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"UNITED STATES PATENT OFFICE,

JAMES K. DELANO, OF YONKERS, NEW YORK.

ELECTRICAL STARTING AND IGNITION SYSTEM.

14,842,

To all whom it may concern:
Be it known that I, James K. Drrano, a
citizen of the United States, residing at

Yonkers, in the county of Westchester and

State of New York, have invented certain
new and useful Improvements in Electrical
Starting and Ignition Systems; and I do
hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art

to which it appertains to make and use the-

same. :
This invention relates to electrical starting
and ignition systems for use with internal
combustion engines; and it relates more par-
ticularly to systems employed on self-pro-
pelled vehicles, wherein dynamo electric

. means, operating in conjunction with a stor-
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age battery, is arranged to take power from
the battery to start or erank an internal
combustion engine, and also to generate and
store electrical energy in the battery while

_ the engine is running normally. An im-
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portant feature of the invention is the pro-
vision of means operating automatically
to prevent the battery from discharging
through the electric machine armature or
through the ignition circuit, in case the en-
gine stops or stalls for any reason, the ar-
rangement being such, however, that during
the starting or cranking operation, the au-

‘tomatically operating means aforesaid is

short-circuited, bridged, or otherwise ren-

.dered incapable of being actuated by the

heavy current drawn from the battery by the
dynamo electric machine in turning the en-
gine over.

The accompanying drawings illustrate a
desirable practicable embodiment of the in-
vention; but it is to be understood that the
invention is not limited to the specific- ar-

- rangement shown.
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Figure 1 is a circuit layout of a starting

- and 1gnition system within the invention;

‘Fig. 2 is a sectional elevation showing de-
tails of a thermostatic switch device or cir-
cuit controller represented diagrammatically
in Fig. 1; } . ‘ -

Fig. 3 is a plan of Fig. %, partly in sec-
tion, with the cover removed; and

Fig. 4 is a circuit lay-out of another em-

bodiment of the invention.

Referring to Fig. 1, 10 is a direct current.

dynamo electric machine, in this instance
a dvnamo motor adapted for driving con-
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* Original No. 1,330,520, dated February 10, 1920, Serial No. 97,274, filed May 13, 191s.
reissue filed March 15, 1920. Serial No. 366,069. -
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nection to an internal combustion engine
(not shown) which propels an automobile
or the like. At 11'is a storage battery ar-
ranged to be charged from the machine 10
when the latter is driven as a dynamo by the
internal combustion engine, that is, under
normal running conditions. A usual type

- of high tension ignition system is here illus-

trated conventionally, the make-and-break
device or interrupter being indicated gener-
ally at 12 in the primary circuit, and the

‘distributer and spark plugs at 13 and. 14,

respectively, in the secondary circuit. The
circuits connecting the several parts of the
system are governed by a switch device hav-
ing a conductive portion 15 movable into and
out of engagement with a group of spring
contacts 16, 17, 18, 19, and 20. - Of these con-
tacts, 16 is connected to the battery, 17 and
18 to the ignition system, and 19 and 20 to
the dynamo electric machine 10. The switch
member 15 is carried by a shaft or rod 21
which is mounted for longitudinal move-
ment in bearings 22, 28, at opposite ends of a
casing or box 24, A coiled spring 23, under
compression, tends to move the switch to its
extreme position at the right, as seen in Figs.
2 and 8, where it engages none of the con-
tacts. This is the “off” position of the
switch, and it is yieldably held in this posi-
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tion by a spring-controlled stop 26 whose -
rounded end is arranged to partially enter a

groove 27 and to be readily dislodged there-

from by a push on the knob 28 of the switch -

rod. Another spring stop 29, having a
square shouldered end, adapted to enter
groove 30, is arranged to automatically lock
the switch in off position. This stop can be
lifted and held out of the groove in inopera-
tive position by means of a key 81, whose
pointed end is adapted to engage a V-shaped
groove 32 in stop 29 when the key is thrust
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inwardly. After being thrust inwardly,

with the pins 31* lying in a plane perpen-
dicular to the plane of the drawing, the rod
may then be turned to engage said. pins in
the covered recess 31 to hold the stop de-
vice in unlocked position. A locking de-
vice of this character is desirable but is not
indispensable. If the knob 28 isnow pushed
in so as to move switch member15 to its ex-
treme position at the left, or “starting” po-
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sition, said switch member engages all the -

contacts; and when the knob is released,
spring 28 moves the switch toward the right
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until it is arrested by the engagement of

stop 26 in a groove 33 in the switch. This
is “running” position, in which, as is shown
in Fig. 3, the switch does not engage con-

“tacts 18 and 20. The switch may be moved

into “off” position either manually, by a
pull on knob 28, or automatically by mecha-
nism now to be described. . L

The lead connecting contact 19 with the
dynamo motor 10 contains a heating coil 34
surrounding a thermostatic element 35 but
insulated therefrom by suitable non-conduc-
tive material 35
the form of a compound strip of fwo metals
having different thermal coefficients of ex-

. pansion.  For convenience in adjusting the
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thermostatic element, it is fixed at one end
on a flexible support 36, provided with an
adjusting screw 37. The metals of the
compound strip are so arranged that when
the temperature of the strip rises, its free
end moves upwardly; and if the tempera-
ture . rises sufficiently high, said free end
strikes ilange 38 of the nut 39 which is car-
ried by stop 26, lifting the stop and thereby
releasing switch rod 21, which is thereupon
moved to off position by its controlling
spring. In order to allow for changes in
atmospheric ‘temperature, the. free end. of
the thermostatic element has a slight play
between flanges 38 and 40 of the nut. The
position of the nut on the stop may be ad-
justed as -desired, and the nut locked in
place by a jam nut 41. Upward movement
of the stop is opposed by spring 42 bearing
on the lower nut flange. ~

Evidently the thermostatic device may
take other forms. Thus the element 35 may
be designed to be included in the circuit and
to be self-heating. It may also be arranged

" to. constitute a stop instead of using a sepa-
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rate stop member 26. The construction

shown has practical advantages, however.
A cover 43 protects the switch mechanism

and also a non-inductive regulating resist-

ance 44 which is inserted in the connection .

between contact 17 and the transformer 45
of the ignition system. The transformer is

" conveniently housed below the switch mech-
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anism in an extension of the casing 24, the :

whole forming a -compact-unit adapted to
be mounted on the dash of an automobile.
In Fig. 1, the switch rod 21 is represented
diagrammatically as extending throughsuch
a dash at 46, a stop 47 being provided on
the rod to limit its forward movement. Nut
48 limits movement in the opposite direction.

A hand switch 49, which may be mounted
on the dash as usual, is shown.in the pri-
mary ignition circuit. Such a switch is evi-
dently not essential in the system here de-
scribed where the plunger switch controls
the ignition circuit as well as the dynamo
circuit. :

The operation of the system above de-

Said element may take

14,842

scribed is clear from what has been said,
but will be briefly summarized. Assuming
the switeh to be in “off”- position, as shown
in Figs. 2 and 3, the battery is disconnected
from both the dynamo electric means and

70

the ignition system. To start the engine,

the operator first releases switch rod 21 by
manipulating key 31, if the switch lock is

‘employed, and then pushes the knob 28 man-

ually or with. his foot to force the switch
as far to the left as possible against the re-

sistance of the controlling spring 25 into

starting position and holds it there. The
switch member 15 now engages all of the
contacts. Heating coil 34 is now bridged

through contact 20, permitting the dynamo

motor to draw a heavy current directly from
the battery at the moment of starting, and

- enabling it to exert a strong torque on the

engine crank shaft; while at the same time
the heating coil is unaffected. The heating
coil is designed to carry the normal battery-
charging current from the dynamo under
running conditions without heating up; but
the startiog current is much heavier and if
it had to pass through the heating coil, the
latter would quickly heat up and withdraw
stop 26. If, under these conditions, the
knob 28 were released by the operator, the
switch would be thrown back to off position,
instead of being arrested in running posi-
tion by engagement of the stop in groove
33, as it is in the present arrangement.

It is to be noted also that in starting
position, resistance 44 in the ignition ecir-
cuit is also bridged through contact 18.
This is desirable since it enables the battery
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to send a sufficiently heavy current directly -

to the primary of the ignition coil wk:n
starting, even though the battery voltage
may have dropped somewhat below normal
by reason of the temporary heavy pull of

105 -

the dynamo electric machine on the battery, .

or by reason of some other cause. In other
words, this arrangement permits increasing
the ampere turns of the primary when the
machine - is connected to the -battery for
starting the engine. ‘

It will be noted that this result is achieved
without changing the connections of the bat-
tery or altering the relation of the cells to
increase the voltage above the normal op-
erating voltage. An arrangement essen-
tially- similar to this is disclosed in my co-
pending application, Serial No. 22,085, filed
April 17, 1915, of which the present appli-
cation is a continuation in this respect.

When the engine has speeded up, the op-
erator releases the switch knob, and spring
25 moves the switch back until it"is arrested
and held in running position by stop 26, as
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previously explained. The dynamo electric -

machine is now driven by the engine and
charges the battery through regulating coil
50, or other suitable regulating means, and

130
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" through the low resistance armature of the’
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also through heating coil 34, which latter,
as stated, can carry the normal charging

-eurrent without operating the thermostatic '

release.

When the operator desires to stop the en-
gine, he pulls the switch into off position,

the stop 26 yielding to permit this. If,
however, the engine stalls with the switch
in running position, there is a heavy reverse
flow: of current from the battery to ground

dynamo electric machine. This discharge
current, being much larger than the normal
charging current, causes the thermostatic
release to operate after a very brief delay,
and to withdraw stop- 26 from groove 33,
thus permitting the spring 25 to move the
switch to its off position -at the extreme

~ right, whereby both the dynamo and ignition
-circuits are automatically broken,

_prevent-
ing damage to the armature and discharge
of the battery. This automatic operation
also prevents the battery discharging
through the primary ignitton circuit and
heating the transformer-in case the engine
stalls on a high point of the interrupter
cam 51. - : "
‘The brief delay in the operation of the
thermostatic release is desirable because
otherwise it would throw the -switch out
whenever the engine stalled only momen-

" tarily.
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In a 2-unit system, such as that shown in

" Fig. 4, for example, where a motor 52 is

used for starting, while machine 10 oper-

ates as a dynamo to charge the battery the -

motor lead 53 may be brought to contact 20,
machine 10 being no longer cornected
thereto. In starting position, the switch
therefore permits the battery to deliver

starting current directly to the motor 52

independently of the thermostat device;
and if necessary either switch member 15
or contact 19 may be so arranged that ma-
chine 10 is disconnected. from the battery
when starting, an’ arrangement obviously

applicable also to the single unit system .

~ first described. In running position, on the
* other hand, motor 52 is entirely cut out,
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dynamo 10 charging the battery _through

the protective thermostat coil as before..

The expression “dynamo electric means”
employed in certain of the appended claims
is intended to cover the use of either one or
two machine units in a system of the
character herein disclosed. . '
Obviously the described system may be
arranged to supply current for Lighting
purposes also, but it is deemed unnecessary
to 1llustrate the details of such arrange-
ment. ' ' :
What T claim is:

1. In an electrical starting system for

use with internal combustion engines, the
combination, with a dynamo motor adapted

to drive and to be driven by an internal
combustion engine, and a storage battery

adapted to be charged by said dynamo

motor when the latter is being driven as a
generator, and to deliver current thereto for
operating it as a motor. to start or crank
the engine, of a movable switch member
adapted to complete a circuit v;fhe,rebl)l7
dynamo motor, when driven, may c
the battery, thermostatic means operable by
excessive flow of current in said circuit to
effect movement of said switch member and
to open said circuit, said switch member
being also movable to connect the battery
directly to said dynamo motor, whereby
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said dynamo motor may draw a heavy start-

ing current from the battery without op-
eratively affecting said thermostatic means.

2. The combination with a dynamo motor-

adapted for driving connection to an in-
ternal combustion engine, and a storage
battery, of suitable circuit connections af-

fording different current paths between
said dynamo motor and storage battery,
current-responsive control means in one of-

said paths, switch means movable to con-
nect the battery and dynamo motor either
through that path alone, or directly through
the other path, and also to disconnect them,

and means governed by said current-re-.

sponsive control means for moving said
switch means into disconnecting position. -
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3. In an electrical starting system for use

with internal combustion engines, the com-
bination, with a_dynamo motor adapted for
driving connection to an internal combus-
tion engine, of a contact electrically con-

nected to the battery, a second contact elec-

trically connected to the dynamo motor,
switch means movable into “starting” posi-

“tion, “running” position and “off” position,

and electrically connecting said “contacts

-when in running position, a sprin tending

to move said switch means into off position,
detent: means normally preventing such
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movement but releasable by excessive flow -

of curtent between the battery and dynamo

~motor when the switch medns is in running
“ position, ‘and a third contact electricall

connected - to  said dynamo ‘motor, sait
switch means being arranged when in start-

ing position to electrically connect said first -

and third contacts, the connection between
the dynamo motor and battery, for this
position of the switch, being  such that
heavy starting current may flow from the
battery without affecting the operation of
said detent means. =~ - S

4. In an electrical starting system for
use with internal combustion engines, the
combination, with a dynamo motor adapted
to drive and fo be driven by an internal
combustion engine, and .a storage “battery
adapted to be charged by said dynamo
motor when the latter is being:driven as a

115
120
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' generator, and to deliver current thereto for

operating it as a motor.to start or crank the
engine, of 'a" movable switch member
adapted to complete a circuit whereby the
dynamo motor, when driven, may - charge
the’ battery, current - responsive means op-
erable by a predetermined flow of current
in said ecircuit to effect movement of said
switch member and thereby to open said
circuit, said switch member being also mov-

~ able to connect the battery directly to said
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dynamo motor, whereby said dynamo motor
may draw a heavy starting current from
the battery without operatively affecting
said current responsive means.

5. In .an electrical starting system for -

use with internal combustion enginés, the
combination, with dynamo electric .means
adapted for driving connection to an. in-
ternal combustion engine, and a storage bat-
tery arranged to be charged from said
dynamo- electric means and to deliver cur-
rent thereto, of a switch device, thermo-
static means operable by excessive flow of
current between said dynamo electric means
and battery to effect movement ‘of said

- switch device and thereby to disconnect said

dynamo . electric means and battery, said

switch device being also movable to con-
nect said dynamo means directly to the bat- -

tery when starting the engine.
. 6. An electrical starting and ignition sys-

" tem for use with internal combustion en-
" gines comprising, in combination, dynamo

85

electric means adapted for connection to an

internal combustion engine, a storage bat-.

-téery adapted to be charged from the
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dynamo electric means 'and to deliver cur-
rent thereto, an ignition system, circuit con-
nections, and. switch means movable into

- different positions to ‘codperate with said
connections, the switch means, when -in one -
-position, connecting the battery directly to
. the ignition system and to the dynamo elec-

tric means, and, when in a second position,

connecting the battery to the igmition sys-

tem through a resistance, and to the dy-

' namo electric means through a thermostatic

50

55

60

device operable upon excessive flow of cur--

rent therethrough to disconnect the battery
from both the dynamo electric means and
the iﬁnitviOn{system. : .

- 7. In apparatus of the character de-
scribed, the combination, with a dynamo

‘electric machine adapted- to start an inter-

nal combustion engine, and a battery ar-
ranged to supply current to said machine,
of an ignition coil having a primary con-
nected .to said battery, means for changing
the circuit connections to increase the am-

- pere turns of the primary when said ma-

65

chine is connected to the battery for start-
ing purposes without altering the relation
of the battery cells, and means tending

_automatically to render the first mentioned

14,842

means inoperative to so increase the ampere
turns. : -

8. In apparatus of the character de-
scribed, the combination, with a dynamo
electric machine adapted to start an inter-
nal combustion engine, and a battery ar-
ranged to supply current to said machine,
of an ignition coil having a primary con-
nected to said battery, switch means mov-
able to connect said battery to said machine
for starting the engine and at the same time
to increase the ampere turns cf the primary

“without altering the relation of the battery

cells, and resilient means tending to move
said switch means out of such starting con-
nection. :

9, In apparatus of the character .de-

“scribed, the combination, with a dynamo

electric machine adapted to start an in-
ternal combustion engine, and a battery ar-
ranged to supply current to said machine,

"of an ignition coil having a primary con-

nected to said battery, switch means mov-
able to connect said battery to said machine
for starting the engine and at the same time
to increase the ampere turns of the primary,
and thermostatiec means operable by exces-

sive flow of current from the battery to dis-

connect said primary from the battery.
-10. In an electrical system for use with

_.internal combustion engines, the combina-
-tion, with a source of electric current and

engine-starting means arranged to be ener-
gized thereby, of an ignition circuit also
arranged to be energized from said source,
and means operable to permit an increased

flow of current through said ignition circuit

while the engine is being started without

increasing the voltage of said source above

its normal operating voltage:

11. In an electrical system for use with
internal combustion engines, the. combina-
tion, with a source of electric current and
engine-starting means arranged fo be ener-
gized thereby, of an ignition circuit also
arranged to be energized from said source,
and means for decreasing the normal re-
sistance of said ignition circuit while the
engine is being started. : A

12. In an electrical system for use with
internal combustion engines,. the combina-

* tion, with a dynamo. motor whose armature
shaft is adapted to drive or to be driven by

an internal combustion engine, and a stor-
age battery arranged to supply current to
sald dynamo motor when the latter oper-

‘ates as a motor, and to be charged from

said dynamo motor when the latter is
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driven as a generator, of an ignition sys-

tem for such engine arranged to take cur-
rent from said battery, a resistance, and
switch means movable to connect said bat-
tery _directly with said ignition system
when the engine is to be started, or through
said resistance when the engine has speeded
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‘ up. and is driving said dynamo motor as a

. generator.
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13. In an electrical system for use with
internal combustion engines, the combina-
tion, with a dynamo motor whose armature
shaft is adapted to drive or to be driven by
an internal combustion engine, and a stor-
age battery arranged to supply current to
said dynamo motor when thelatter oper-
ates as a motor, and to be charged from

said dynamo motor when the latter is-

driven as a generator, of an ignition - sys-
tem for such engine arranged to take cur-
rent from said battery, and means operable
to permit an increased flow of current from
said battery to said ignition system when

‘the engine is being started, the arrange-

ment being such that the relation of the
battery cells remains the same. '

14. In an electrical system for use with
internal combustion engines, the combina-
tion with a storage battery and an electrical
motor in circuit therewith and adapted to
crank the engine, of an ignition coil for sup-
plying ignition current to said engine, and
means operable to permit a greater flow .of
current through said ignition coil from said
battery when the motor cranks the engine,
and to reduce the flow of current through

‘said coil when the motor is not cranking the

engine, the relation of the battery cells re-
maining the same under both conditions of

- operation.
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15. In an electrical system for use with
internal combustion engines, the combina-
tion, with a storage battery, a dynamo elec-
tric machine arranged to be energized there-
by and operable to start said engine, and an
ignition system for the engine also arranged
to be energized by said battery, of means
effective, when the engine is being started,
to insure sufficient energization of the igni-
tion system at the lower battery voltage re-
sulting from the starting pull on the battery
by the dynamo electric machine, the ar-
rangement being such that the relation of
the battery cells remains the same.’

16. In a starting and ignition apparatus
for internal combustion engines, a dynamo
electric machine for turning over or start-
ing the engine, a battery for supplying cur-
rent to said machine, an ignition coil having a
primary connected to the battery, and means
for increasing the ampere turns of the pri-
mary when said mac%
the battery for starting purposes without
changing the connections of the battery.

17. In a starting and ignition apparatus
for internal combustion engines, a dynamo
electric machine for turning over or starting
the engine, a battery for supplying current
to said machine, an ignition coil having a
primary connected to the battery, and a
switch for varying the conmnections of the
primary circuit so as to compensate for the

ine is conmected to

S

decrease in battery voltage when the bat-
tery is connected to the said machine for
starting purposes, the arrangement being
such that the relation of the battery cells
remains the same.

18. In a starting and ignition apparatus
for internal combustion engines, a dynamo
electric machine for turning over or starting
the engine, a battery for supplying current
to said machine, an ignition coil having a
primary connected to the battery, a switch
for controlling the connections between the
battery and dynamo electric machine, and
means operative upon the shifting of said
switch for compernsating for the decrease in
battery voltage, and hence in voltage im-
pressed upon the primary coil when the bat-
tery is connected to said machine for starting

_purposes, the arrangement being such that

the relation of the battery cells remains the
same, . A .
19. In a starting and ignition system for
internal combustion engines, a starting mo-
tor, a battery for supplying current thereto,
an ignition coil having a primary connected
to the battery, a unitary switching mecha-
nism for connecting the battery to the motor
and simultaneously varying the normal con-
nections of the primary circuit so as to in-
crease the primary ampere turns and com-
bensate for the drop in battery voltage when
the battery is connected to the motor, the
relation of the battery cells being unchanged
by operation of said switching mechanism.
20. In a starting and ignition apparatus
for internal combustion engines, a dynamo
electric machine adapted to serve as a mo-
tor to start the engine, a battery for supply-
ing current to said machine, an ignition coil
having a primary normally connected to the
battery, a switch for controlling the connec-

_tions between said machine and the battery,

and means operative upon the shifting of
sald switch for increasing the ampere turns
of the primary when said machine is con-
nected to the battery for starting purposes
without altering the connections of the bat-
tery or changing the relation of the cells
thereof. - :

21. In starting and ignition apparatus
the combination of an internal combustion
engine, an electric motor for starting said
engine, a battery for supplying current to
sald motor, a switch for connecting and dis-
connecting said motor and said battery, an
ignition coil having a primary winding con-
nected to said battery, a resistance in series
with said primary winding and a switch for
short circuiting said resistance, to increase
the ampere turns of said primary winding
when said motor is connected to said battery
for starting said engine.

22. In an ignition system for internal
combustion engines, the combination with an
induction coil, a battery, a primary circuit
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connected thereto, including the primary
. winding of said induction coil and a current
interrupter, of a secondary circuit including
the secondary winding of an induction coil,
a distributer located therein, a series of
spark plugs through which said secondary
circuit is successively closed by said dis-
tributer and means in said primary circuit

to increase the number of ampere-turns of
said primary winding when the voltage of 10
the battery is insufficient to induce a suffi-
ciently strong current in the secondary to
ignite the charge.

In witness whereof I hereunto affix my

signature.
JAMES K. DELANO.




