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76 all whom it may concern: .

Be it known that I, Craries F. Kgr-
TERING, a citizen of the Uhited States, re-
siding at Dayton, county of Montgomery,
and State of Ohio, have invented certain
new and useful Improvements in Ignition
Systems, of which the following is a full,
clear, and exact description. ,

This invention relates to improvements
in ignition systems, and has among its ob-
jects to provide an ignition system in which
the primary source of energy for the igni-
tion device is obtained from any commercial
circuit, which circult may be in fact sup-
plied by the engine itself that is run by the
ignition system. ‘

A peculiar adaptability of this improve-
ment resides in 1ts ‘possible use for high
voltage circuits, and also wherein the gen-
erating source or the circuit itself is highly
inductive. The difficulty usually attendant
in such forms is the firing or burning of the
primary contacts and timer. This firing is
aggravated when the engine is used with
high compression, such .as for producer gas,
or natural gas, particularly as applicable to
high power engines. In such cases a very
high voltage secondary is desirable and is
ordinarily used. It is to meet these condi-
tions that the present invention is devised.

Among other objects is also to have the
apparatus applicable to a wide range of
voltage of the primary source of energy.
Also to arrange the system in such manner
that a low voltage auxiliary source of cur-
rent, for example storage battery or dry
cells, may be used as an alternative source

‘of supply.

Other advantages will be apparent as en-
suing from the improvements described
herein.

With these and iné¢idental objects in view,
the invention consists in the novel arrange-
ment of parts, a preferred form of embodi-
ment of which is shown in the drawings ac-

-companying and forming part of this speci-

fication. ) o
The figure is a diagrammatic view show-

tus, embodying my improvements.

* The high. voltage source of current 20 is
supplied from a generating or other suit-
able apparatus of a variety of well known
forms. The lead wires 21, 22, shown in
heavy lines leading from the generator, rep-

1

resent the main line of this circuit, supply-
ing the desired working current. The cur-
rent for the energizing of the ignition ap-
paratus is shunted off from this
as presently described. It is to be under-
stood that instead of shunting off this cur-
rent from a generating circuit an ordinary

generator, -
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electric light line may be used as the main = -
source of power, the wires 21, 22, in such

case representing the feed wires of the elec-
tric light line. ' S
From the main source of current 20 thers

are led two wires 28, 24. These wires lead .

66

to the opposite sides of the elements of &

condenser 25. A resistance coil 26 is placed ¥

in circuit with the line 23. From the con-
denser 25 lead-wires extend to the switch -
terminals 27 of a hand switch 28.  This
switch comprises two separate pairs of-con?
tact levers, namely, the upper 29 and thé
lower 30, said pairs being independent]y
operable for the purposes later describéd:
Assuming that the upper pair of levers 29:
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are in the position shown in full lines'in the .

figure, and that the lower pair 30 are like-
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wise in full line position, it will be seen -

that the switch terminals 27 are thereby con:'

nected with the middle terminals 31, -and..

thereby connected with the lead wires32; 33.

The lead wire 32 extends to the ignition coils’
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and timer, and the lead wire 33 .extends to -
the locking-coil interrupter, these parts ‘be- -

ing now to be described. D

There are two ignition coils shown, adapt-
able for use to produce the sparks in a- two:
cylinder engine, it being of course under-:
stood that this system is applicable to any

number of ignition coils and cylinders, as'an-

ignition system for explosive engines. . Thesa
ignition coils comprige a primary coil 40-and*
a secondary coil 41, wound upon the cores 42.-

The gaps 43 represent the spark plugs:. These :

primary coils 40 are connected by wires-
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44, to the terminals 45 of the timer. "The re- -

volving arm 46 of the timer makes contact-
in turning with the terminals 45, and said
arm is connected by wire 47 with, the lock-.
ing-coil interrupter now to be described.
This interrupter comprises a low resistance
coil 50 wound upon the core 51 and connect-
ed at one end by the wire 52 to the wire 47;
and at the other end connected to the mov-:
able armature 53 which normally makes con-
tact at the point 54 which-is connected by a.
wire 55 extending to the aforesaid wire 33.
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Shunted around this low resistance coil is a
high resistance locking-coil 56 wound upon
the core 57. A condenser 58 is placed across
the make and break point 54 in the usual
manner. This locking-coil interrupter is de-
scribed more in detail in my co-pending ap-
plication Ser. No.: 548,921, filed March 12,
1910, to which reference may be had for a
more detailed description. In the operation
of this interrupter, when the current flows
through the wire 33, and the interrupter and
the wire 47, the low resistance coil 50 pulls
down on the movable armature 53 and
breaks the circuit at the point 54. The high
resistance or locking-coil 56, being shunted
around the low resistance_coils holds the ar-
mature 53 locked downwiﬁ&l‘his produces
a single breaking impulse in thix-circuit. It
will be understood that the current flows
through this interrupter when the timer-arm
46 reaches one or the other of its terminals
45. In~this case-the current is established

-through oneor the ofkier of the primary coils

40, and it is also established through the in-

25 terrupter which then operates to break the
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primary- current at the point 54. This pro-
duces a breaking impulse in the primary
40 and thereby induces the necessary current
in the secondary coil 41, sufficient to produce

a spark at the gap 43.

~ The operation of these devices in connec-
tion with the. other parts of the apparatus
will now be described. The condenser 25 is

in » shunt circuit across the main source of.

current supply 20. The nature of the action
of this condenser is as a sort of reservoir for
storing up energy from the main source of
current supply which as suggested may be-of
substantially high voltage. Then when the

condenser is thus charged, and the timer 46

makes contact with one of the terminals 45,
this completes the circuit through the pri-
mary induction coil and through the make-
and-break device or locking coil interrupter
comprising the coils 50 and 56. This per-
mits the condenser to discharge through the
ignition circuit which is connected with the
opposite terminals of the condenser and em-
braces the induction coil, the make-and-
break device, and the timer as above ex-
plained.
ance coil 50 and the high resistance coil 56
causes the breaking of the contact at the
point 54 so as to break the current through
the low resistance coil and send the necessary
impulse through the primary 40 .of the in-
duction’ coil to produce the necessary spark.
The high resistance coil 56 remains in series
in the circuit and holds .the armature 53
locked-own -until the current is broken at
the timér. ' )

The resistance 26 is located in the above
Jescribed condenser circuit between the con-
denser and the main source of current. This
resistance is of such extent as to prevent too

The energizing of the low resist--

1,170,275

much current from flowing from the high
voltage source of current.20 directly through
the ignition circuit when the.timer makes 1its
contact. At the same tithe this resistance 26
is preferably propartioned to the circuit con-
ditions in tie jgnitivd circuit to effect the
proper charging of the condenser between
the successive dischdrges of the condenser
when the timer arm 46 makes successive con-
tacts with the terminals 45.

Tt will be seen that the condenser 25 acts
as a storage reservoir in which the energy
from the main source of current is stored.
But this voltage of the condenser and the
energy stored in the condenser are dissipated
through the ignition circuit when the con-

_denser is discharged by the contact of the

timer, and the breaking of this ignition cir-
cuit by the interrupter merely has to act
against this condenser discharge current and
not against the main source of current with
its high voltage. The condenser then be-
comes charged again during the period of
transit of the timer arm, 46, to the next suc-
ceeding contact terminal, 45, the resistances
and circuit condition being proportioned to
effect this as above explained. It will be
ceen that with this arrangement the particu-
lar form of locking coil interrupter which 1
have used, as a preferred form has in itself
some peculiar adaptability in combination
with the other devices, although other forms
of interrupters might be used. The pécul-
iar adaptability referred to is that the lock-
ing coil or high resistance coil, 56, remains

_in series in the ignition circuit after the low

resistance coil is cut out, so as to maintain
the general high resistance of the entire cir-
cuit and to lessen the current in the ignition
cireuit through which the condenser has dis-
charged, the result being to aid in diminish-
ing sparking at the timer.

In order to provide an auxiliary source of
current for the ignition circuit, the switch
arms, 30, may be connected with the termi-
nal, 60, as shown in dotted line positions in
the figure, and the switch arms, 29, may be
disconnected from the terminals, 27, by
movement, to the dotted line position in the
figure. This connects the storage battery,
62, through the wires, 61, to the terminal, 60,
and permits the energizing of the ignition
circuit from this alternative source. =

While the form of mechanism herein
shown and described is well adapted to ac-
complish the objects of the invention, itisto
be understood that other forms may be used
all coming within the scope of the claims
which follow. ’

What is claimed is as follows:—

1. In an ignition system, the combination
with a main source of current of relatively
high voltage and amperage, of a condenser
circuit having a condenser shunted across
the main current source;.an ignition circuit
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unsuitable for a continued flow of high volt-
age and hign amperage from said source of
current connected with the opposite termi-
nals of said condenser, said ignition circuit
embracing an induction coil and an inter-
rupter device, and a timer; the voltage of
the main source of current being greater
than that suitable for the conditions of the
ignition circuit, and a resistance located in
said condenser circuit between the condenser
and the main source of current, said resist-
ance being proportioned to the cirenit con-
ditions in the ignition circuit to effect the
proper charging of the condenser. between
the successive discharges by the timer.

2. In an ignition system. the combination
with a main source of current of a relatively
high voltage and amperage. of a condenser
circuit having a condenser shunted across
the main current source; an ignition cirenit
unsuitable for a continued flow of high volt-
age and high amperage from said source of
current connected with the opposite termi-
nals of said condenser, said ignition circuit
embracing an induction coil, a timer, and an
Interrupter device, said interrupter compris-
ing a high resistance locking eoil in series in
the ignition circuit and a low resistance
breaking coil shunted around the high re-
sistance coil through the armature contact
breaker; and a resistance located in said
condenser circuit between the condenser and
the main source of current, said resistance
being proportioned to the circuit conditions
in the ignition circuit to effect the proper
charging of the condenser between the suc-
cessive discharges by the tiner.

3. The combination with a direct current

8

source of a relatively high voltage and
amperage. and a suitable work circuit con-
nected therewith; of an ignition system in-
cluding a cireuit unsuitable for a continued
flow of high voltage and high amperage cur-
rent. said ignition circuit having a making
and breaking device for intermittently clos-
ing and opening caid circuit; a condenser
bridged across the said work cireuit and
connected with the jgnition system; and a
resistance in series with said work ecircuit.
so proportioned that it will reduce the
amperage of the flow of current to the con-

denser, to meet the conditions of the con-

denser and the elements of the ignition
system.
4. In an ignition systen, the combination

with a plurality of sources of current. one
of said sources of current being of low voit-
age and comparatively low amperage, the
other source of said current being of com-
paratively high voltage and high aimperage ;
circuit connections adapted to be connected
to each of said sources of current; an indue-

tion coil; a timing device: and means for

connecting the induction coil and timer with
either of the said sources of cu rrent; and a
proportioned resistance operable to he cut
imto said cireui® connections, in series with
the high voltage and high amperage source
of current. when said source is connected to
the induction coil and timer.
In testimony whereof T affix my signature
in the presence of two subscribing witnesses.
CHARLES F. KETTERING.
Witnesses:
J. B. Haywarp,
Criss. D. Broxsox.
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