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To all whom it may concerr:

Be it known that I, CHARLES W. HUNT, a
citizen of the United States, residing in the
city of New York, (West New Brighton,) in
the borough of Richmond, State of New York,
have invented certain new and useful Im-

provementsin Motor Road-Vehicles, of which

the following is a specification, reference be-
ing had tothe accompanying drawings, form-
ing a part hereot.

ThlS invention relates to self- propelled ve-
hicles which carry not only the driving mech-
anism, but also the means for determ_inin o
the direction of movement—that is to.say, the

‘steering mechanism—and 18 particularly con-

cerned with the means for determining the
direction of movement.

In accordance with the invention two, at
least, of the vehicle-wheels are driven by in-
dependent means, with provisions for retard-
ing or accelerating the motion of one of the
wheels relatively to the other, so that the
vehicle is directed to one side or the other,
as the case may be, means being also pro-
vided for retarding or checking the swinging
of the wheels. In practice both axles of a
four-wheeled vehicle are-preferably mounted
to swing in substantially horizontal planes
about vertical axes and are connected by
links, so that displacement of one axle In a
horizontal plane is transmitted to the other
and the vehicle thereby furned in a rela-
tively small circle, and various other sub-
sidiary devices are employed 1n connection
with the main feature of the invention, as
more fully described hereinafter; but the in-
vention is not to be regarded as restricted to
such devices, 1t being ewdent that 1t is ca-
pable of emb0d1ment in many different forms
and with many diff
tion, according to convenlence in manufac-
ture and the requirements of the particular
use for which the vehicle is intended.

In the accompanying drawings, in which
for purposes of explanation of the nature of
the invention one embodiment thereof is
illustrated, Figure 1 1s a view in side eléva-
tion of a vehicle fo which the invention 1s

applied, with the near wheels removed and

Fig. 2 is a rear end ele-
Fig.

the axles in section.
vation of the vehicle shown in Kig. 1.

erent features of construce- .

!

with their codperating parts. Hig. 4 1s a
similar view, but with the parts in different
positions. I‘w' 5 ig a view similar to Fig. 3,
but showing a “different form of brake or re-

tarding dewce Fig. 6 1s also a similar view
illl1st1=ating the ap‘plication of the invention
to a vehicle having its wheels mounted on
stub-axles. Fig. 7 is a partial diagrammatic
view illustrating means for controlling the
motors shown in Figs. 1, 2, 3, and 4; and Fig.
8 is a similar view illustrating the application
of a motor to each of the four wheels and con-
trolling devices therefor.

The body A of the vehicle will of course be
suited in all cases to the use to which the ve-
hicle is to be put and will be supported upon
the axles either directly or with intervening
springs in any suitable manner. As repre-
sented in Figs.1 and 2 of the drawings, how-
ever, a suitable spring-frame C is secured to
each of the axles B B’ and receives the weight;
of the body through a suitable ring or ﬁfth*
wheel, as indicated at ¢, a suitable pivot be-
ing provided as usual, about which the axle
or the axle with the spring-irame is free to
swing in a substantially horizontal plane.
Each of the wheels D D’ on the axle I3’ 1s ar-
ranged tobedrivenindependently of the other
by a driving means, such as an electric motor
E or E', any suitable intermediate mechanism
being p10V1ded such as the gear d, secured
t0 the vehicle-wheel and engaged by a pinion
e, connected to the rotating pa,rt of the motor.
The driving means for each wheel is control-
lable independently of the other by any suit-
able means, such as the means hereinafter
described, sc that each wheel can be driven
independently of the other and its speed ac-
celerated or retarded relatively, according to
the direction in which it is desired to have
the vehicle move. When the axle, which in
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the arrangement shown in FKigs. 1, 2, 3, and 4

extends from side to side and has journaled
thereon the independently-driven wheels, 1s
mounted to swing in a substantially horizon-
tal plane, as a,lso indicated in said figures,
the other axle B is also preferably mounted
to swing in a substantially horizontal plane
and is connected with the axle B either di-
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rectly or through the driving mechanism or

otherwise, so that the d1aﬂ‘0na,lly opposite

3 i1s a plan view showing the wheels and a,ﬂes | wheels swing together, but in opposite direc-
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tions, and thereby facilitate the turning of
the véhicle in a small circle. As a conven-
ient means for connecting the two axles links
I may be employed, as shown in the draw-
ings, such links being preferably pivoted on
bracket-arms 7,
so that such links shall be always tangent to
the arc of a circle described about the center
of oscillation of each axle, and the free move-
ment of the parts shall not be interfered mth
at any point in their oscillation.

In order that the vehicle may be at all times
under perfect control, it is desirable to pro-
vide some sort of braking device to retard or
check the swinging of the axle or axles under
the separate action of the motors and espe-
clally to hold the axle or axles against swing-
ing when the vehicle is moving in a strai ﬂrht
11ne

m Kigs., 1, 3, and 4 of the drawings being
merely one convenientform. Asthereshown,
a brake-drum G'is secured tothe forward axle
I or to the frame which swings with it, and
a brake-strap g, which coopemtes with the
drum, is so arranged as to be under control
of the driver of the vehicle. Preferably the
brake is normally set and is relieved by the
driver. Forthispurposetheendsof the brake-
strap g may be supported by springs ¢, which

bear upon a fixed part G’ and normally hold

the brake- stmp tightly against the drum. A
cam-arm (>, secured to the brake-shaft G?, is
arranged to compress one or the otherot the
springs ¢ and so relax the brake band or strap
g on one side or the other, according to the
direcfion in which the axle is to be swung.
Another form of braking device is shown in

Fig. 5,1in which the fifth-wheel ¢ is connected - _
{ the vehicle front and rear must operate to-

to the plunger ¢® of a dash-pot G% the valve

g* in the pipe G°® determining the speed of

movement of the plunger. 1t will beevident

that with such an arrangement as this the '

time required to make a turn with the vehicle
will be practically the same under all circum-

stances, so that the greater the speed of the

vehicle the greater will be the radius of the
turn, and the liability to upset, therefore,
will not be greater at high speed than at low
speed.
ing devices will readily suggest themselves
as substitutes for the form just deseribed.

- 9o far asthe present inventionis concerned
the particular character of the separate mo-
tors employed and the particular character
of the motor-controlling devices are alike im-
material. A LOHtI'OIllI]U‘ device similar in
general character to_that shown in the draw-
ing-s i1swell adapted forthe purpose, however,
and will now be described,reference being had
particularly to Fig. 7 of the drawings. As

 thererepresented, the twomotors E and E’ are
connected in common fo a suitable source of
electromotive force, as at E?* and to a mov-
able switch-lever or contact-arm H, which is
adapted tocomplete the circuit to both motors
through separate conductors.

secured to the axles Band B',

It is obvious that such a devwe can be'
applied in many different ways, that shown |

the vehicle.

Many otherformsof brakingoreclamp-
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| conductors terminates in a continuous con-

tact-plate 2 h’and a series of resistances A’ A3,
the confinuous contact-plate and series of re-
sistances of each conductor being similarly
arranged with relation to the motors, but op-
positely disposed as regards their relative po-
sition, while the contmuous contact-plates
overlap somewhat, so that when the switech-
lever or contact-lever H is in its normal and
central position it is in contact with both of
said contact-plates and current is distributed
equally to the two motors. A movement of
the contact-arm or switch-lever Il to one side

or the other throws more or less resistance

into the circuit of the corresponding motor,

 so that its motion is retarded relatively to

the motion of the other motor, and the other
wheel isdriven relatively faster,thereby turn-
ing the vehicle quickly toward the other side.
A reversal of the switch-lever or contact-arm
will at first equalize the movement of the two

motors, driving the vehicle in a straight line

and thereatter if continued will turn the ve-
hicle in the opposite direction. It will be ob-
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vious that, if desired, an independent motor

might be applied to each of the four wheels
of the vehicle, the connections of the motors

to the controller being so arranged as to cause
| the motors to operate in couples in such a way
as to secure the more rapid turning of the ve-

hicle without the use of connecting-links be-
tween the two axles. In this arrangement,
as represented in Fig. 8, the motors E and E?

| are supposed to be on one side of the vehicle

and the motors E'and Efon the other side of
the vehicle, the motors being connected, re-
spectively, to the corresponding wheels of
By reference to Iig. 4 it will be
evident that the motors on opposite sides of

gether, or, in other words, that: the motors E’
and E°must be retarded relatively to the mo-
tors K and E* or vice versa. Accordingly the
two motors K’ and K2 are connected to the
common contact-plate A and its series of re-
sistances /', while the motors X and E* are
likewise connected to the common contact /?
and its series of resistances H°. A movement

of the switch-lever.or contact-arm H to one

side or the other will therefore pmduce a
movement of, two axles B and B’ in a direc-
tion to turn the vehicle-toward one side or
the other in precisely the same manner as if
the two axles were connected by the crossed
links I, as shown in Figs. 3 and 4.

In the Opemtmn of the improved veliicle
shown in Figs. 1, 2, 3, and 4 the brake ¢ is
released. Immedmtely after the release of
the brake or simultaneously therewith the
controller-handle II i1s moved in the proper
direction to retard the motion of one of the
motors relatively to the other, thereby giving
the desired direction of moevement to the ve-
hicle.

It is evident that it is immaterial, so far as

' the invention is concerned, whether the main
Fach of said | axles swingor whether the wheels are mount-
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ed toswing onstub-axles which aresupported
upon the ends of a fixed main axle or npon
therunning-gearframe. In Fig. 6 the wheels
are shown as journaled on stub-axles 0%,
which swing upon the ends of fixed axles or
parts B? of the running-gear frame, the rear
stub-axlescarrying the motors and being con-
nected with each other by arms and a link b°
and with the front stub-axles by links &%, so
that the diagonally-opposite front and rear
wheels swing together in opposite directions.

Many other forms of devices will readily
suggest themselves in view of the foregoing,
and 1t 1s therefore to be understood that the

invention is not to be restricted to the con- |
struction and arrangement of parts herein’

shown and descrlbed |

I claim as my invention—

1. In a vehicle, the combination of wheels
mounted to swing about a substantially ver-
tical axis, independent driving mechanisms
for said wheels, means to control said driving
mechanisms whereby one of said wheels 1s
retarded or accelerated with relation to the
other of said wheels, and means to retard or
check the swinging of the wheels.

2. In a veh1ele, the combination of wheels
mounted to swing about a substantially ver-

tical axis, independent driving mechanisms

L

ol

| for said wheels, means to eontrol said drwmﬂ'

mechanisms Whereby one of said wheels 18 re-
tarded or accelerated with relation to the
other of said wheels, & brake normally check-
ing or retarding the swinging of the wheels,
and means to relieve the brake.

3. In a vehicle, the combination of wheels
mounted to swing about a substantially ver-
tical axis,independent electric motorsforsaid

wheels, means to vary the current through

each of said motors, whereby cne wheel i8 re-
tarded or accelerated with relation to the
other wheel, and means to retard or check the
swinging of the wheels.

4. In a vehicle, the combination of wheels
mounted to swing about a substantially ver-
tical axis, independent electric motors for
said wheels, a single-current controller and
connections therefrom to said motors where-
by the current may be divided as desired be-
tween said motors and one wheel relatively
retarded or accelerated, and means to retard
or check the swinging of the wheels.

This specification signed and witnessed this
2d day of August, A. D. 1899.

CHARLES W. HUNT.

In presence of-—

E. JENKINS HANDLEY,
ANDREW II. SCOBLE.
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