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To all whom it may concerr:

Bé i1t known that I, JOEN TRIER, a citizen
of the United States, residing at Ohmaﬂ'o in
the county of Cook and State of 111111013, have
invented a new and useful Multiple-Motor
oystem for Automobiles and Similar Vehicles,
of which the following is a specification.

This invention relates to multiple-motor
systems for automobiles and similar vehiecles.

One'object of the invention is to providea

system of multiple motors and means for con-
trolling the same which is simple and effi-
clent.

A further object of the invention is to pro-
vide a plurality of motors for each shaft or
for driving each wheel of the automobile,
electric carriage, or similar vehicle.

Other ob]ect& of the invention will appem_

more fully hereinafter.

Referring to the accompanymﬂ‘ drawings
and to the various views and reference-signs
appearing thereon, Figure 1 is a view, partly
in elevation and -pa-rtly In transverse .vfertica,l
section, showing a construction of multiple-
motor system adapted for usein automobiles
or similar vehicles. Tig. 2isadiagram illus-
trating the wiring connections, the controller-
cylinder and the reversing - switch eylinder
being shown developed.

Tn car rying out my invention I drive each
wheel of a pair of wheels independently, and
to this end I employ a motor-shaft A foreach
wheel. 'This shaft is sultably Journaled in
bearings formed in a casing B, which casing
incloses the motors and is desw'ned to be

suitably supported upon the body of the car- !

riage., Only one of these shafts is shown, the
other shaft (as will be readily understood)
being in alinement with shaft A, but shown
as Inclosed within casing B. FEach shaft A
carries at its outer end a pinion C, arranged

to intermesh with a drive-gear D, the latter,

being arranged to drive the Wheels indicated
at H. Upon each shaft A 1s mounted two or
more motors F' .. A similar number of mo-
tors and szmr:ula,llyr arranged is designed for
use in driving the mclosed shaft A which

is not shown, the arrangement of the plu-

rality of motors for each shaft being the same.
Only that set at the left hand of the casing
18 shown. All the motors ¥ G are inclosed

-

of each shaft.

] within casing B. -The inner end of shaft A
18 suitably Journaled in & central] casting I,

the emrespondmﬂ' end of the shaft at the
other end of casing B being similarly jour-
naled on the o'ppcisite faco of casting H.
The motor G is mounted upon shaft A atthe
inner end thereof, and the motor Fis mount-

ed upon said shaft at the outer end thereof.

The fieldsof said motors F G are designated,
respectively, by reference-signs J K. The
commautators of said motors I G are respec-
tively designated by reference-signs L M,
and the casing B is provided with an opening
N, in which are received the brushes (not
shown) which contact with said commutators.

. Byindependentlydriving each shaft A, said
shafts being respectively geared to the trac-
tion-wheels on opposite sides of the automo-
bile or other similar carriage, I am enabled
to maintain a more efficient and perfect con-
trol of the vehicle, and by employing a plu-

60

rality of motors for each shaft A, L am enabled

to regulate and control in a désu able manner
the power required to drive the automobile.
Thus on smooth roads only one motor will be
required for driving each traction-wheel, but
on rough’” roads or in ascending hills or the

like the vehicle-driving power may be In-

creased by bringing into : action all the motors
Thus I provide an arrange-
ment whereby the current required is wreatly

economized. Moreover, by employing a plu-

rality of driving-motors for each traction-
wheel lam en&bled to use small-sized motors;
which may be readily inclosed within the cas-

o

80

ing and whereby the entire system of motors

occupies small space, thereby avoiding clum-
siness in appearance.

The system of wiring employed in eonnec-
tion with my. mulmpl_e system of motors is
illustrated,diagrammatically,in Kig, 2,where-
in reference-sign O designates the surface of

QO

the controller, and P designates the surface

of the reversing-switch, the surfaces of these
¢ylinders being shown developed and carry-

ing the contact plates or strips in the desired

relation for effecting the desired circuit

changes of the motors. I have designated as

1, .4,3 4,9,6, 7,8, 9, 10,11, 12, 13, 14 15, 16,
17, 18, 19 20 21 and 22 the Statmnmy con-.
tacts with which the contact-strips on the
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controller-cylinder codperate in effecting the |

desired circult changes, and L have designated
as a, b, ¢, d, e, f, g, and h the stationary con-
tact-fingers which codperate with the contact
strips or plates upon the surface of the re-
versing-switch eylinder P, through which cur-
rent1s supplied to the motors in one direction
or the other to cause the automobile to travel
either forwardly or backwardly, as may be de-
sired. Reference-sign Qdesignates abattery
or other suitable source of current-supply.
In practice I may employ any desired source
of current; butasimple and efficient arrange-
ment is shown wherein I employ batteries ar-
ranged in groups of cells. Ihave also desig-
nated as *“first,” “‘second,” “‘third,” *“fourth,”
and ““fifth” the various positions to which the
controller-cylinder is moved in effecting the
desired circuit changes, and I have designated
as “‘first forward,” ‘“second forward,” *‘first
backward,” and ‘“second backward” the vari-
ous positionstowhich thereversing-switch eyl-
inder is moved In properly reversing the cur-
rentthrough the motors. Supposeitisdesired
to start up the automobile. The reversing-
switch eylinder I’ ismoved toits first forward
position. This movement of said reversing
switch eylinder connects contacts ¢ and b and
alsoconnectscontactscand d. Thecontroller
O is also moved to its first position, thereby
connecting contacts1and 2 together, also con-
necting contacts 3, 4, 5, and 6 together, also
connecting contacts 7, 8, and 9 together,
also connecting contacts 10 and 11 together,
and also connecting contacts 12 and 13 to-
gether. Thereupon the positive poles (marked
x x) of the sets of batteries A" A* are coupled
together through wires a’ a* to connected con-
tacts 1 and 2, and thence to wire ¢®, wirs a?,
contact «, contact b, wire ¢ to one of the mo-
tors—say, for instance, motor G—at the in-
ner end of one of the independent shafts,
thence through wire a® a” to contact 10, thence
tocontact 11, wire a®, the corresponding motor
on the other shaft and whieh I have marked
G, thence through wire ¢’ contact e, contact
d, wire @', the field I{ of motor G, wire !,
wire a'?, contact 12, contaet 13, wire a3, wire
a't, the field I of motor G/, wire ¢!, wire ¢!
to contact 9, to contact 8, wire a'’, back to the
negative pole of the sct A' of batteries, the
positive pole of set A? of battery-cellsand the
positive pole of set A® of cells being connect-
ed together and the negative pole of set A’
of cells and the negative pole of set A® of cells
being similarly connected together through
connected contacts 3, 4, 5, and 6, the nega-
tive pole of the set A® of cells being connect-
ed tothenegative pole of set A of cells through
contacts 7 and 8. Thus in this position of

the reversing-switch two of the motors—say,
for instance, the two inner motors—are con-
nected 1in series to cause the automobile to
travel forwardly, and the first position of the
controller couples the sets of battery-cells in
parallel and connects the two armatures in se-
ries and the two fields in series. Under this
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condition the antomobile will move forwardly
with one motor for each shaft in action, the
armatures of said motors being in series and
the fields of said motors being in series. The
reversing-switch is now moved to its second
forward position. Thisleaves the contacts ¢
b and the contacts ¢ d connected up, as be-
fore described; but it connects contacts e and
f and also connects contacts ¢ and .. There-
upon the circuit including wire «?, wire a?,
contacts a b, wire ¢’, and on isidentical with
that above described. The current flowing
through wire «°, however, is divided, part
flowing through wire b’ to contact e, contact
J, wire 0% to another motor-—say, for instance,
motor I'—wire 6° joining with wire «7, and
on, as before described, through contacts 10
11, wire ¢ where the current divides, part
flowing on through motor G/, wire ¢’, and on,
as above described, the other part flowing
through wire 0% motor I, (which corresponds
tomotor F,) wire 0%, contact g, contact h, wire
b’ field J of motor I, wire b7, thence joining
with wire a**, and on, as above deseribed, to
wire a'®, whereitdivides, part flowing through
wire a4, field I’ to wire ¢!°, and the other part
flowing through wire 08, the field J' of motor
E', wire 0% to wire !5, and thence on, as be-
foredescribed, tothe negative pole of the bat-
tery. Thus the two inner motors G G’ are
arranged 1n series with each other and the
two outer motors are arranged in series with
each other and the two inner motors are ar-
ranged in parallel relation with the two outer
motors.

In the second position of the controller the
connections and cireunits above deseribed are
the same, except that instead of coupling
contacts 12 15 said contact 12 is coupled to
contacts 16 and 17 and contact 13 is coupled
to contacts 14 and 15. The result of this
change in the position of the controller-cyl-
inder 18 to leave the series of battery-cells in
parallel with each other, to leave the arma-
tures of the motors in series with each other
as before, but to change the connections of
the fields, so that the fields of the motors are
in parallel with each other. Of course this
change will be effected whether all the mo-
tors are in working cireuit or only two of
them. ™The third position of the controller
leaves the connections of contact-points 1, 2,
J, 4, 5, 6, 7, 8, and 9 the same as before, but
connects contacts 10 and 12 together, and also
connects contacts 11 and 22 together, and
also connects contacts 13 and 20 together, and
contacts 18 and 19 together, and contacts 20
and 21 together. The result of this change
1s to leave the battery-cells in parallel and
the motor-fields in parallel, as above ex-
plained, but to change the armatures from
series to parallel relation. Inthesame man-
ner 1t will be observed that the fourth posi-
tion of the controller-cylinder changes the

‘battery connecetions, so as to couple the sets

of cells up in series, the armaturesof the mo-

| tors 1n series, and the ficlds of the motors in
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series,.

leaves the battery-cells in series and couples
the armatures of the motors in parallel and
the fields in parallel. These various circuit
connections might be readily traced; but I
deem it unnecessary to doso herein, as a suffi-
cient deseription has been made, Whlch when

taken in connection with the acecompanying
drawings and diagrams will enable any per-
son skﬂled in the art to readily trace the cir-
cuits of these various changes. Itisobvious
that any desired variation in the circuit con-
nections may be made without departing from
the spirit or scope of my invention.

Wherestorage batteriesare employed asthe

motive power, said batteries may becharged,

when desired, by suitably connecting the ter-
minals of the charging source at the points

marked C? C3, respectwel}5 in a well-under-
stood manner.

Having now set forth the object and nature
of my invention and a construction and ar-
rangementembodying the principles thereof,
what I claim as new and useful and of my
owninvention, and desire to secure by Let-
ters Patent of the United States, is—

1. In a multiple~-motor system for automo-

biles, an axle having a traction-wheel mount- -

ed thereon, a shaft, a plurality of motors car-
ried by said shaft for rotating the same, and
gearing conneecting said shaft and axle, as
and f01 the purpose set forth.

2. In a multiple-motor system for automo-

The fifth position of the controller |

biles, an axle having a traction-wheel mount-
ed thereon, a shaft having two or more motor-
armaturesthereon each adapted to rotate said
shaft, a field for each motor-armature, and
gearing connecling said shaft and axle, as
and for the purpose set forth.

3.  In a multiple-motor system for automo-
biles, a pair of traction-wheels, an axle for
each wheel, a driving-shaft geared to each
axle, and a plurality of motors for rotating
each shaft, as and for the purpose set forth.

4, In a multiple-motor system for antomo-
biles, a pair of traction-wheels, an independ-

-ent axle for each wheel, an independent driv-

ing-shaft for each axle, a plurality of motors
for driving each shaft, and an inclosing cas-
ing for sa,ld motors, as and for the purpose
set forth. o

6. In a multiple-motor system for automo-

‘biles, traction-wheels, an independent driv-
| ing-shaft for each wheel, a plurality of mo-

tors for rotating each driving - shaft, and
means for varying the circuit connections of
sald motors, whereby said motors may be con-
nected up in suitable relation, as and for the
purpose set forth.

- In witness whereof I have hereunto set my
hand this 10th day of Mareh, 1900, in the pres-
ence of the subseribing witnesses.

JOHN TRIER.

Witnesses:
H. C. SEMPLE,
S. . DARBY,
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