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, Steering-Gear and Controlling Mechanism, 
of which the following is a full, clear, and 
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hand wheel from the steering wheels, but 
without interfering with the actuation of the 
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To all chon it may concern: 
it known that I, FRANK. B. RAE, a citi 

Zen of the United States, residing at De 
tryit, in the county of Wayne and State of 
Michigan, have invented certain new and 
useful improvements in Combined Wehicle 

exact specification. 
This invention relates to combined vehicle 

steering geal and controlling mechanism, 
and has particular reference to a construc 
ti-Il wherein the entire operating mecha 
nisin of the Velhicle is combined in a single 
structure. 
An object of the il: veiition is to provide in 

a steering gear, means whereby a rotary 
lovellent of a hand wheel or lever is trans 

lated into a reciprocatory movement of a 
shaft operating the wheels, in such manner 
as to secure the requisite gear reduction and 
prevent, the transmission of strains to the 

steering wheels when desired. 
A further clbject is to prevent reversing of 

the wheels by positively limiting the move 
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incit in each direction of the reciprocatory 
shaft. - 

A still further object of the invention is to 
provide a motor controlling mechanism 
mounted on and inclosed by the steering gear, 
and to so mount the entire mechanism. on 
the body that it can be adjusted to any de 
sited position relatively to the vertical with 
out throwing either the steering or motor 
controlling mechanisms out of operation. 
The invention is shown in the accompany 

ing drawings, wherein 
Figure 1 is a transverse section; Fig. 2 is 

a detail plan view, the upper half being re 
moved; Fig. 3 is an elevation, and Fig. 4 is a plan view showing my invention and 
the relation to the operative parts of the 
vehicle. 

1 represents the side frames of a vehicle, 2 
an intermediate frame, 3 the front axle, 4 
the wheels pivoted on bell-cranks 5, 6 a link 
connecting the levers 5, 7, a rod connected at 
one end to link 6 and at the other to an arm 
8 carried by a reciprocating shaft 9. Mount 
ed in bearings carried by hangers. 10 on the 
frame is an oscillatory casing or box com 
osed of upper and lower halves. 1, 12, p 

bolted together, the upper half 11 being pro 
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vided with a rack segment 13, which is en 
gaged by a foot controlled lateh 14 to vary the angular position of the casing, in the 
hangers and thereby, the position of the 
steering and controlling post 15, and the 
steering wheel 16 mounted thereon. 

the casing and carrying fixed thereto two 
Separated plates 17 which carry cam plates 
19, 20, each having cut therein involute cam 
slots 21, 22. The upper plate is preferably 

f The 
steering post 15 comprises a tube turning in 
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splined to the tubular shaft 15, so that by 
adjusting cap 23, Wear can be taken up as 
will be hereinafter explained. Mounted be 
tween the plates 19, 20 is the slotted recipro 70 catory shaft 9 having bearings in the casing 
and carrying. a pin 25 and anti-friction 
rollers. 26, 27 engaging the respective slots 
21, 22. It will be observed that the slots 21, 
22, are tapered, and the rollers 26, 27 cor. 
respondingly tapered, thereby enabling all 75 
wear of the rollers in the slots to be taken . 
up by adjusting the upper splined plate 17 
and its cam plate 20, by means of cap. 23. 
To reduce friction, ball bearings are prefer 
ably interposed between the cap 23 and plate 
17. From Fig. 2 it will be seen that the slot 
29 of shaft 9 embraces post 15. On the end 
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of shaft 9 is a rotatable collar 30 to which 
arm 8 is attached thus permitting the shaft 
9 to rotate with the casing without affecting 
arm 8. 
The construction this far described re 

lates to the steering mechanism, and its op 
eration will be evident from the fact that as 
the involute cams are turned by wheel 16, 
the shaft 9 will be reciprocated in one or the 
other direction to tuin the wheels 4 on the 
axle 3, Fig. 2 showing an extree position. 
By reason of the involute spiral ('am, any 
thrust transmitted to shaft 15 through pin 
25 from the wheels will be transversely 
through the center, and hence there will be 
no tendency to turn the shaft itself, so that 
the gear will stay locked in any position 
and still be readily operated to charge the 
direction of the vehicle when the cans are 
turned. 
The mechanism for operating a controller, 

as a drum 32, in an electric vehicle, con 
prises a shaft 33 journaled within shaft 15, 
having a lower bearing 34 and carrying a 
gear 35 which meshes with a gear 36 on a 
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hollow shaft 37. The latter is made hollow 
so as to form a bearing for one end of shaft 



2 
9. Meshing with gear 38 is a gear 39, which 
by shaft 40 and gears 41, 42 rotates the 
drum 32, the latter carrying circuit con 
trolling contacts as is well known in the art. 
Instead of operating a drum, I may use the 
rotation of shaft 37 to operate other forms 
of engine controlling devices. It will be 
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observed that when the casing and steering 
post are rocked, no effect will be had on. 
the controller because gear 35 will simply 
roll around on gear 36. In order to turn 
shaft 33, a lever 44, or a wheel, is provided, 
and in order to enable the operator to know 
accurately the position of the drum 32, a 
dial 45 is provided. The dial 45 is carried 
by a tube or rod 46 which is fastened to the casing 12 as by a pin 47 passing through 
the nut 48 which adjusts the bearing of 
shaft 33. . . . . 
The operation of the invention will be 

clear from the foregoing description. When 
the pin 25 reaches the ends of the involute 
slot, no further movement in that direction 
can take place, and in practice this distance 
will be so proportioned as to provide for 
the shortest practicable turn of the vehicle. 
By reason of the involute slot, the strain 
from the wheels is always radial of the 
steering post, so that there will be no tend 
ency to turn the latter, and also the gear will 
remain in any position between the ex 
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tremes. A further advantage resides in the 
provision for taking up wear between the 
cam plates, which is an important advan 
tage in mechanisms of this type. 
So far as I am aware, it has not hereto 

fore been proposed to translate a rotary into 
a reciprocatory motion, in vehicle steering 
mechanism. 
By my improved arrangement of steering 

gear, I can mount the motor controlling 
devices within the steering post, thus hav 
ing a single structure for steering and speed 
control and capable of operation by one 
hand. The operation of each will be en 
tirely independent of the other, and both 
can be equally well operated at varying ver 
tical positions. 

It will be obvious that modifications and 
changes may be made in the specific con 
struction shown, and that some parts may 
be used without others, without departing 
from the spirit or scope of the invention. 

Having thus described my invention, I 
declare that what I claim as new and desire 
to secure by Letters Patent, is 

1. In a vehicle steering gear, the combina 
tion with a steering wheel, of a reciprocating 
and rocking shaft. connected thereto, an in 
volute cam for operating said shaft, a ro 
tary shaft carrying said cam and supported 
on said rocking reciprocating shaft where 
by to permit angudar adjustment of the ro 

65 
tary shaft, substantially as described. 

2. In a vehicle, the combination with a 
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hollow rotatable steering post, an involute 
cam operated by said post, a reciprocatory 
rock shaft reciprocated by Saidinyolute 
cam, and connections between said shaft and 
the wheels of the vehicle, of a controller, a 
shaft for operating said controller carried 
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within said steering post, connections be 
tween said controller shaft and said con 
troller, and means for adjusting the an 
gular position of said steering post without 
affecting the operative relation of Said re 
ciprocatory rock shaft and said first named 
connections. - - 

3. In a vehicle, the combination with a 
hollow steering post, and rotatable steering 
wheel connections mounted thereon, of a 
controller operating shaft rotatably mount 
ed on said post, a controller, and gear cont 
nections between said controller and said 
shaft, means for angularly adjusting said 
steering post and parts mounted thereon, 
and means whereby the rotation of said 
steering post, the rotation of said controller 
shaft, and the angular adjustment of said 
steering post may be each effected without 
affecting the operative relation of the other. 

4. In a vehicle, the combination with a 
hollow hand post, hand wheel, and means 
including a cam and reciprocatory shaft for 
connecting said hand wheel with the wheels 
of the vehicle, of a controller, a controller 
operating shaft within said post, and con 
nections including a beveled gear between 
the said operating shaft and said con 
troller, and means for mounting said cam 
said reciprocatory shaft, and said beveled 
gear to permit said steering post to be an 
gularly adjusted without affecting the op 
eration of said controller or said connections 
with the vehicle wheel. , is . 

5. In a vehicle steering gear, the combina 
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tion with a hand wheel can operated by 
said wheel, a shaft reciprocated by said cam, 
of a casing for inclosing said cam and a por 
tion of said shaft, and means including bear 
ings for said shaft to permit said casing 
and said hand wheel to be adjusted in an 
gular position. 

6. In a vehicle steering gear, the combina 
tion with a steering wheel, a rotary steer 
ing post, an involute actuating cam carried 
thereby, and a reciprocating connection with 
the wheel, of means for taking up the wear 
of the cam, substantially as described. 

7. In a vehicle steering gear, the combina 
tion with a steering wheel, and a rotary 
steering post, of a beveled actuating cam 
carried by said steering post, a reciprocat 
ing shaft actuated by said cam, said shaft 
having engaging means beveled to correr 
spond with the cam, and means for adjust 
ing one of said beveled surfaces to compen 
sate for wear, substantially as described. 

8. The combination with a steering post pivotally mounted to Swing angularly on a 
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vehicle, of a steering shaft and wheel ro 
tatably mounted therein, an involute cam 
carried by the shaft, a shaft mounted to be 
rocked by said steering post and recipro 
cated by said cam, a steering wheel, and a connection between said shaft and said steer 
ing wheel whereby said wheel is only actu 
ated by the reciprocatory movement of said shaft. 

9. In a vehicle, the combination of a steer 
ing post, hand wheel and means including a 
can and reciprocatory shaft for connecting 
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said hand wheel with the wheels of the ve 
hicle, of a controller, a controller operating 
shaft within said post and connections in 
cluding a beveled gear between the said op 
erating shaft and said controller and means 
including bearings for said reciprocatory 
shaft for mounting said cam, and said bev 
eled gear to permit said steering post to be 
angularly adjusted without affecting the op 
eration of said controller or said connections 
with the vehicle wheel. 
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10. In a self propelled vehicle, the combi 
nation with the wheels of the vehicle and 
mechanism for controlling the motive power 
of the vehicle, of a hollow steering post, a 
rotatable hand wheel mounted thereon, a 
controller operating shaft rotatably mount 
ed on said post, gear connections between 
said controlling mechanism and said shaft, 
a reciprocatory shaft for connecting said 
hand wheel with the wheels of the vehicle, 
and means for angularly adjusting said 
steering post and parts mounted thereon to : 
permit said angular adjustment to be ef 
fected without affecting the operative rela 
tion between said hand wheel and the wheels 
and between said controller operating shaft 
and said controlling mechanism. 

In testimony whereof I affix my signature, 
in presence of two witnesses. 

FRANK B. RAE. 
Witnesses: A. 

STANTON CLARKE, 
FREDERICKE. FLATTERY. 
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