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To all whom it may concern: 
Beit known that I, CRAWFORD M. SLOAN, 

a citizen of the United States, residing at 
Kansas City, in the county of Jackson and 
State of Missouri, have invented certain new 
and useful Improvements in Automatic Anti 
Friction Gearing for Railway-Cars; and I do 
hereby declare the following to be a full, clear, 
and exact description of the invention, such as 

O will enable others skilled in the art to which 
it appertains to make and use the same. 
The object of my invention is to provide a 

mechanism especially adapted to running 
gear for cars in passing around cable and 
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other railway curves, thereby avoiding all 
danger of leaving the track, the great amount 
of wear, tear, friction, and general destruc 
tion incident to wheels, flanges, axles, and 
rails heretofore encountered. 
A further object of my invention is to pro 

vide a running-gear for cars which shall auto 
matically compel all the wheels and axles to 
assume an angle at all points of the curve, 
which will obviate all friction, all twitching 
movement experienced in riding around 
curves, the danger of delay in travel inci 
dent to cars leaving the track at any point 
on such curves, and generally to simplify and 
regulate the movement of cars at all times in 
passing the curves. I attain these objects by 
the mechanism illustrated in the accompany 
ing drawings, in which 

Figure I is a perspective view of the entire 
mechanism inverted, showing the improve 
ments of the invention. Fig. II is a cross 
sectional view of wheels, axles, pivotal bear 
ings, and other parts of the mechanism. Fig. 
III is a perspective view showing the mech 
anism and parts by which the device is op 
erated. Fig. IV is a detail sectional view of 
the axle, showing the pivotal boxing and bear 
ings in which the same are supported. Fig. 
V is a detail sectional view of the movable 
bearing F, showing the position of the bolts 
and springsf, f', and f'. Fig. Vi is a detail 
view in perspective of the levers D, which 
operate the axles C. 
Similar letters refer to similar parts through 

out the several views. 
AA represent the side bars of the truck, 

which are connected by the cross-bars C. C. C. C. 

BBBB are the car-wheels; b b, the shoul 
ders, which operate loosely on the axle C, said 
shoulders being provided with stationary 
pins b, that fit in corresponding perforations 55 
b'. (See Fig. II.) 

C' is the center of the main axle C, where 
it is pivotally secured in the pivotal bearing 
L, which in turn has its bearings in the sup 
porting-frame K and sleeper A'. 'Said sup- 6o 
porting-frame Kis properly braced by means 
of the struts k, which are rigidly secured to 
the cross-bars Ct. (See Figs. I and IV.) 
D Dare levers, which are secured pivotally 

to the sliding bar H. (See Fig. III.) The other 65 
end of levers D are provided with arms did, 
Which rest in corresponding grooves in the 
shoulders to b. 
F is the rotary bearings for the wheels. 

Their upper and lower surfaces being convex, 7o 
they are securely held by the corresponding 
concave grooves in the frame A and the con 
cave surface of the supporting-frames E, which 
affords the rotary bearing and movement. 
f is a sleeve which fits over a bolt f', said 75 

sleeve being encircled by a coil - spring f', 
which is for the purpose of preventing the 
jolting which would otherwise result. 
G G are the blocks, which are secured in 

frame J, and to said blocks are secured guid- 8o 
ing-rods g g g g, which are also secured to the 
bearings F, so that when said blocks are moved 
from side to side the wheels are turned to such 
a degree as to keep them at the proper angle 
to the track. 85 

H. His the sliding frame heretofore referred 
to, which is secured in the frame J, and is op 
erated by the carrying-wheel ', which is se 
cured in the bearing i, said bearing being 
properly secured to the sliding bar H, which go 
carries blocks G. G. G. G. 

I is the block in which the bearing i, car 
rying wheel i', is secured. 
J is the frame for carrying sliding bars and 

other attachments. 95 
K is the frame for holding bearing for piv 

otal boxing L. The pivotal bearing L, giving 
pivotal motion to wheels, is made as illus 
trated in Fig. IV, the two sides being secured 
by means of bolts l'. OC 

M. M. are the boxings, which are secured in 
the bearings F. These boxings are provided 
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with perforations which are large enough to 
pass over the sleeve if, SO that a Springy no 
tion is obtained. 
While my invention and the drawings for 

its illustration are prepared with a view to 
its adaptation to four or eight wheeled cars 
for cable railways, to be controlled by a cen 
tral pivotal carrying-wheel i' operating in the 
conduit-slot, yet I do not intend to be confined 
to a rod or carrying-wheel operated in a slot 
as the controlling medium for guiding the 
car-wheels. Nor do I intend to confine my 
invention to running-geal's for cable-railway 
carriages, as it is equally adapted to any rail 
Way-carriage having four or more wheels. In 
case of six-wheel carriages the same lateral 
or controlling movement may be obtained 
from the central part of the middle axle by 
connecting the guiding-rods g g g g to the cen 
ter of the middle axle by any ordinary joint 
connection which will produce the same re 
Sult. 
To understand the operation of my run 

ning-gear, it will be observed that there is no 
difference in the construction of the wheels, 
as the movement of the entire wheels to any 
desired angle on any point or curve is, in the 
case of cable railways, derived from the carry 
ing Wheel or rod Operated in the slot, while 
the power to guide the wheels is radiated 
from this central mechanism to all the wheels 
at the same instant and with the same power. 
This is accomplished in the case of cable 
railways where only four wheels are used by 
the central connecting-blocks G. G. To these 
blocks are connected guiding-rods g g, run 
ning diagonally to and connected with the 
bearings to each wheel, so that the least move 
ment of the blocks G G controls each wheel 
and keeps them at all times while passing the 
curve at the proper angle corresponding to 
the movement of the carrying wheel or rod in 
the slot. 

It will be observed that an essential feature 
of my invention is the rotary movement of 
the bearings to each wheel and the pivotal 
connection in the center of each axle. These 
rotary bearings are provided with the sup 
porting frame-work E E E, which, being rig 
idly bolted to the general frame-work of the 
car, Supports the axle-bearing F, while per 
Initting the rotary motion of the axle-bearing. 
This is an essential feature of the invention, 
without which nothing satisfactory could be 
accomplished. Each axle, regardless of the 
number of wheels, is provided with a frame 
Work and pivotal bearing in the center. This 
frame-work IX supports the pivotal bearing L, 
while affording general support to the axle. 
It also prevents any lateral movement of the 
axle C, which is necessary, as all lateral move 
linent required by the wheels to avoid friction 
is provided for by the movable shoulders b, 
playing on the axles on the inside of each 
wheel and held in any desired position by i 
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the coil-spring c, the levers D, and the arms 
d, supported in the grooves. 

For ordinary purposes the wheels B and the 
shoulders b are locked together by ratchets 
or bolts b', and in turn are locked to the axle 
C to secure movement of the wheels corre 
sponding to the axle. At this point it should 
be noticed that in case of ordinary railway 
cars the lateral movement is obtained by 
means of the levers D and the arms d, where 
by the shoulder b is thrown into or out of lock 
ing position with the wheels B and the axles 
C. This is necessary at times to give the 
wheels liberty for increased motion from the 
axle to overcome the difference in length of 
the rails in passing curves. 

IIaving thus fully described my invention, 
what I claim as new, and desire to secure by 
Letters Patent, is 

1. In combination with any ordinary frame 
work for supporting railway-cars, the rotary 
bearing F, of convex bearing-surface, having 
a circular movement in a corresponding con 
cave frame-work and circular groove in the 
side bar Supporting the car, as set forth. 

2. In combination with any ordinary frame 
Work for supporting railway-cars, the rotary 
bearing F, of convex bearing-surface, having 
a circular movement in corresponding con 
cave frame-work and circular groove in the 
side bar supporting the car, and a supporting. 
frame E, rigidly bolted to frame-work A, hav 
ing a concave surface in which the bearing 
F obtains its rotary movement, as set forth. 

3. In combination with any ordinary frame 
Work for supporting railway-cars, the rotary 
bearing F, of convex bearing-surface, having 
a circular movement in corresponding con 
cave frame-work and circular groove in the 
side bar supporting the car, a supporting 
frame E, rigidly bolted to frame-work A, hav 
ing a concave surface in which the bearing F 
obtains its rotary movement, the shoulder b, 
connecting the wheel B and the axle C by 
means of locking bolts or ratchets which may 
be thrown out of or into gear by the coil-spring 
c, the lever D and the arms d, answering the 
movement of the central and connecting 
frame-work G. G., and guiding-rod or carrying 
Wheel i, operating in the slot, substantially as 
set forth. 

4. In combination with any ordinary frame 
Work for supporting railway-cars, the rotary 
bearing F, of convex bearing-surface, having 
a circular movement in corresponding con 
cave frame-Work and circular groove in the 
side bar Supporting the car, a supporting 
frame E, rigidly bolted to frame-work A, hav 
ing a concave surface in which the bearing F 
obtains its rotary movement, the shoulder b, 
connecting the wheel B and the axle C by 
means of locking bolts or ratchets which may 
be thrown out of or into gearby coil-spring c, 
the lever D and the arms d, answering the 
movement of the central and connecting 
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framework G. G., and guiding-rod or carrying 
wheel i, operating in the slot, the frame-work 
K, the sleeper A, the pivotal bearing L, all 
supporting the axle C, preventing any lateral 
motion of the axle, but allowing of a rotary 
movement of the axle-bearings, as set forth. 

5. In combination with any ordinary frame 
work for supporting railway-cars, the rotary 
bearing F, of convex bearing-surface, having 
a circular movement in corresponding con 
cave frame-work and circular groove in the 
side bar supporting the car, a supporting 
frame E, rigidly bolted to frame-work A, hav 
ing a concave surface in which the bearing 
F obtains its rotary movement, the shoulder 
b, connecting the wheel B and the axle C by 
means of locking bolts or ratchets which may 
be thrown out of or into gear by the coil 
spring c, the lever D and the arms d, answer 
ing the movement of the central and con 
necting frame-work G. G., and guiding-rod or 
carrying-wheel ', operating in the slot, the 
frame-work K, the sleeper A', the pivotal 
bearing L, all supporting the axle C, prevent 
ing any lateral motion of the axle, but allow 
ing of a rotary movement of the axle-bearing, 
and the guiding-rods g g g g, rigidly connected 
with the bearings F of each wheel and ex 
tending to and meeting at a common central 
joint connection to a guiding-rod or carrying 
wheel ', operating in the slot of the cable 
conduit for the purpose of controlling the 
wheels at the desired angle in passing curves 
and for self-adjustment when resuming a 
straight direction, as set forth. 

6. In combination with any ordinary frame 
Work for supporting railway-cars, the rotary 
bearing F, of convex bearing-surface, having 
a circular movement in corresponding con 
cave frame-work and circular groove in the 
side bar supporting the car, a supporting 
frame E, rigidly bolted to frame-work A, hav 
ing a concave surface in which the bearing 
F obtains a rotary movement, the shoulderb, 
connecting the wheel B and the axle C by 
means of locking bolts or ratchets which may 
be thrown out of or into gear by the coil 
spring c, the lever D and the arms d, answer 
ing the movement of the central and connect 
ing frame-work G. G., and guiding-rod or car 
rying - wheel i, operating in the slot, the 
frame - work K, the sleeper A', the pivotal 
bearing L, all supporting the axle C, prevent 
ing any lateral motion of the axle, but allow 
ing of a rotary movement of the bearings in 
which the bearing F obtains its rotary move 
ment, the shoulder b, connecting the wheel 
B and the axle C by means of locking bolts 
or ratchets which may be thrown out of or 
into gear by the coil-spring c, the lever D and 
the arms d, answering the movement of the 
central and connecting frame-Work G. G., and 
guiding-rod or carrying-wheel i, operating 
in the slot, the frame-work IX, the sleeper A, 
the pivotal bearing L, all supporting the axle 
C, preventing any lateral motion of the axle, 
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but allowing of a rotary movement of the 
axle-bearing, the guiding-rods g g g g, rigidly 
connected with the bearings F of each wheel 
and extending to and meeting at a common 
central joint connection to a guiding-rod or 
carrying-wheel ', operating in the slot of the 
cable-conduit for the purpose of controlling 
the wheels at the desired angle in passing 
curves and for self-adjustment when resum 
ing a straight direction, a central frame-work, 
either separate, in the case of only four wheels, 
or connected with the middle axle, in case of 
six-wheel gearing, consisting of any desired 
center piece, to which is connected by joints 
having elbow-play the guiding-rods g g g g for 
controlling the rotary movement of the wheels 
in passing curves and self-adjustment when 
attaining a straight course, as set forth. 

7. In combination with any ordinary frame 
work for supporting railway-cars, the rotary 
bearing F, of convex bearing-surface, having 
a circular movement on corresponding con 
cave frame-work and circular groove in the 
sidebar supporting the car, a supporting-frame 
E, rigidly bolted to frame-work A, having a 
concave surface in which the bearing F ob 
tains a rotary movement, the shoulderb, con 
necting the wheel Band the axle Cby means 
of locking bolts or ratchets which may be 
thrown out of or into gear by the coil-spring 
c, the lever D and the arms d, answering the 
movement of the central and connecting 
frame-work G. G., guiding-rod or carrying 
Wheeli', operating in the slot, the frame-work. 
K, the sleeper A', the pivotal bearing L, all 
Supporting axle C, preventing any lateral 
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motion of the axle, but allowing of a rotary 
movement of the bearing in which the bear 
ing F obtains its rotary movement, the shoul 
der b, connecting the wheel B and the axle C 
by means of locking bolts or ratchets which 
may be thrown out of or into gearby the coil 
spring c, the lever D and the arms d, answer 
ing the movement of the central and connect 
ing frame-Work G. G, the guiding-rod or car 
rying-wheel', operating in the slot, the frame 
Work K, the sleeper A', the pivotal bearing L, 
all supporting the axle C, preventing any 
lateral motion of the axle, but allowing of a 
rotary movement of the axle-bearing, the 
guiding-rods g g g g, rigidly connected with 
the bearings F of each wheel and extending 
to and meeting at a common central joint 
connection to a guiding-rod or carrying-wheel 
'', operating in the slot of the cable-conduit 
for the purpose of controlling the wheels at 
the desired angle in passing curves and for 
Self-adjustment when resuming a straight, di 
rection, a central frame-work, either separate, 
in case of only four wheels, or connected with 
the middle axle, in case of six-wheel gearing, 
consisting of any desired centerpiece, to which 
is connected by joints having elbow-play the 
guiding-rods g g g g for controlling the rotary 

TO 

II5 

I 25 

movement of the Wheels in passing curves 
and self-adjustment when resuming a straight 
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course, the shoulders b b, stationary pins b, ing i, bolts l', and boxing M, substantially as 
perforations b', center of main axle C', coil- set forth. O 
Spring c, pivotal bearing L, Supporting-frame In testimony whereof affix my signature in 
R, sleeper A', struts k, levers D, sliding bar presence of two witnesses. 

5 H, arms did, rotary bearing F, supporting- CRAWFORD M. SLOAN. 
frame EEE E, sleeve of coilf, coil-springf', Witnesses: 
bolt f', blocks G. G., frame J, guiding - rods BESSIE E. YOUNG, 
g g g g, block I, carrying or slot wheel i', bear- DAISY B. SMALLEY. 

  


