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To all whom it may concern. 
Be it known that I, JoHN SPRINGER, of 

Trenton Junction, in the county of Mercer, 
and State of New Jersey, have invented a 
certain new and useful Improvement in 
Automobiles, whereof the following is a 
specification, reference being had to the ac 
companying drawings. My improvement is particularly appli 
cable to a self propelled vehicle, E.g. 
a dirigible fore truck pivotally connecte 
with the vehicle body and provided with 
road wheels, whereby the vehicle may be 
both steered and driven. . . . 
The form of my invention hereinafter de 

scribed comprises the combination with a 
vehicle body, of a truck frame having a de 
tachable pivotal connection with said body, 
and dirigible road wheels; variable speed 
gearing in said truck arranged to drive said 
road wheels and comprising a vertical rotary 
shaft in concentric relation with said pivotal 
connection; an internal combustion motor in said body detachably operatively con 
nected with variable speed friction gearing, 
in said body, detachably operatively con 
nected with said vertical shaft; and, steerin gear operatively connecting said body an 
truck. My invention comprises the various novel 
features of construction and arrangement 
hereinafter more definitely specified. 
In the drawings, Figure I, is a side ele 

vation of an automobile conveniently em 
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bodying my improvement. Fig. II, is a 
fragmentary plan sectional view of said au 
tomobile taken on the line II, II, in Fig. I. 
Fig. III, is a fragmentary vertical sectional 
view of said automobile, taken on the line. 
III, III, in Figs. II and IV. Fig. IV, is a 
plan view of the truck detached from the 
vehicle body. Fig. W, is a front elevation 
of the truck. Fig. WI, is a rear elevation 
of the truck. Fig. VII, is a plan sectional 
view of the gearing in the truck, taken on 
the line VII, VII, in Figs. III, V, and VI. 
Fig. VIII, is a vertical sectional view of 
the gearing in the truck, taken on the line 
VIII, VIII, in Figs. IV, W, WI, and VII. 
In said figures; the vehicle body com 

prises the platform 1, having the ordinary 
rear road wheels 2, and provided at its 
front with the cab 3, and motor casing 4. 
Said casing 4, incloses an internal combus 
tion motor which may be of any suitable 

construction and which, as shown, com 
prises four cylinders, 5, and a main rotary 
crankshaft 6, removably supported by means 
of bolts upon the frame 7, mounted on said 
vehicle body. Said main motor shaft 6, is 
operatively connected with the sprocket 
wheel 9, which is detachably operativel 
connected, by the sprocket chain 10, wit 
the sprocket wheel 12, on the counter-shaft 
13, of the variable friction gearing, which 
is also supported by said frame 7. Said 
counter-shaft 13, carries the friction disk 
14, having its plane aluminum face 15, pre 
sented for frictional engagement with the 
peripheral paper face 17, of the friction 
wheel 18, carried by the vertical shaft 19. 
Said friction disk 14, is provided with means whereby the operator may press it against 
and withdraw it from said wheel 18, com 
prising the rock shaft 20, having the bifur 
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cated arm 21, pivotally engaging the trun 
nions 22, of the collar 23, on said counter 
shaft 13. The arm 24, on the uppér end of 
said rock shaft 20, is pivotally connected b 
the link 26, with the arm 27, on the roc 
shaft 28, and the latter is provided with the 
lever treadle 30, conveniently accessible from 
the operator's seat, 31. Said friction wheel 
18, is provided with means arranged to 
shift it radially with respect to said disk 
14, by sliding it longitudinally on said shaft 
19, to thus vary the ratio of the engaged 
surfaces of said wheel and disk and conse 

means comprises the rock shaft 32, havin 
the bifurcated arm 33, pivotally connecte 
by the links 34, with the trunnions 35, on 
the collar 36 operatively connected with the 
hub 37, of said wheel 18, Said rock shaft 
32, is provided with the lever handle 38, 
which is conveniently accessible from the op 
erator's seat 31. As shown in Fig. III, said 
vertical shaft 19, is provided at its lower end 
with the yoke 40, which is detachably en 
gaged by the coupling member 41, with the 
iyoke 42, on the vertical shaft 43. Said shaft 
43, is supported in alinement with said 
shaft 19, in the frame 44, of the fore truck comprising the stationary axle 45, provided 
with the dirigible supporting and driving 
wheels 46, and pivotally connected with the 
vehicle body 1, by the annular plate 47, 
which engages a corresponding annular 
plate 48, which is rigidly connected with 
said body 1; said pivotal connection being 

80 

85 

quently the speed of the automobile. Said . 
90 

95 

10G 

0. 

10. 

  



0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

80 

65 

2 

concentric with said alined vertical shafts 
19 and 43, the plates 47 and 4S are held to 
gether by means of a key-plate 4S bolted 
to the plate 47. The axle 45 is connected to 
the annular plate 47 by means of supporting 
springs 45°, links 45° and depending brack 
ets 45°. . 

Referring to Figs. I, IV, and WI; it is to 
be understood that said central vertical 
shaft 43, is operatively connected with the 
two opposite sprocket wheels 50, at the rear 
of said truck frame 44, which are connected, 
by the driving chains 51, with the sprocket 
wheels 52, respectively carried in rigid rela 
tion with said supporting wheels 46, and 
such connection is effected as follows:-Said 
shaft 43, has the ball bearings 53, in the 
gear casing 54, and is provided at its lower 
end with the beveled gear wheel 55, engag 
ing the beveled gear wheel 56, on the shaft 
57, which has the ball bearings 58, in said 
casing 54. Said shaft 57, has at its inner 
end the gear wheel 60, engaging the gear 
wheel 61, on the counter-shaft 62, having 
the ball bearings 63, in said casing 54. Said 
shaft 62, has the gear wheel 65, engaging 
the gear wheel 66, on the shaft 67, which ex 
tends in axial alinement with the shaft 57, 
and has the ball bearings 68, at one end 
mounted in said gear wheel 60, and, the ball 
bearing 70, at the other end, supported by 
said casing 54. Said shaft 67, has the bev 
eled gear wheel 71 engaging the beveled 
gear wheel 72, of the differential gearing, 
which has the ball bearings 73,74 and 75 in 
said casing 54. Said bearings 73, and 74, 
support said gear wheel 72, laterally, but said bearing 75 supports it against axial 
thrust in both directions. The race rings 
76, and 77, being both free to turn relatively 
to said wheel 72; the sleeve 78, is so set on 
the hub 79, of said gear 72, and the collar 
80, is so set in the bushing 81 in the casing 
54, as to permit said rings 76, and 77 to move 
axially just enough to permit one of them 
to turn freely while the other is frictionally 
engaged, in accordance with the direction 
of thrust upon said gear 72. Said, gear 
wheel 72, carries the four beveled pinions 
82, mounted on the radial studs 83, which 
are rigidly connected at their inner ends 
with the sleeve 84, shown in Figs. VII and 
VIII encircling the hubs of the beveled 
gears 85, which are respectively rigidly con 
nected with the alined but separate and rela 
tively rotatable differential gear shafts 86, 
carrying said opposite sprocket wheels 50, 
which are operatively connected with the 
vehicle supporting and driving wheels 46, 
as above described. The ends of that por 
tion of the gear box 54 in which the shafts 
86 are carried are maintained the proper 
distance from the stationary axle 45 by the 
adjustable radius rods 86 having turn 
buckles 86 therein and being connected to 
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the gear box 54 and the axle. 43 by means of 
the journal bearing brackets 869. Said shaft 
67, is squared, for engagement with the 
gear wheel 66, which is adapted to slide 
axially thereon and is provided with the 
clutch lugs 88, arranged to engage the clutch 
lugs 89, on said gear 60, when shifted to 
ward the right hand side of Fig. VII; so 
that the shafts 57, and 67, then turn to 
gether. The gear wheel 66, being thus dis 
engaged from the gear wheel 65, the latter 
and its shaft 62, are rotated idly, and the 
vehicle supporting wheels 46, are driven at 
a higher speed than when said gear 66, is 
engaged as shown. Said gear wheel 66, is 
arranged to be shifted back and forth to 
render said counter gear operative or in 
operative by means of the yoke 91, which 
engages the corresponding annular recess in 
the hub 92, of said gear wheel 66, as shown 
in Fig. VII, and is carried in rigid relation 
with the shaft 93, which, as shown in Fig. 
VIII, is mounted to reciprocate longitudi 
nally in bearings 94, in said casing 54. As 
shown in Figs. III, IV and VIII, said yoke 
91, is provided with the stud 95, extending 
through the slot 96, in said casing 54, and 
carrying the cover 98, which maintains said 
slot closed regardless of the traverse of 
said stud. Said stud 95, is pivotally con 
nected by the link 99, with the bell crank 
lever 100, which is fulcrumed at 101, in the 
bracket 102, in the truck frame 44, and piv 
otally connected by the links 103, with the 
collar 105, which is mounted to slide ver 
tically on said shaft 19. Said collar 105, 
has its circumferential groove 106, engaged 
by the roller 107, on the lever arm 108, which 
is rigidly connected with the rock shaft 109, 
and, the latter has, at its opposite end, the 
arm 110, pivotally connected by the link 111, 
with the hand lever 112, which is conven 
iently accessible from said operator's seat 31. 
The fore truck above described may be 

turned with the road wheels 46, in either 
direction, to steer the vehicle, by means of 
the hand wheel 114, shown in Fig. I n 
the shaft 115; said shaft 115, having, at its 
lower end, the beveled gear wheel 116, en 
gaging the gear wheel 118, on the shaft 119, 
carrying the worm 120, engaging the worm 
gear 121, on the vertical shaft 122, having 
at its lower end, the wheel 123, engaging 
with the flexible connector 124, engaging the 
annular flange 47, on said fore truck. 

Referring to Fig. II; it is to be noted that 
the partition 126, which separates, the cab 3, 
from the motor casing 4, is preferably 
formed of a material which is a poor con 
ductor of heat, and is detachably connected 
with the frame of the cab.3, conveniently by 
bolts 127, so that it may be removed during 
cold weather to permit the atmosphere of 
the cab to be warmed by the heat from the 
engine; said partition being retained in the 
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position shown in Fig. II, only when it is 
desired to exclude the heat of the engine 
from the cab. . s 
I do not desire to limit myself to the 

Specific details of construction and arrange 
ment above described, as it is obvious that 
various modifications may be made therein 
without departing from the essential fea 
tures of my invention as defined in the ap 
pended claims. 

I claim:- 
1. In an automobile, the combination with 

a body; of a motor in said body; variable 
speed friction gearing comprising a vertical 
shaft in the body; a sprocket chain opera 
tively connecting said motor with said fric 
tion gearing; a truck frame having a pivotal 
connection with said body, co-axial with 
said vertical shaft; a nonrotatable axle con 
nected with said truck frame by springs and 
links permitting relative vertical movement 
of said frame and axle; supporting wheels 
on said axle, having respective sprocket 
wheels; two differential gear shafts jour 
naled in Said truck frame in alinement with 
each other and parallel with said axle; 
Sprocket pinions on said differential gear 
shafts, respectively in alinement with said 
sprocket wheels; sprocket chains operatively 
connecting said pinions and sprocket wheels 
to drive the latter; adjustable radius rods, 
pivotally connecting said frame and axle; 
differential gearing connecting said differ 
ential gear shafts; a vertical shaft in said 
truck frame, co-axial with said pivotal con 
nection and detachably, operatively con 
nected with said vertical shaft in said body; 
variable speed gearing connecting said ver 
tical shaft in said truck with said differen 
tial gearing; and, steering gear operatively 
connecting said body and truck, Substan 
tially as set forth. 

2. In an automobile, the combination with 
a body; of a motor in said body; variable 
speed friction gearing comprising a vertical 
shaft in the body; a sprocket chain opera 
tively connecting said motor with said fric 
tion gearing; a truck frame having a piv 
otal connection with said body, co-axial with 
said vertical shaft; a nonrotatable axle con 
nected with said truck frame by springs and 
links permitting relative vertical movement 
of said frame and axle; supporting wheels 
on said axle, having respective sprocket 
wheels; two differential gear shafts jour 
naled in said truck frame in alinement with 
each other and parallel with said axle; 
sprocket pinions on said differential gear 
shafts, respectively in alinement with said 
sprocket wheels; sprocket chains operatively 
connecting said pinions and sprocket wheels 
to drive the latter; adjustable radius rods, 
pivotally connecting said frame and axle; 
differential gearing connecting said differ 
ential gear shafts; a vertical shaft in Said 

s 

truck frame, co-axial with said pivotalcon 
nection and detachably connected with said 
yertical shaft in said body; means connect 
ing said vertical shaft in said truck with 
said differential gearing; and, steering gear 
operatively connecting said body and truck, 
Substantially as set forth. 

8. In an automobile, the combination with 
a body; of a motor in said body operatively 
connected with variable speed gearing com 
prising a vertical shaft in the body; a truck 
frame having a pivotal connection with said 
body, co-axial with said vertical shaft; a 
nonrotatable axle connected with said truck 
frame by springs and links permitting rela 
tive vertical movement of said frame and 
axle; supporting wheels on said axle, having 
respective sprocket wheels; two differentii 
gear shafts journaled in said truck frame in 
alinement with each other and parallel with 
said axle; sprocket pinions on said differen 
tial gear shafts, respectively in alinement 
With said sprocket wheels; sprocket chains 
operatively connecting said pinions and 
sprocket wheels to drive the latter; adjust 
able radius rods, pivotally connecting said 
frame and axle; differential gearing con 
necting said differential gear shafts; a verti 
cal shaft in said truck frame, co-axial with 
said pivotal connection and detachably, op 
eratively connected with said vertical shaft 
in said body; means connecting said vertical 
shaft in said truck with said differential 
gearing; and, steering gear operatively con 
necting said body and truck, substantially 
as set forth. 

4. In an automobile, the combination with 
a body; of a motor in said body operatively 
connected with a vertical shaft in the body; 
a truck frame having a pivotal connection 
with said body, co-axial with said vertical 
shaft; an axle connected with said truck 
frame by springs permitting relative move 
ment of said frame and axle; supporting 
wheels on said axle, having respective 
sprocket wheels; two differential gear 
shafts journaled in said truck frame in 
alinement with each other and parallel with 
said axle; sprocket pinions on said differen 
tial shafts respectively in alinement with 
said sprocket wheels; sprocket chains opera 
tively connecting said pinions and sprocket 
wheels to drive the latter; adjustable ra 
dius rods pivotally connecting said frame 
and axle; differential gearing connecting 
said differential gear shafts; a vertical shaft 
in said truck frame, co-axial with said piv 
otal connection and detachably, operatively 
connected with said vertical shaft in said 
body; means connecting said vertical shaft 
in said truck with said differential gearing; and steering gear operatively connecting 
said body and truck, substantially as set 
forth. 

5. The combination with a vehicle body; 
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of a truck, having a detachable pivotal con 
nection with said body, and supporting 
wheels; variable speed gearing in said truck, 
arranged to drive said wheels and compris 
ing a vertical rotary shaft in co-axial rela 
tion with said pivotal connection; an inter 
nal combustion motor in said body, connect 
ed to said variable speed gear by means of 
said shaft, variable speed friction gearing 
detachably connecting said vertical shaft to 
said motor; and, steering gear operatively 
connecting said body and truck, substan 
tially as set forth. 

6. In an automobile, the combination with 
a body; of a motor in said body operatively 
connected with a vertical shaft in said body; 
a truck frame having a pivotal connection 
with said body, co-axial with said vertical 
shaft; an axle attached to said truck frame; 
supporting wheels on said axle having re 
spective sprocket wheels; two differential 
gear shafts journaled in said truck frame 
parallel with said axle; sprocket pinions on 
said shafts in alinement with said sprocket 
wheels; sprocket chains operatively connect 
ing said pinions and sprocket, wheels to 
drive the latter; a shaft extending trans 
versely to said differential gear shafts and 
journaled in said truck frame between said 
wheels and operatively connected with the 
differential gear-shafts; a vertical shaft in 
said truck frame, co-axial with said pivotal 
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connection and detachably, operatively con 
nected with said vertical shaft in said body; 
and, steering gear operatively connecting 
said body and truck, substantially as set 
forth. 

7. The combination with a vehicle body, 
of a frame on said body, a motor on said 
frame, comprising a main rotary shaft, a va 
riable speed friction gearing supported in 
dependently of said main shaft but in de 
tachable operative connection therewith, 
and comprising a vertical shaft, a truck 
frame having a detachable pivotal connec 
tion with said body, co-axial with said ver 
tical shaft, and supporting wheels, a verti 
cal shaft in said truck frame in alinement 
with said vertical shaft in said vehicle 
body, a detachable connection between said 
two vertical shafts, and means operatively 
connecting the vertical shaft in said truck 
frame with said supporting wheels, whereby 
said truck may be removed and replaced 
in operative relation with said friction gear 
ing without disturbing the latter, substan 
tially as set forth. 
In testimony whereof I have hereunto 

signed my name at Philadelphia, Pennsyl 
vania, this 10th day of April 1908. 

JOHN SPRINGER, 
Witnesses: 

ARNOLD KATZ, 
WM. GoLD. 
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