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7o all whom it may concern:

Be it known that 1, Horace V. S. TayLor,
a citizen of the Unlted States, ‘md a resident
of Pittsburgh, in the county of Allegheny
and State of Pennsyl\ ania, have inv ented 2
new and useful Improvement in Ignition
Systems, of which the following is a specifi- ~
cation.

My invention relates to ignition systems
and partlculal ly to contr olhn(r means there-
for.

My invention has for its object to pr ovide

‘a simple and efficient means for automati-

cally opening the primary circuit of an igni-

-tion system when current traverses said cir-

cuit continuously for a predetermined -pe-
riod. -

In the operation of ignition systems for
internal combustion engines, it may occur
that the ignition system comes to rest in
such posmon that the usual interrupter is
in its closed position to complete the pri-
mary circuit. Should the operator neglect
to open the ignition circuit by.means of the
usual manually operable switch or to re-
move the switch plug, current flows from the
storage battery through the primary circunit
of the ignition system and the energy of the
battery is wasted. In case the ignition cir-
cuit is closed for a considerable period of
time, the battery may be wholly discharged.

I provide an arrangement Whlch operates
automatlcally to open the primary circuit
of an ignition system when current traverses
the circuit continuously for a predetermined
period. It s well known that during the
normal operation of an ignition mechanism,
only a small current is required at intervals
The heating effects
upon resistors or other devices in circuit are

therefore slight, as compared with those re-

sulting from a continuous flow of current.

An automatc cutout, which is biased to the'

open position, is retained in its closed posi-
tion by a trigger mechanism which consti-
tutes the armature of an electromagnet. A
shunt circuit for the coil of the electromag-
net comprises- a ballast resistor which is
provided with means for storing heat. Dur-
ing the normal operation of the system, the
resistor, which is composed of material hav-
g a posmve temperature coefficient, has’a
low resistance value and substantlally no
current traverses the coil of the electromag-
net. When current traverses the res1stor
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continuously, the temperature of the resistor
risés and its vesistance is increased. Cur-
rent is accordingly caused to traverse the
coil of the electromagnet, and the latter op-
erates to attract the armature and release the
switeh for opening the ignition circuit.

"‘The details of my inv vention -will be de-
scribed in connection with the accompanying
drawing, in which the single figure 1s a dia-
grammatic view of circuits and apparatus
embodying my invention.

An wnltlon system comprises a battery. 1,
which may be a storage battery or may con-
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sists of a number of dry cells, an automatic -

cutout 2, and a ballast resistor 3 for nor-

mally liniiting the current traversing the
primary  circuit. The system comprises,
also, a manually operable switch 1, an indue-
tion coil 5, an 1nte11upter 6, which is in cir-
cuit with the primary w 1ndmg of the induc-
tion coil, and a distributer 7 that is connect-
ed in cireuit with the secondary winding of
the induction coil. The usual spark plugs 8

‘of ‘an internal combustion engine are re-

spectively connected to the terminals of the
distributer 7.

The automatic cutout 2 comprises a sta-
tionary contact member 9 and a movable
contact member 10 that is carried by a piv-
otally mounted arm:11. A spring 12 tends

to maintain the arm 11 in such position as

to separate the contact members 9 and 10.
The arm 11 is retained in its illustrated po-
sition by a pivotally mounted trigger mem-
ber 13 that is provided with a counter-
weight 14. A spring 15 normally maintains
the trigger member 13 in its illustrated po-
sition to engage the arm 11. An electro-
magnet for controlling the trigger member
18 comprises a core member 16 and a coil 17.

The ballast resistor 3 may be of tungsten

or other suitable material having a positive

temperature coefficient. A heat-storage de-
vice which surrounds the resistance element
comprises a mass of heat-insulating material
18 in which is embedded a heat-storage mem-
ber 19 which may be, for example, an iron
ring..

The manually 1Eerable switch 4 may be -

the usual switch that is mounted upon the
dash board of an automobile.” The induc-
tion coil 5, which may be of the usual trans-
former type, comprises 2 prlma
20 and a secondary winding 21. 'The inter-
rupter 6 and the distributer 7 may be oper-
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2

atively connected in any suitable manner to

the shaft of an internal combustion engine
(not shown).

It may be assumed that the various parts

5 accupy their respective illustrated positions

and that the interrupter 6 and the distribu-

ter 7 are actuated by any suitable driving .

eans. When the contact members of the
‘interrupter 6 are in engagement, current
10 traverses a circuit extending froin the bat-
tery 1 through contact members 9 and 10,
arm 11, resistor 3, switch 4, primary coil
20 of induction coil 5, and contact members
22 and 23 of the interrupter 6 to ground
15 and thence to the other terminal of the
battery.

When the interrupter contact members 22
and 23 ave separated, the opening of the
primary circuit induces a high-tension dis-
20 charge in the secondary circuit which com-
prises the secondary coil 21, the distributer
7, and the spark plug 8 that is at that in-
stant connected to the movable member of
the distributer. Substantially no current
25 will traverse the electromagnet coil 17 be-
cause its resistance is high relatively to that
of the resistor 8, under normal operating
conditions. The coil 17 is therefore shunted
by a circuit of comparatively low resistance.

Should the engine stop for any cause
whatever and the ignition mechanisn come
~to rest in such position that the interrupter
“contact members 22 and 23 are in engage-

ment, current will traverse the primary cir-
35 cuit above traced. The current traversing
the ballast resistor 8 causes the temperature
of the latter to rise relatively slowly be-
cause of the heat that is being stored in the
heat storage member 19.  As the tempera-
40 ture of the resistor rises, its resistance in-
creases, and, if the resistor be properly de-
‘signed, its resistance niay increase to a value
10 or 20 times the value qbtaining under
normal temperature conditions.

causes a corresponding increase in the cur-
rent traversing the coil 17 of the electro-
magnet, and, when the latter is energized
to a predetermined value, the trigger mem-
50 ber 13 is drawn downwardly against the
force of the spring 15. The arm 11 is then
actuated in a clockwise direction about its
point of pivotal support by the spring 12
to separate the contact members 9 and 10
55 and thereby open the primary circuit.

The ballast resistor 3.and the electro-
magnet for controlling the trigger member
13 are so arranged that the primary circuit
is not interrupted during the normal opera-
60 tion of the ignition system. This action
occurs only after current has traversed the
primary circuit continuously for a period
of sufficient length to materially increase the
resistance of the resistor 3.

Under normal operating” conditions, the

"The increased resistance of the resistor-3’
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temperature of the heat-storage member 19
is relatively low, and some time is réquired
to heat it to its maximum temperature. The
presence of the heat-storage member oper-
ates to cause the rise in temperature of the
resistor 3 to occur more slowly than would
otherwise be the case. The interval be-
tween the closing of the primary circuit in
the manner above described and the instant
when the temperature of. the resistor
reaches the critical value at which the
electromagnet.17 actuates the trigger mech-
anism, is sufficient to allow the chauffeur to
leave his seat and crank the engine before
the circuit is opened. If the heat-storage

“member were omitted, the temperature of

the resistor 8 would reach the predeter-
mined value so quickly that the ignition
circuit would be opened unnecessarily in
many cases. )

It will be readily understood that the
automatic cutout will operate only in case
the engine stops when the interrupter con-
tact terminals are in engagement and the
manually operable switch 1s left in its closed
position. Inasmuch as these conditions
rarely occur, it will seldom be necessary to
reset the trigger mechanism of the cutout.
This operation may be accomplished in any
suitable manmner, as, for example, by manu-

.ally operable means located on the dash

board of the vehicle, or a mechanical con-
nection between the manually operable
switch and the trigger mechanism may be
provided. :

The advantages of a cutout constructed in
accordance with my invention are that it
will operate as a safety device to prevent the
discharge of the battery under exceptional
conditions and thaf a very small amount of
current is required for its operation. The
only attention required by the mechanism is
that necessary in resetting the same after it
has operated to open the circuit.

I claim as my invention:

1. In an electrical system, the combina-
tion with a circuit comprising a battery and
a switch, of means comprising an electro-
magnet having a winding permanently in
circuit with said switch for effecting the
opening of said switch and permanently
opening said switch when current traverses
said circuit continuously for a predetermined

‘period.

2. In an electrical system, the combina-
tion with a circuit coni, rising a battery, a
switch and a tripping n »chanism for said
switch, of electro-responsive means perma-
nently in circuit with said switch for actuat-
ing said tripping mechanism to permanently
open said circuit when current traverses said
circuit continuously for a predetermined
period. ‘

3. In an electrical system, the combina-
tion with a circuit comprising a battery and
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a switch, of means for opening said switch
and circuit when ..rrent traverses said cir-
cuit continuously for a. predetermined
period, said means comprising a tripping
mechanism and electromagnetic controlling
means therefor having a coil and a resistor
in shunt relation thereto, said coil being en-
ergized to a degree dependent upon the
length of the period of continuous current
flow. '

4, In an ignition system, the combination
with a circuit comprising a battery and a
switch, of means for opening said switch and
preventing a further flow of current in said
circuit when current traverses said circuit
continuously for a predetermined  period,
said means comprising an electromagnet
having a coil and a resistor in shunt relation
to said coil.

5. In an ignition system, the combination
with a circuit comprising a battery and a
switch, of means for opening said switch to
prevent a further flow of current in said
circuit when current traverses said circuit
continuously for a predetermined period,
said means comprising an electromagnet
having & coil and a shunt circuit for said
coil, the resistance of said shunt circuit vary-

ing with the period during which current'

traverses said circuit.

6. In an ignition system, the combination
with a circuit comprising a battery and a
switch, of means for opening said switch
when current traverses said circuit continu-
ously for a predetermined period, said means
comprising an electromagnet having a coil

and a shunt for said coil including a ve-.

sistor having a positive temperature coeffi-
cient and heat-storage means associated with
said resistor.

7. In an ignition system, the combination
with a source of current, an ignition device,

an interrupting device in circuit with said -

source and said ignition device, of antomatic

‘means for controlling the connections of said

devices, said means comprising a switch
biased to its open position, tripping mecha-
nism for opening said switch, an electromag-
net for controlling said mechanism, and a
shunt circuit for the coil of the electromag-
net comprising a resistor having heat-storage
means assoclated therewith.

In testimony whereof I have hereunto sub-
scribed my name this 81st. day of Dec., 1915.

HORACE. V. S. TAYLOR.
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