an opening of sufficient width to slidably receive 
the shank 69 of tightlock coupler 66 whereby all pivotal 
movements of coupler 66 may be transmitted to tongue 
60 while at the same time the coupler shank is free to 
move longitudinally, in response to buff and draft shocks, 
without disturbing the fixed pivot of tongue 60. Trans 
versely extending arms 71 of tongue 60 are provided with 
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4. 
journal openings at 73 to pivotally receive coupler actuat 
ing links 74, the opposite ends of which are pivotally se 
cured to pins 57 of swing hangers 58. It should be noted 
that the connection of links 74 to the hanger pins 57 is 
accomplished in the same manner as the corresponding 
connection of radius rods 54 so as to permit limited rota 
tion of links 74 in the horizontal plane. Similarly, it 
should be noted that the vertical pivots between links 74 
and coupler actuated member 60 are also provided with 
suitable means such as rubber bushings to permit limited 
rotation of members 74 in the vertical plane; this is neces 
sitated by the fact that as hangers 58 are caused to rotate 
by links 74, the height of pins 57 varies, causing a very 
slight rotation of links 74 about pivot 73. Thus it may 
be seen that as coupler 66 is caused to move radially in 
either direction, due to operation of the preceding car on 
curved trackage, one of the links 74, its connecting swing 
fanger, the corresponding radius rod 54, and the corre 
sponding end of the axle are urged towards the end of the 
car, while the other elements 74, 58,54, and the opposite 
end of the axle are urged inwardly away from the end of 
the car, so that by properly proportioning the various ele 
ments the vertical planes of the wheels are at all times 
guided in substantially tangential relationship with the 
rails. 

Referring to Figs. 4 and 6, the intermediate ends of 
units A and B and connections therebetween are shown. 
In unit B the numeral 77 refers to the center sill, 78 to 
the side sills, and 8 to the end sill which connects the 
center sill and side sills at the unit end. The intermediate 
end of unit A is supported on drop axle structure 22 which 
is identical to the axle structure used at the opposite, or 
extreme end of unit A. The adjacent end of unit B is 
without wheels, and is supported by unit A through a tight 
lock semi-permanent coupler generally indicated at 82. 
Coupler 82 which may be of the type disclosed in my co 
pending application, Serial No. 270,632, filed February 8, 
1952, now Patent No. 2,743,943, dated May 1, 1956, con 
sists of a female unit 83 which is rigidly secured to the 
end of center sill 77 of the B unit. Female coupler unit 
83 is formed with a plurality of openings to receive pro 
jecting tongues of male unit 85, which is pivotally mount 
ed at pin 86 on the end of center sill 10 of unit A. 

Radius rods 54, identical in structure and function with 
the radius rods described earlier, are each pivotally 
mounted at one end on pivot pin 87 of swing hangers 
89, which in turn are pivotally mounted and depending 
for swinging longitudinally of the unit. The pivotal 
mounting for swing hangers 89 is provided by a pair 
of laterally spaced brackets 91 which are secured to the 
lower surface of intermediate end platform 20 of the A 
unit. Coupler actuation of the axle is provided by 
means of links 93 which are pivotally mounted at one 
end on swing hanger pins 87, and are pivotally secured 
at their opposite ends at 95 to the end portions of brack 
ets 97, which extend laterally from male coupler unit 
85. Thus, movements of male coupler unit 85, which 
are identical with movements of unit B, causes corre- . 
sponding movement of the adjacent axle structure 22 so 
that the wheels 26 of the intermediate end of unit A are 
constantly guided in accordance with the angle which 
unit A and unit B make with one another. 

Unit B is provided with an axle only at its end near 
est unit C as shown in Fig. 5. The axie, suspension, 
and radius rod structure are identical with that described 
above in connection with unit A, and the same reference 
characters are used in referring to these elements, Unit 
B is provided with end platform portion 99, to the lower 
Surface of which are secured a pair of laterally spaced 
Swing hanger brackets if). Swing hangers 33 are 
pivotally mounted in brackets 0 at 104 and are pro 
vided with a lower pivot pin (26, to which is pivotally 
Secured the free end of radius rods 54. The wheeled 
end of unit B is provided with a pivotally mounted male 
coupler unit 85 having laterally extending brackets 97, 
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as described above. For transmitting movements of cou 
pler unit 85 to the axle, a link 93, substantially as de 
scribed above, connects each bracket 97 with swing 
hanger pivot pins 87. Thus, as coupler unit 85 is caused 
to swivel in either direction by its connection with female 
coupler unit 83 of unit C, the adjacent axle structure 
22 and wheels 26 will be guided accordingly so that the 
vertical plane of the wheels will be held constantly in 
tangential relation with the vertical plane of the rails. 

Unit C is provided with a center sill 10, side sills 
15, and a cross-bearer 18. The intermediate end of unit 
C, adjacent unit B is without wheels, being supported by 
the end of unit B through semi-permanent coupler 82. 
The opposite or extreme end of unit C is identical to the 
outer end of unit A shown in Figs. 3, 6 and 9. 

Referring to Fig. 2, it will be noted that when the 
articulated car A-B-C is coupled in a train, inter 
mediate of the ends thereof, regardless of which direc 
tion the car is operating, the end couplers 66 will be di 
rected by engagement with corresponding couplers on 
adjacent cars so that the end axles 22 and the extreme 
end wheels 26 are guided in accordance with track curva 
ture. Similarly, the intermediate axles 22 and wheels 
26 of unit A and unit B, respectively, are guided by in 
termediate couplers 82, as described above. 

In order to guide the extreme rear axle when the car 
is at the rear end of a train and guiding by the adjacent 
coupler is impossible, a system of linkages, or tail car 
mechanism (as disclosed in my co-pending application, 
Serial No. 322,125, filed November 22, 1952) connect 
ing the opposite end axle guiding means on the A unit 
is provided, and a generally similar system of linkages 
connecting the axle guiding mechanism of unit C with 
the end of unit B is provided. The tail car mechanism 
on unit A is in effect, a reversing linkage including a 
pair of rods 109 each pivotally connected at its outer 
end to the pivot pin 57 of one of the swing hangers 58 
at the outer end of the unit, so that longitudinal move 
ment of rods 109 is transmitted to the pin 57 and through 
them and the radius rods, to the axle. The inner end 
of each rod 109 is pivotally connected to one end of 
one of a pair of levers 112 fulcrumed on pin 14 de 
pending from cross-bearers 18 at substantially the longi 
tudinal center of the car. Similar rods 116 each aligned 
with a rod 109 are pivotally connected at their inner 
ends to the opposite ends of levers 112 and at their outer 
ends to the pivot pins 87 of swing hangers 109. Thus, 
in rounding curves, if unit A is at the rear end of the 
train, its front axle is guided by the coupling 82. through 
brackets 97, links 93, swing hanger pins 87, and radius 
rods 54, and the rear axle is oppositely directed by the 
transmission of movement from pins 87 through the re 
versing linkage 109-116. 
The tail car mechanism on unit C is similar to that 

on unit A except that the rods 117, beneath the wheel 
less end of unit C, are pivotally secured at their inner 
ends to levers 112 and at their outer ends to brackets. 
119 depending from the adjacent end sill of the unit B, 
so that when the unit C is on the rear of the train, as it 
rounds a curve, the rod 117 on the inner side of unit C 
will be pushed toward the longitudinal center of unit 
C, thereby causing corresponding and aligned rod 109 
to be pulled toward the center of the unit, causing a 
movement of the inner end of the axle 22 toward the 
center of the unit. Conversely, the outer rod 17 will 
be pulled by its connection to the B-unit, thereby caus 
ing outer rod 109 to be pushed, with resultant nove 
ment of the outer end of the axle 22 away from the 
longitudinal center of the car. By properly proportion 
ing the various axle guiding elements, the vertical planes 
of the wheels can be guided at all times in substantial 
ly tangential relation with the vertical edges of the rails. 
A safety feature of the above described construction 

is that each axle is under the guidance of two couplers, 
with the obvious exception of the tail end axle of the 

O 

5 

20 

35 

30 

35 

40 

45 

50 

55 

60 

65 

O 

75 

6 
tail car of the train. For instance, referring to Figure 
2 and presuming the car there shown is coupled at both 
ends to similar cars in train, each axle of unit A will 
be guided by its adjacent coupler and the two axles are 
interconnected by the linkage 109-116 all as previous 
ly described. Therefore should the links 74 fail or de 
velop excessive wear, the end axle 22 would still be 
steered by the coupler between units A and B. Con 
versely, should the links 93 fail or develop excessive 
Wear, the intermediate axle 22 of unit A adjacent unit 
B would still be steered by the end coupler of the car 
through the linkage 109-116. The axles of the B and 
C units are interconnected, though not in manner iden 
tical to the interconnection between the axles of the A 
unit. In addition to the B and C unit axles each be 
ing steered by the adjacent coupler, each is also steered 
by the other coupler of the pair of adjacent couplers 
due to the interconnection which includes the coupler 
32. Coupler 82 is part of the interconnection because 
through pivot pin 86 it positions the body of unit B 
relative to unit C, and thus positions the brackets 119 
to which rods 117 are connected. 

Whereas the total failure of a link will be very rare, 
the wear of parts is constantly in progress and in equip 
ment of a new type the rate of wear can only be esti 
mated, therefore the interconnection of the pairs of axles 
and the subjection of each axle to the guidance of two 
couplers is an important safety factor as the net effect 
of excessive wear in any one connection is minimized. 

This invention may be modified in various respects 
as will occur to those skilled in the art and the exclusive 
use of all modifications as come within the scope of the 
appended claims is contemplated. 
What is claimed is: 
1. An articulated railway car comprising a four 

wheeled unit having a body and an axle adjacent each 
end thereof and two-wheeled units each having a body 
and an axle adjacent one end thereof only, said two 
wheeled units being coupled together with their wheeled 
ends supporting the unwheeled ends of adjacent units, 
the unwheeled end of the coupled two-wheeled units being 
supported by an end of the four-wheeled unit, radius 
rods connected at one of their ends to each end of said 
axles and movably connected at their other ends to the 
respective body, couplers at the ends of each unit, and 
means connected to each coupler and to the body ends of 
the adjacent radius rods for guiding the axles to main 
tain the vertical planes of the wheels substantially tan 
gential to the vertical edges of the rails. 

2. An articulated railway car comprising a four 
wheeled unit having a body and an axle adjacent each 
end thereof and a plurality of two-wheeled units, each 
of said two-wheeled units having a body and an axle ad 
jacent one end only of said body, said two-wheeled units 
being coupled together with their wheeled ends supporting 
the unwheeled ends of adjacent units, the unwheeled end 
of the coupled two-wheeled units being supported by an 
end of the four-wheeled unit, a pair of swing hangers 
depending from each body near each axle, radius rods 
secured at one end to each end of said axles, and at their 
other end to a swing hanger, couplers at the ends of each 
unit, and means connected to the couplers and to the 
radius rods for guiding the axles in accordance with 
coupler movements. 

3. An articulated railway car comprising a four 
wheeled unit having a body and an axle adjacent each 
end thereof and a plurality of two-wheeled units, each 
of said two-wheeled units having a body and an axle 
adjacent one end only of the body, said two-wheeled 
units being coupled together with their wheeled ends sup 
porting the unwheeled ends of adjacent units, the un 
wheeled end of the coupled two-wheeled units being sup 
ported by an end of the four-wheeled unit, a coupler 
pivotally mounted at each end of the car, respectively, 
on the body of the four-wheeled unit and the body of 
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the end two-wheeled unit, means operatively connecting 
said coupler and the adjacent end axles of the car for 
guiding said adjacent axles in accordance with move 
ments of said couplers, coupling means connecting said 
four-wheeled unit and the adjacent two-wheeled units to 
each other including a single pivot on a wheeled end of 
each of said units, and means operatively connecting each 
of said last mentioned coupling means to the adjacent 
axle for guiding said axle in accordance with pivotal 
movements of said coupling means. 

4. An articulated railway car comprising a four 
wheeled unit having a body and an axle adjacent each 
end thereof and a plurality of two-wheeled units, each of 
said two-wheeled units having a body and an axle adja 
cent one end only of the body, said two-wheeled units 
being coupled together with their wheeled ends support 
ing the unwheeled ends of adjacent units, the unwheeled 
end of the coupled two-wheeled units being supported by 
an end of the four-wheeled unit, a pair of swing hangers 
depending from each unit body near each axle, a pair of 
radius rods each secured at one end to an end of the 
adjacent axle and at their other end to one of the swing 
hangers, a coupler pivotally mounted at each end of the 
car, respectively, on the bodies of the four-wheel unit 
and the end two-wheeled unit, a tongue pivotally mount 
ed adjacent each coupler on the bodies of the two last 
mentioned units, means connecting each tongue to the 
respective coupler for corotation therewith, and means 
connected to each of said tongues and to the adjacent 
swing hangers, for transmitting coupler movements to 
said Swing hangers, and causing similar movement of 
the radius rods and ends of the adjacent end axles. 

5. An articulated railway car comprising a four 
wheeled unit having a body and an axle adjacent each 
end thereof and a plurality of two-wheeled units, each 
of said two-wheeled units having a body and an axle 
adjacent one end only of the body, said two-wheeled 
units being coupled together with their wheeled ends sup 
porting the unwheeled ends of adjacent units, the un 
wheeled end of the coupled two-wheeled units being sup 
ported by an end of the four-wheeled unit, a pair of 
swing hangers depending from each unit body near each 
axle, a pair of radius rods each secured at one end to an 
end of the adjacent axle and at their other end to one of 
the swing hangers, a coupler pivotally mounted at each 
end of the car, respectively, on the bodies of the four 
wheeled unit and the end two-wheeled unit, a tongue piv 
otally mounted adjacent each coupler on the bodies of 
the two last mentioned units, means connecting each 
tongue to the respective coupler for corotation therewith 
interconnecting linkages interposed between and con 
nected to each tongue and to the respective adjacent swing 
hangers for transmitting coupler movements to said 
hangers whereby to cause similar movement of the radius 
rods and ends of the adjacent end axles, coupling means 
connecting said four-wheeled unit and the adjacent two 
wheeled units to each other including a single pivot on a 
wheeled end of each of said units, and further inter 
connecting linkages interposed between and connected 
to said last mentioned coupling means and to the adja 
cent swing hangers for transmitting pivotal movements 
of said coupling means to said swing hangers and caus 
ing similarly directed movements of the radius rods and 
ends of the adjacent intermediate axles. 

6. An articulated railway car comprising a four 
wheeled unit having a body and an axle adjacent each 
end thereof and a plurality of two-wheeled units, each 
of said two-wheeled units having a body and an axle ad 
jacent one end only of the body, said two-wheeled units 
being coupled together with their wheeled ends supporting 
the unwheeled ends of adjacent units, the unwheeled end 
of the coupled two-wheeled units being supported by an 
end of the four-wheeled unit, a coupler pivotally mounted 
at each end of the car, respectively, on the body of the 
four-wheeled unit and the body of the end two-wheeled 
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unit, means operatively connecting said coupler and the 
adjacent end axles of the car for guiding said adjacent 
axles in accordance with movements of said couplers, 
coupling means connecting said four-wheeled unit and 
the adjacent two-wheeled units to each other including a 
single pivot on a wheeled end of each of said units, a 
linkage operatively connecting each of said last mentioned 
coupling means and the adjacent axle for guiding said 
axle in accordance with pivotal movements of said last 
mentioned coupling means, and tail car means on each 
end unit of said car and adjacent units for guiding the 
rear end axle when the car is coupled at the rear of a 
train, - 

7. An articulated railway car comprising a four 
wheeled unit having a body and an axle adjacent each. 
end thereof and a plurality of two-wheeled units, each 
of said two-wheeled units having a body and an axle ad 
jacent one end only of the body, said two-wheeled units 
being coupled together with their wheeled ends support 
ing the unwheeled ends of adjacent units, the unwheeled 
end of the coupled two-wheeled units being supported by 
an end of the four-wheeled unit, a pair of swing hangers 
depending from each unit body near each axle, a pair of 
radius rods each secured at one end to an end of the 
adjacent axle and at their other end to one of the Swing 
hangers, a coupler pivotally mounted at each end of 
the car, respectively, on the bodies of the four-wheeled 
unit and the end two-wheeled unit, a tongue pivotally 
mounted adjacent each coupler on the bodies of the two 
last mentioned units, means connecting each tongue to 
the respective coupler for corotation therewith, links 
connected to each tongue and to the respective adjacent 
swing hangers for transmitting coupler movements to 
said hangers and causing similar movement of the radius 
rods and ends of the adjacent end axles, coupling means 
connecting said four-wheeled unit and the adjacent two 
wheeled units to each other including a single pivot on 
a wheeled end of each of said units, an operative con 
nection between said last mentioned coupling means and 
the adjacent swing hangers for transmitting pivotal move 
ments of said last mentioned coupling means to said swing 
hangers and causing similarly directed movements of the 
radius rods and ends of the adjacent intermediate axles, 
and tail car means on each end unit of said car for guid 
ing the rear end axle when the car is coupled at the rear 
of a train. 

8. An articulated railway car comprising a four 
wheeled unit having a body and an axle adjacent each 
end thereof and a plurality of two-wheeled units, each of 
said two-wheeled units having a body and an axle adja 
cent one end only of the body, said two-wheeled units 
being coupled together with their wheeled ends support 
ing the unwheeled ends of adjacent units, the unwheeled 
end of the coupled two-wheeled units being supported by 
an end of the four-wheeled unit, a coupler pivotally 
mounted at each end of the car, respectively, on the body 
of the four-wheeled unit and the body of the end two 
wheeled unit, means operatively connecting said coupler 
and the adjacent end axles of the car for guiding said 
adjacent axles in accordance with movements of said cou 
plers, coupling means connecting said four-wheeled unit 
and the adjacent two-wheeled units to each other includ 
ing a single pivot on a wheeled end of each of said 
Llnits, a linkage connecting each of said last mentioned 
coupling means and the adjacent axle for guiding said 
axle in accordance with pivotal movements of said last 
mentioned coupling means, tail car means operatively 
connecting the intermediate and end axie of the four 
wheeled unit for guiding the end axle when the four 
wheeled unit is at the rear of a train, and additional 
tail car means operatively connecting the axle of the 
end two-wheeled unit with the adjacent unit for guiding 
the axle of the end two-wheeled unit when the end two 
wheeled unit is at the rear of a train. 

9. An articulated railway car comprising a four 
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wheeled unit having a body and an axle adjacent each 
end thereof and a plurality of two-wheeled units, each of 
said two-wheeled units having a body and an axle adja 
cent one end only of the body, said two-wheeled units 
being coupled together with their wheeled ends support 
ing the unwheeled ends of adjacent units, the unwheeled 
end of the coupled two-wheeled units being supported by 
an end of the four-wheeled unit, a pair of swing hangers 
depending from each unit body near each axle, a pair 
of radius rods each secured at one end to an end of the 
adjacent axle and at their other end to one of the 
Swing hangers, a coupler pivotally mounted at each end 
of the car, respectively, on the bodies of the four-wheeled 
unit and the end two-wheeled unit, a tongue pivotally 
mounted adjacent each coupler on the bodies of the two 
last mentioned units, means connecting each tongue to the 
respective coupler for corotation therewith, links con 
nected to each tongue and to the adjacent swing hangers 
for transmitting coupler movements to said swing hangers 
and causing similar movement of the radius rods and 
ends of the adjacent end axles, coupling means connect 
ing said four-wheeled unit and the adjacent two-wheeled 
units each to another including a single pivot on a wheeled 
end of each of said units, a linkage operatively con 
nected to each of said last mentioned coupling means 
and to the adjacent axle for guiding said axle in accord 
ance with pivotal movements of said coupling means, a 
pair of laterally spaced levers fulcrumed on the body 
of the four-wheeled unit intermediate its ends, two pairs 
of aligned longitudinally extending rods, each rod con 
nected at its outer end to one of the swing hangers of the 
four-wheeled unit and the inner ends of two aligned rods 
being connected to opposite ends of one of said levers, 
whereby longitudinal movement of one of the rods in 
one direction causes movement of the aligned rod in the 
opposite direction and corresponding oppositely directed 
movements of the two axles, a second pair of laterally 
spaced lever fulcrumed on the body of the end two 
wheeled unit intermediate its ends, and two additional 
pairs of aligned longitudinally extending rods, each rod 
of one of said additional pairs being connected at its 
outer end to one of the swing hangers on the two-wheeled 
end unit, each rod of the other said additional pair being 
connected at its outer end to the body of the adjacent 
unit, the adjacent ends of the aligned rods being con 
nected to opposite ends of one of said levers, whereby 
longitudinal movement in one direction of the rods con 
nected to the adjacent unit causes movement in the oppo 
site direction of the aligned rods connected to the swing 
hangers, and corresponding movements of the axle. 

10. In a railway car comprising a car body, an axle 
assembly comprising wheels and steerably connected to 
said body adjacent an end thereof, a coupler pivotally 
mounted on said body at said end of said body and com 
prising a shank extending substantially longitudinally of 
Said body, and means operatively supporting the other 
end of Said body, the improvement comprising means 
for steering said axle assembly in accordance with the 
pivotal movement of said coupler so as to maintain said 
wheels Substantially tangent to the rails, said means com 
prising a member mounted on said body on a pivot pin 
Substantially coaxial with said coupler, said member com 
prising a tongue extending substantially parallel with 
said shank and comprising a yoke, said shank being slid 
ably engaged in said yoke so as to be free to move lon 
gitudinally with respect to said yoke and said yoke 
transferring pivotal movements of said coupler shank to 
said member, said member further having two transversely 
and oppositely extending arms, a longitudinally swing 
able swing hanger pivotally mounted on each side of 
said body and longitudinally spaced from said arms, a 
pair of longitudinally extending links, one link being con 
nected to one of said arms and spaced from said pivot 
pin and further connected ot one of said swing hangers, 
and the other link being connected to the other of said 
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arms and spaced from said pivot pin and further being 
connected to the other of said swing hangers and a lon 
gitudinally extending radius rod on each side of said 
car, each rod connected to a swing hanger and to an 
end of said axle assembly, whereby pivotal movement 
of said coupler actuates pivotal movement of said mem 
ber, and said arms move said links longitudinally, one 
link moving in the opposite direction to the other, there 
by moving said swing hangers said radius rods and the 
ends of said axle assembly longitudinally and in oppo 
site directions to steer said axle assembly. 

11. An articulated railway car having a four wheeled 
unit and a plurality of two wheeled units, said four 
wheeled unit having a body and a steerable axle adjacent 
each end of said body, said two wheeled units each 
having a body and a steerable axle adjacent an end of 
said body, the other end of said two wheeled unit being 
unwheeled, the unwheeled ends of said two wheeled units 
each being adjacent a wheeled end of an adjacent unit, 
a coupler pivotally mounted on the outer end of each 
end unit of said car, a semi permanent coupler connect 
ing together each two adjacent ends of adjacent units of 
said car, said semi permanent couplers each having a 
part pivotally connected to a wheeled end of one of said 
units and a part detachably engageable with said first 
named part and firmly connected to the unwheeled ad 
jacent unit end, and each coupler of said car having 
connected thereto means extending therefrom and con 
nected to the respective adjacent axle and steering said 
axle in response to pivotal movement of said coupler 
relative to the respective unit body to which said coupler 
is pivotally connected. - 

2. An articulated railway car having a four wheeled 
unit and a plurality of two wheeled units, said four 
wheeled unit having a body and a steerable axle adja 
cent each end of said body, said two wheeled units each 
having a body and a steerable axle adjacent an end of 
said body, the other end of said two wheeled unit being 
unwheeled, the unwheeled ends of said two wheeled units 
each being adjacent a wheeled end of an adjacent unit, 
a coupler pivotally mounted on the outer end of each 
end unit of said car, a semi permanent coupler connect 
ing together each two adjacent ends of adjacent units 
of said car, said semi permanent couplers each having 
a part pivotally connected to a wheeled end of one of 
said units and a part detachably engageable with said 
first named part and firmly connected to the unwheeled 
adjacent unit end, each coupler of said car having con 
nected thereto means extending therefrom and connected 
to the adjacent axle and steering said axle in response 
to pivotal movement of the coupler relative to the re 
spective unit body to which the coupler is pivotally cont 
nected, and each end axle having connected thereto tail 
car mechanism extending from said end axle to the next 
adjacent axle of the car and connected to said next ad 
jacent axle, whereby each end axle and said axle adja 
cent thereto are each subjected to the guidance of the two 
couplers adjacent respectively to said two axles. 
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