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UNITED‘ STATES, 
1,474,942 

PATENT OFFICE. ~ 
‘ ‘KARL PROIBST, or TOLEDO, OHIO. 

ELECTRIC-‘VEHICLE‘ CONTROL. 

Application ?led February 13, 1922. Serial No. 535,988.. 

To all whom it may concern: . _ _ 

Be it known that I, IsrAnr. Pnoes'r, a citi 
"zen of the United States of America, resid 
ing at Toledo, in the county of Lucas and 
State of Ohio, have invented certain new 
and useful Improvements in Electric-Ve 
hicle Controls, of which the following-is a 
speci?cation, reterencebeing had therein 
to the accompanying drawings. 
The invention relates to electric vehicles 

of the type operated by storage batteries, 
and it is the object of the invention to obtain 
greater efficiency or economy in current 
consumption; a longer life of the batteries; ' 
also, longer life of the vehicle parts due to 
smoother starting. In the present state of 
the art the common type of control used 
for regulating the speed and torque of the 
motor is a system where a single controller 
in successive positions of adjustment both 
varies the motor connections and the battery 
connections alternatively in series or paral 
lel, and the arrangement is such as to fur 
nish a plurality of speeds by successive ad 
justments with the last adjustment furnish 
ing the highest voltage and'greatest current 
consumption. If such a control is carefully 
manipulated, it is possible to obtain both 
e?‘iciency and any desired speed without 
injurious effect, but unfortunately the aver 
age driver will not exercise the care required 
for such result. Thus in starting the car, 
instead of slowly manipulating the con 
troller to pass from one position to another, 
the operator will frequently quickly adjust 
to the highest position, thereby drawing 
a volume of current which is wasteful of 
the energy and is detrimental to the electri 
cal parts. It the controller is so designed 
as to avoid this result, then there will not be 
sut?cient current for the maximum demand. 
For instance, with an electrically driven 
delivery wagon, it may be necessary to pro 
vide for a maximum speed of 15 to 35 
miles an houryfor long distance traveling, 
whereas the average speed required for 
house to house delivery may be very much 
less. This average speed could be obtained 
from a parallel connection of the batteries 
giving a low voltage, but for the higher 
speed a series connection giving a: high 
voltage is necessary. It, therefore, the con 
troller is so designed as to give in its highest‘ 
position of adjustment the high voltage 
required Jfor the maximum speed, there is 
nothing to prevent the careless operator 

from adjusting to this position in its house 
to house delivery, although no material ad 
vantage in speed is obtained. 

It is the primary object of the present 
invention to so design the control that the 
operator can not, without deliberately vio— 
lat-ing instructions, waste current in the nor 
mal operation of the machine or strain the 
electrical parts. At the same time provision 
is made for obtaining the higher voltage 
and, secondly, greaterspeed where neces 
sary. The desired results are obtained by 
dividing the control into separately operé 
able units, one for normal operation and 
the other for abnormal operation. More 
speci?cally, there is provided one control 
unit for varying the speed of the motor by 
changing motor or rheostat connections or 
both while the other unit provides for 
change in voltage by shifting from parallel 
to series connection of the batteries. Thus 
in normal operation, where the vehicle is 
driven from house to house, there is no oc 
casion for using the battery control, this 
being adjusted to give a parallel arrange 
ment of the batteries and low voltage. 
However, it is possible at any time where 
the vehicle is traveling long distances, to 
increase the speed by changing the battery 
control to the series arrangement. 
In the drawings :-—— ' 
Figure 1 represents diagrammatically my 

improved system ofcontrol; . 
Figure 2 is a side elevation oiithe battery 

controlling switch; 
Figure 3 is an end elevation. thereof. _ ‘ 
A. and B represent two equal sections 

of the storage battery. C is the motor, and 
D the controller for normal operation. 
E is an auxiliary controller which is used 
only for maximum speed. The controller 
D may be of any suitable construction (not 
shown in detail) and may be connected to 
the motor so as to control the latter either 
by variation in the connection to the in 
ternal windings ‘or by use of an external 
rheostat, or both, these forming no part 
of my invention. The auxiliary controller 
E may also be of any suitable construction, 
but as specifically shown in Figures 2 and 3, 
it consists in a pair of switch blades F and 
F’ which are pivoted to the contacts G and 
G’ and may be alternatively connected to the 
contacts H, H’ or I, I’. The circuits, as 

60. 

65 

75 

80 

85 

95 

100 

105 

110 
diagrammatically shown include a connec- . 
tion J from the positive pole of the battery 
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A to the contact H, a connection K from 
the negative pole of the battery B to the 
contact G’, a connection L ‘from the nega 
tive pole of the battery A to the controller 

5 l), a connection M from the controller D to 
the contact G, a connection N from the 
negative pole of the battery A to the con 
tact II’, and a connection 0 from the posi 
tive pole of the battery B to the contact G. 
There is also a cross-connection P between 
the contacts II and I’, a connection Q, from 
the negative pole of the battery A to a 
charger coupling, and a connection R ~from 
the positive pole of the charger coupling 
to the contact I. As the design of the main 
controller I) or the particular connections 
rsed between the same and the motor are 
not esscstial to the invention, these are not 
illustrated in detail. 

‘Vith the arrangement oi‘ circuits as de 
scribed, when the switch E is adjusted with 
the blades I!‘ and F’, connecting respec 
tively the contacts G. H, and (l’, H’ as‘ 
shown in full lines in Figure l, the batteries 
A and B are connected in parallel and in 
this position current at low voltage is sup 
plied to the controller D and from the lat 
let“ to the motor. lVhen the switch E is 
adjusted with the blades F and F’, con 
necting respectively the contacts G, I, and 
l’, I’, as indicated in dotted lines in Fig 
ure 1, the batteries A and B are connected 
in series and "furnish current at high voltage 
to the controller. Also, in this latter posi 
tion the charger coupling is connected so 
that the battery may be charged by engaging 
said coupling with a suitable source of 
charging current. 
lVhen the switch E is adjusted for low 

voltage, the vehicle may be used for house 
to house delivery and there is seldom, if 
ever, any occasion for using the higher 
voltage iior this purpose. Thus the greatest 
etliciency or economy of current is ob 
la' ied; the life of the electric parts due 
to low current handling is increased; and 
the mechanical parts oi‘ the vehicle have 
longer lite due to smoother starting ot the 
vehicle. (in the other hand, when speed is 
important, the switch E may be shi‘i'tcd ‘lo 
high voltage. 
What I claim as my invention is:—~ 
1. In an electrically driven vehicle, the 

combination with a motor and a storage 
battery comprising two equal sections, of 
a controller for varying the speed of the 
motor without change in battery Voltage, 
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a charger connection for the battery, and 
a switch for alternatively coupling said 
battery sections in parallel and in series 
and for effecting in the latter position a 
coupling with said charger. 

2. In an electrically driven vehicle, the 
combination with a motor and a storage 
battery, of a controller for varying the 
speed of the motor without changing bat 
tery voltage, a charger connection for the 
battery, and separately operable means for 
controlling the voltage, said means- also et 
tecting a coupling with said charger in 
one position of adjustment. 

In an electrically driven vehicle, the 
combination with a motor and a storage 
battery, of a controller for varying the 
speed. of the motor without changing bat 
tery voltage, a switch for changing the bat— 
tery connections from parallel to series, and 
a charger connected to said switch to effect 
a coupling with said battery in only one 
position of adjustment. 

4. In an electrically driven vehicle, the 
combination with a motor and a storage 
battery, of a controller for varying the 
speed of the motor without changing bat~ 
tery voltage, a switch for changing the bat 
tery connections from parallel to series, and 
a- charger connected to said switch to effect 
a coupling with said battery only when 
the latter is in series arrangement. 

In an electrically driven vehicle, the 
combination with a motor and a storage 
battery comprising a plurality of sections, 
of a controller for varying the speed of 
the motor without changing battery voltage, 
separately operable means for coupling said 
battery sections together in different ar 
rangements to vary the effective voltage, 
and a charger arranged to be coupled with 
said battery in only one of said different 
arrangements of battery sections. 

(5. In an electrically driven vehicle, the 
combination wit-h a motor and a storage 
battery comprising two equal sections, of a 
controller for starting said motor and vary 
ing the speed thereof, a separately oper‘ 
able switch ‘tor connecting said battery sec— 
tions alternately in parallel and series, and 
a charger arranged to be coupled with said 
battery only when said. sections are in se_ 
ries arrangement 
In testimony whereof I a?ix my signa 

ture. 

KARL PROBST. 
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