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To all whom it may concern: '

Be it known that I, Henxry R. Davies,
a citizen of the United States, residing at
New York, in the county of New York and
State of New York, have invented certain
‘new and useful Improvements in Starting
and Ignition Systems, of which I declare
the following to be a full, clear, and exact
description.

This invention relates to improvements in
starting and ignition systems for internal
combustion engines, particularly those in
which the starting power comes from an
electric motor, the latter drawing current
from a storage battery which supplies ig-
nition to the engine. At the time of start-
ing, a very heavy current is required by the
motor, and this so reduces the voltage across
the battery terminals that the ignition cur-
rent suffers a considerable reduction. Ob-
viously it is important that good ignition be
obtained at starting. The principal object
of the invention is, accordingly, the provi-
sion of means for reducing the total resist-
ance of the primary ignition circuit while
the starting motor is in operation, thus per-
mitting a heavier current to pass through
the primary winding of the ignition coil,
therehy increasing the total number of am-
pere turns, and hence, producing a hotter
spark. Another object contemplated in the
invention is the accomplishment of the re-
duction in the primary coil resistance at

starting wit. out at the same time reducing’

proportionately the primary self induction
and thereby securing an increase in ampere
turns without disturbing materially the time
constant of the primary coil. -
- Other objects, and objects relating to de-
tails of construction and economies of manu-
facture, will appear as I proceed with the
description of that embodiment of the in-
vention, which, for the purposes of the pres-
ent application, T have illustrated in the
accompanying drawing, which is a diagram-
matic showing of apparatus and electrical
connections embodying my invention. )
Tn the drawing, 10 indicates an electric
motor for starting a gas engine (not shown).
The motor is joined by a wire 11 with the
negative terminal of a storage battery 12,
and by wires 18 and 14, together with a
switeh arm.15, with the positive terminal of
the battery. The switch arm 15 has a nor-

mal tendency to maintain the circuit open

and is arranged to be depressed by a start-
ing button 16 to close the circuit.” The bat-
tery 12 furnishes current for the ignition
svstem of the engine when a switch 17 is
closed, current then: flowing from the bat-
tery 12 through wire 14, switch 17, wire 18,
which miay include a resistance 19 if desired,
primary windings 20 and 21, and thence
through interrupter 22 or condenser 23, as
the case may be, and wires 24 and 11 back
to the battery. A secondary coil 25, in
which high fension alternating current is
induced, 1s connected to ground at 26, and
throngh wire 27 with a distributor 283, from,
which leads 29 extend through spark plugs
80 to ground.

TFrom the juncture of the coils 20 and 21,
a conductor 31 leads to a switch 32, which
is arranged to be closed by the starting but-
ton 16 whenever the latter is depressed to
complete the motor circuit. The other side
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of the switch 32 is connected through a wire

33 ‘with conductor 13. When the switch 32

is closed, current may pass from battery 12

through wire 14, switch arm 15, wires 13
and 83. switch 82, wire 31, coil 21, inter-
rupter 22 and condenser 23, and wires 24
and 11 back to the battery.

In order to carry out my invention, that
part of the normally operative ignition cir-
cuit which is shunted by closing of the
switch 82 (in this case, wire 18, resistance
19.and coil 20) must contain greater resist-
ance in proportion to the number of turns
in its coil 20, than is contained in the bal-
ance of the circuit in proportion to the num-
ber of turns in its coil 21. In accomplishing
this purpose it is convenient to make coil
90 of smaller or higher resistance wire thain
that of the coil 21. However, these two
coils may be made of the same wire 1f pre-
ferred, and other resistance introduced into
that. part of the circuit containing the coil
20, such for instance as a coil of resistance
wire 19, shown in the drawing, or if desired,
the eoil 19 may be employed in addition to
the ‘use of higher resistance wire in coil 20

‘than in coil 21. Tt should be borne in mind,

however, that where the. resistance 19 is not
employed, the mere winding of coils 20 and
91 of different lengths thereby producing
different rvesistances, but resistances that
vary directly ‘with the number of turns in,

the ‘coils, will not have the desired effect pro-

‘vided that the time constant of the induction
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circuit is low as compared to the rate of in-
terruption. ‘ )

In the operation of my invention, when it
is desired to start the engine, the starting
button 16 is depressed, causing the motor 10
to draw a heavy current from the battery
in order to turn the engine shaft. This re-
duces the voltage of the battery to some-
thing less than half its normal voltage,
which, in the usual wiring system, would
result in a weak spark that under some con-
ditions might cause great difficulty in get-
ting the engine started. In my invention
however, the act of closing the starting
switch accomplishes the closing of a shunt
circuit 81, 82, 33, around that part of the
ignition circuit which contains the greater
resistance in comparison to the number of
turns in its winding. Consequently a pro-
portionately greater current is enabled to
flow through the other primary winding 21,
and its ampere turns become greater than
the ampere turns of the two coils would be
without the shunt cireuit. In addition,
there is a small current flowing through
coil 20, but the resistance of this path is so
much greater than that of the shunt path
that the ampere turns of coil 20 add very
little to the total effect.

Attention is directed to the fact that since
both the resistance and the induction of the
primary coil are decreased during the start-
ing operation, the time constant of the coil is
not materially altered thereby maintaining
the effectiveness of the induction in the sec-
ondary coil 25.

I am aware that the particular embodi-

~ment of my invention above described, and
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ilustrated in the accompanying drawing,
is susceptible of considerable variation with-
out departing from the spirit thereof, and
therefore I desire to claim my invention
broadly as well as specifically, as indicated
by the appended claims.

I claim as my invention:

1. In a starting and ignition system for
gas engines, a motor for revolving the en-
gine shaft at starting, a battery electrically
connected to said motor, an ignition coil
comprising: two series primary windings of
different resistance wire, said windings be-
ing connected to take current from said bat-
tery, a starting switch for the motor circuit,
and a shunt also controiled by said switch
extending from the juncture of said wind-
ings around the winding of greater rvesist-
ance wire.

2. In a starting and ignition system for
gas engines, a motor for revolving the en-
gine shaft at starting, a battery electrically
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connected to said motor, an ignition coil
comprising two primary windings in series,
said windings being connected to take cur-
rent from said battery, a starting switeh for
the motor circuit, and a shunt also con-
trolled by said switch extending from the
juncture of said windings around one of
them, that part of the principal ignition
cireuit which is included between the ends
ot said shunt, being of greater resistance in
comparison to the number of turns in its
primary winding than the remainder of the
circuit. -

3. Tn a starting and ignition system for
gas engines, a motor for revolving the en-
gine shaft at starting, a battery electrically
connected to said motor, an ignifion coil
comprising two primary windings, one of
greater resistance in proportion to the num-
ber of turns than the other, said windings
being connected together in series to taka
current from said battery, a starting switeh
for the motor circuit and a shunt also con-
trolled by said switch extending from the

juncture of said windings around the wind-

ing of larger proportional resistance.

4. In a starting and ignition system for
gas engines, the combination of a storage
battery, an electric motor electrically con-
nected to the battery, an ignition system in-
cluding a primary coil connected to the bat-
tery, said primary coil having a section with
resistance relatively higher than the re-
maining portion of the coil, an electrical
short cireuit connection from the battery to
the primary coil at the point of connection
of the higher resistance and lower resist-
ance sections, single switching means in the
motor and short civeuit effective to permit
simultaneous electrical energization of the
motor and that portion of the ignition coil
having the lower resistanceé, and automatic
means for maintaining said switch in a nor-
mally inoperative position.

5. In a starting and ignition system for
gas engines, a motor for revolving the en-
gine shaft at starting, a battery electrically
connected to said motor, an ignition coil
comprising two series primary windings of
different resistance wire, said windings be-
ing connected to take current from said bat-
tery, a short circuit extending from the
juncture of said windings to the battery,
and a switch in the motor and short circuits,
said switeh heing elfective to simultaneonsly
close the motor cirvenit and short eireuit the
winding of higher resistance.

In testimony whereof, I affix my signa-

ture.
HENRY R. DAVIES.
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