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Th1s invention: rela,tes 10 startmg mechanisms
for -vehicle and other internal combustion en-
gines, -of _the kind in- whmh an electric ‘motor
'supphed -with current-from a*battery is-connect-
ible with a gear wheel on the engine by an elec-
tromagnetically actuated slidable pinion, the ob-
ject of the invention being to provide 1mproved
means.for controlling such a mechanism.

The 1nvent10n comprises the combination of

an electromagnetic starting switch, a manually
operable switch controlling the starting switech,
an electromagnetic switch controlling the start-
ing and manually operable switches, a time switch
controlling the latter electromggnetic switch, and

an electromagnetlc switch dependent on current

supphed to the motor for controlling the time
switch, the arrangement being such that the last

named ‘electromagnetic switch causes the time-

switech- to become operative only after the engine
has been properly started.

The accompanying diagram illustrates one em-
bodiment of the invention.

Referrmg to the diagram, the engine startmg

motor is indicated by «. This is supplied with

current from a battery b under the control of a
starting switch ¢ operable by an electromagnet d.
The motor a, battery b, and starting switch c¢
are arranged in a main electric cireuit A. The
electromagnet d is arrahged in a parallel cir-

cuit B which is connected to the main circuit A

and contains a push-button or otherwise manu-
ally operable switch e, and & norma,lly closed
switch f operable by an electromagnet g.

In series with the motor and battery there is
“grranged in the main circuit A the winding h
of a normally closed electromagnetic switch .
This switeh is so. designed that it is held open by
the current normally required to operate the
motor for starting the engine, and is allowed to
re-close under the action of a spring when that
current falls below a predetermined value as a
consequence of the engine having been properly
started. The switch i controls the circuit of a
time switch 7. In the example illustrated by the
diagram the time switch j§ comprises a pair of

electromagnet -g -above mentioned -which serves

5

to-open-the switch -f. and .also :to ‘hold -open the

contacts 4 which are initially separated by the
hi-metal strip k. The amount of current supplied
to the circuit of the time switch is controlled by
9, resistance m.

The parts above described are interconnected

- in the manner shown by the diagram, and the

i)

 preventing premature actuation of
switeh 7.

- mode of action of the system is as follows:

When the driver closes his switch e the asso-
ciated switch ¢ is closed by the electromagnet d.
Current now flows from the battery to the motor
causing the motor to be engaged with the engine
and rotated. The amount of this current is such
that it causes the switch i to be opened, thereby
the time
Should a momentary firing occur in
the engine, the motor current may fall in value

- sufficient to allow the said switch to close, but
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) this is of no consequence, as the time switch will

- not respond to a momentary drop in the motor
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normally closed contacts arranged in series with |
the switch ¢ and the part of the circuit contain-

ing the switch e as shown, so that the switches
i, i are connectible across the main circuit A by
the switch e. One of the contacts of the switch j
is carried or actuated by a bi-metal strip k
adapted to separate the contacts. after an- ap-
propriate interval of heating (say one second)
by the current flowing through it. The switch §

Is bridged by a branch circuit C containing the
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current, or a succession of such drops of short

duration. When however, the engine has been
properly started the motor current will not only
2 drop but will remain steady at its lower value,
-and the switeh ¢ which is actuated by this cur-

rent will not only close but remain closed. The
time switch 7 then comes into action after an
appropriate time intferval, causing the switch f
to be opened, thereby opening the circuit B con-
taining the electromagnet d which in turn allows

- the switch ¢ to open the circuit A. The supply

of current to the motor is thereby interrupted.
When the driver releases his switch e, the system
resumes its initial condition.

By this invention we are able advantageously
to simplify engine starting mechanisms of the
kind specified. The invention is not, however,
restricted to the example described, as subordi-

nate details may be modlﬁed to sult different re~
quirements.

Having thus described our 1nver.tt10n what we
claim as new and desu*e to secure by Letters

Patent is:

A control system for a starting mechamsm of
the kind specified, comprising in combination a
main electric circuit, a normally open electro-

magnetic starting switeh in said circuit, a par-

allel circuit connected to said main electric cir-
cuit, electromagnetically operable means respon-

sive to current in said parallel circuit for closing

said starting switch, a normally open manually
- operable switch and a normally closed electro-
- magnetic switch arranged in series with each

3 other in saad parallel circuit, a normally closed
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time switch and a second normally closed electro- REFERENCES CITED o

magnetic switch arranged in series with each The following references are of record in the -
other and connectible across said main circuit file of this patent: | | |

by said manually operable switch, a branch cir-
cuit bridging said time switch, electromagnet- 5 UNITED STATES PATENTS

“ically operable means responsive to current insaid ~ Number .= =~ Name, K . - -~ Date
branch circuit for opening the first mentioned 1,484,539 = Williams et al. __._._ Feb. 19, 1924
normally closed electromagnetic switch when said - 1,607,497  Williams et al. ______ Nov. 26, 1926
time switch opens, and for retaining said time = 1,763,197 SPeiser o June 10, 1930
switch in its open position, and electromagnet- 10 1,901,280  Christian .__________ Mar. 14, 1933
ically operable means responsive to current in =~ = 1,902,646 - Krapp . ____________ Mar. 21, 1933
said main electric circuit for opening said second 1,004,187 - Whitney ... Apr. 18,1933
normally closed electromagnetic switch when the 1,942,681  Christian .._______.__ Jan. 9, 1934
flow of current in said main electri¢ circuit ex- 2,009,036  Whitney —__________ July 23,1935

ceeds a predetermined amount, and thereafter 19 '2,020,749  Watson _____ . __ Nov. 12, 1935
allowing reclosure of said second normally closed 2,079,129 MOrris May 4, 1937
electromagnetic switch to permit current flow 2,165,133  Cuthberison _..._.___ July 4, 1939
through said time switch only when the current gézgrig}) | E‘E:lil;xams e i?llg-' 22$: igig
in said main circuit falls bel.ow sald amount. 20 2436633  Curzon T Feb 24 1943. |
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