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To all whomit may cONCEri.

passes to the load circuits through an auto-

Be it known that I, AnviN E. BUCHENBERG, matic cut-out 5, comprising a shunt coil 6,

o citizen of the United States, residing
Toledo, in the county of lLucas and State of
Ohio, have invented certain new and useful
Tmprovements in Starting and Ignition Dys-
temns for internal-Combustion Engines, of
which I declare the following to be a full,
clear, and exact description. |
This invention relates to starting ana 1gni-
tion systems for internal combustion engines.
An object of my invention is 10 provide
in connection with such systems where the
same battery supplies current for both start-
ing and ignition, means for partially, 1T not
fully, preventing loss 1n effectiveness of the
ignition apparatus due to the heavy demand
upon the battery 1n starting the engine.
Another object is to combine an arrange-

‘ment performing the above named function,

with an ignition system which 1s normally

 gelf regulating for wide variations in engine
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v

cient spark

speed. | | |
Further objects will definitely appear

from the detailed deseription to follow.
I accomplish the objects of this invention

by the arrangements described in the fol-.

lowing specifications: - .

An arrangement constituting a preferrea
embodiment of my invention is illustrated in
the accompanying drawing, forming a part

of this specification in which the various ele-

ments are diagrammatically indicated.

When an electric motor is employed for
the purpose of starting an internal combus-
tion engine, and its source of supply is the
storage battery, and where the ignition Sys-

tem is also connected to the storage battery,
the large quantity of current required Tor

the starting operation causes an abnormally

low potential across the terminals of the 1g-
aition coil, resulting in a weak and inefii-
in the secondary eircuit. In cold
weather, this difficulty is further enhanced
through the fact that the storage battery 18
cold, thereby having less voltage than ordi-
nary, and also that the vapor fuel of the en-
oine is condensed more or less by the cold
sngine cylinders: These particular difficulties
are in a gieal measure overcome by the use
of my invention which 1 will now describe.

T employ a generator (i, which may be of
any erdinary construction, but which 1s here

. ”J . AR )
<hown as of the third brush type, employing

main brushes 1 and 2, the so-called third
brush 8 and shunt feld 4. Current generated

at

switch 13, and also to

series coil 7, core 8, armature 9, and contacts
10 and 11. The generator 1s adapted to sup-
ply current for the lamps 12, through a
charge the storage
battery 14. | . . -
- For starting the engine and thereby causing
rotation of the generator G, I employ the
usual starting motor M, which is in circult
with the storage battery 14.
cireuit inciudes the interrupter contacts 19,
the interrupter cam 16, condenser cireuif 167,
and a primary coil 17. Adjacent the primary
is a secondary coil 18, and connected thereto
is a distributor arm 19, by the rotation of
which current is distribuied to the various

spark plug cireuits 20, 21, 22 and 23. The

other terminal of the secondary is grounded.

T employ a particular type of regulating
means for the ignition coil, whereby effective
jonition is maintained through wide varia-
tions of engine speed. This regulation con-

gists in a choke coil 24, which serves to choke

the primary ignition current for all lower
engine speeds. - The time constant of this
cholke coil is such, however, that at the
higher frequencies of current .interruption
existing at high engine speeds, the choling
effect is greatly diminished in 1ts eifect on

the primary coil, at the instant of current

interruption. Using this choke coll, 1t be-
comes possible to design a primary coll for
veceiving, at high speeds, voltage, which at

low speeds would cause serious heating et-

fects, but which effects are prevented by the
employment of the choke coil.  However, 11
the chole coil is rendered inoperative at
starting, the time will be msuiificient 16 cause
deleterious results, and the full battery volt-
age will be effective to cause strong . 1gni-
ion current, thereby overcoming condensa-
sjon effects and other abnormal o .ditions
1neident to the starting operation.

To accomplish this result in the chole coil
circuit, L employ a special type of starter
cwitch 95 in the starter motor circuit. This
switeh as indicated, consists o1 a spring con-
tact sbrip 26, having one end fixed o a ter-
minal 27, and the other end adapted to be
engaged with a second terminai 28, both ter-
minals being in series with the starter cir-
ewit. The switch 'is normally open, bub 1s

?
capabie of depression, g0 as lo maie contact,
by means of the buiton 2v. This bution 1s
attached to a convenlent point on he starfer
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switch and extends therethrouwh to a. contact

- bar 30, which is normally in contact with
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eircut.
from the battery throun*h a motor M, and

termmals 31 and 32 in the choke coil circuit.
The connecting portion 33, intermediate the
starter switch 26 and contact plate 30 1s ot
insulating material, and 1s of such length,
that, w hen the starter switch 1s 1n i1ts nor-
mally open position, the contact plate 30
closes the circuit through the choke coil 24.

The operation of the system will now be
described. In starting, the button 29 is de-
pressed, thus mmult‘meously closing the
starter circuit and opening the choke coil
-Immediately the current will pass

also an excess current will pass through the
primary coil 17.
operative, this will develop exceptionally

hot sparks 1n the spark plugs, and the engine

will start up under 1ts own power
I am aware that this particular arrange-

ment is susceptible of considerable varia-

tion without departing from the spirit of

my invention, and 1 therefore desirve to claim
as well ag specifically, as

the same bmadl
indicated by the appended claims.
Having thus described my invention, What

"I claim as new and desire to secure by Let-

ters Patent, 1s:

1. In an electric startmg and 1gnition sys-
tem for internal combustion engines, the
combination of an electric St‘lI‘tlTlﬂ‘ :mOtOI* .

storage battery adapted to supply current to.
an ‘1gnition circuit including a

salid motor,
primary coil connected to said. storage bat-
tery, a. normally closed ignition Ien'ula,tor
circutt 1including a 1‘ef}‘uht1nn

primary -coil and means for _opemng sald
regulator circuit when the motor is being
operated to start the engine whereby the
ampere turns of the primary coil are in-
creased above their normal Vﬂ]ue during
starting.

2. In a starting and ignition system for
‘automobiles, the combination of an electric
starting motor; a storage battery adapted to

supply current to said motor, a primary igni-
tion coil connected to said battery; an igni-

tion regulating coil operatively related to
sald primary cml and means connected to
sald regulating coil for rencdering it inoper-
ative when the : starting motor is energized.

3. In a St&l‘tl]‘iﬂ‘ and 1gnition system for

“starting motor; a storage batter v

Since the choke cml 1S 1IN~

coil oper-
“atively related to but mdependent of, said

1,440,528

automobiles, the combination -of
adapted to
Sllpph?' current to said 11"10tm a primary 1g-
nition coil connected to said bdttuy, AN 10-

nitlon regulating coil operatively related o

sard primary (1011 and means connected to
sald regulating coil for rendering 1t 1nop-

and operative when the startllw motor is de-
energlzed |

4. In a starting and 1gnition system for

‘automobiles, the eombmatwn of an electrie

Sfartmn* motor ; ; a storage battery adapted to
supply current to Sﬂld motor ;

an wmtmn-

erative when the starting motor 1s energized,

circult including a primary coil connected to

said battery; an ignition regulating circuit
having a choke coil opemtlvely related to
said primary coil; and means for rendering

the choke coil ineffective when the qtartmw*

motor is energized.
5. In a S‘tartmﬂ‘ and ignition-system for

automobiles, the comblmtmn of an electric.

starting motor; a storage battery adapted to
.supply current to sald motor; an 1gnition
circuit including a primary coil connected to

~said battery; an ignition regulating circuit

having a choke “coil opemtwely related to
sald primary coil; and means for simultane-
ously energizing said starting motor and
1endermg said choke coil 1noperatwe

6. In a system of the class described, the

combination of a battery and an electrm-
starting motor in circuit therewith, an igni-

tion system connected to said battery includ-

g primary and secondary windings, elec-
tro- magnetic means associated therewith to
nmmally reduce the effectiveness of said
system and means for rendering said first
means 1noperative when the Startmcr motor
1S 0pe1 ated.

In a system of the clasq descrlbed the
mmbmatmn ol a battery and electric start-
ing motor in circult therewith, a normally
opon switch for controlling said circuit, an
1gnition system connected to said battery
mc-]udmn' primary and secondary windings,

and nonnally effective means inductively Te-

lated to said windings and operatively con-
nected with said switch for controlling the
1gnition cireuit whereby the effectiveness of
said system is increased when sa1d starting
motor 1s operated.

In testimony wheréof I affix my signature.
ALVIN E. BUOHENB‘?:RG
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