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UNITED STATES PATENT OFFICE.

EDWIN S. LINCOLN, OF BROOKLINE, MASSACHUSETTS.

IGNITION SYSTEM.

1.046,614.

To all whom it may concern:

Be it known that I, Epwix S. LI\COL\,
citizen of the United States, residing . af
Brookline, in the county of Norfolk and
State of Massachusetts, have invented cer-
tain new and useful Improvements in Igni-
tion Systems, of Whlch the following is a
cpemﬁcatlon.

My invention relates to electrical systems
adapted to produce a high tension electrical |

discharge at electrically separated spark

points or electrodes, and more particularly
it finds its application in electrical systems
which have for their object the energization
of an ignition system designed to produce
an electric sparh at a spark plug or similar
devices. located in the cylinder of an inter-
nal combustion engine, for the purpose of
igniting a charge of explosive combustible
contamed in sald cylinder. ° :

My invention is. more especially designed
for use in connection .with ignition sv:tem\
in which a source of electrical energy of the

' magneto type is employed for the purpose
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of oenerfttmc the electric energy by which
the ignition qutem is enerﬂlzed.

\Iv 1m'ent10n cansists es~ent1a11v in the
use, with a’magneto-electric generator and
with.an induction ceil which is adapted to.
be energlzed thereby, of an electrically ac-
tuated circuit breaker embodying separable
contacts by whose separation 1n consequence
of the operatlon of the actuating means, the

- induetion coil is rendered opemtne to pro-

duce a high tension discharge. In my in-
vention said generator, induction coil, and
circuit br~aker are electrically so arranoed

~and lnterc,onnected that the generating cir-
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cuit is normally closed through the actuating
circuit of the ecircuit breaker when said
separable contacts of the same are in inter-
engagement. Further, the current strength
of the electric current generated by the gen-

‘erator and the winding turns of the actuat-
ing circuit are so proportioned that when

the current generited by the magneto gen-
erator approaches a predetermined infen-
sity, the flow of the current through said ac-
tuatm" circuit will serve to actuate the cir-
cult bualxer. thereby causing the said con-

Specification of Letters Patent.

Application filed May 9, 1910,

generating armature windings 4.

tacts to. separate, Whereupon said current
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is caused to energize the induction coil and

to'cause the same to produce an electric dis-
charge.

My invention is shown in two of its pre-
ferred embodiments in the accompanying
drawings, in which,—

Figure 1 represents diagrammatically my

invention as applied to an ignition ~V<ten1’

Fig. 2 represents diagr fml'natlcalh an igni-
tion system embodvmcr my inv entlou‘ in

3vhich a battery is arr anoed in combination

with the magneto to serve as an alternative
source of electric energy. and showing the
switch blades of the mampulatmq gwiteh
used in said svstem in one of its selective
operative positions. Fig. 3 iz a diagram-
matic view of the switch used in connection
with the system shown in Fig. 2. but indi-
cating the connections made by the switch
blades in their alternate operative pesition.
Referring to said Fig. 1. 1 represents the
armature of a magneto generator which 1s
1'e\'olubh‘ mounted an-l rotatably driven.
by means not shown in the draivings. in a
magnetic field produced by tlie two field
magnets 2 and 3. and carries the current
An in-
ductlon coil is provided preferably having a
primary or energizing winding 5. and a sec-
ondary winding 6 a<socmted in mductn e re-
lation with the =aid primary winding and
having its terminals electrically connected to
‘the spark points 7 and 8, which are pref-
erably embodied in a epqrh plug. located

in the cvlinder of the internal combustion

engine to which the ignition svstem is ap-
plied. Said coil is of the vibratorless type.
the energizing circuit through the same not
being sub]ect to interruption by a vibrator
or similar device. The circuit breaker may
be embodied in any approved form. As
shown, it embodies separable contacts.car-
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ried in part at the tip of a contact screw -

9 and ‘in part on a movable armature 10

which is mounted on a resilient supporting

strip by which the contact carried by the
same iz normally held in electric engage-
ment with that carried upon the contact
serew 9. For the purpese of actuating the
circuit breaker so as to cause the separation
of said separable contacts, preferably an
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electro-magnet 12 is provided which is lo-
cated adjacent said movable armature and
iz adapted to magnetically attract the same
when carrent flows through the winding of
the magnet. The winding of said electro-
magnet is preferably of course wire and so
wound as to avoid as far as possible elec-

“trical inductance which, if present would

operate to retard the flow of current through
the winding. Electrical connections are pro-

vided for the purpose of electrically inter-.

~ connecting the winding of the said electro-
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_branch being in electrical connection with
-ground 14 through the resilient strip 11,
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- said electro-magnet.

magnet, the siid induction coil, and the
operative parts of the circuit breaker. Said
connections are preferably arranged in the
following mapmer: One terminal of the mag-
neto armature winding is

13. “The contact screw 9 15 connected with
a ground 14. One terminal of the primaty
winding 5 of the induction coil is also
grounded as at 15. The second terminal

of said armature winding is electrically con-.

nected, as by a conductor 16, so as to place
said winding in series with the winding of
After traversing the
magnet winding the circuit divides, one

and the .separable contacts carried by the
armature 10 and the contact screw 9, when
in their interengaged relation; and another
branch being connected /with ground 15

through the primary winding of the induc-.

tion coil. A condenser 17 is.connected in
shunt around the separablé contacts in usual
manner. o T

For the purpose of distinction I have
hereinafter referred to-the circuit in which
are included the magnet winding and the
separable contacts, as an “interruptible ” eir-
cuif, while the cirvenit in which is included
the induction coil is termed a *non-inter-

_ruptible” circuit, meaning thereby that the
‘circuit by which the generator is connected

in energizing relation to the induction coil
is permanently continuous at the moment of

-ignition and.is not designed to be subjected
to interruption, as by a vibrator or other’

type of circuit breaker, for the purpose of
renidering the samé operative to produce an
igniting spark. ) '

My invention operates in, the followihg

.manner: The rotation ¢f the magnet arma- |
“ture 1 in the magnetic field produced by the.

field magnets 2 and 3 generates current in
the armature wind'ng 4 carried - thereon.

Said eurrent flows from one terminal of said”
winding into conductor 16 and traverses the.

electro-magnet 12. After passing through

the same the current returns through both -
“the grounds 14 and 15 to the second terminal’
of said armature winding 4. by way of |
‘ground 13.  Since, however, the resistance

preferably
grounded in any approved manner, as at’

1,046,614

offered to the flow of current through the in-
duction coil is relatively high as compared
with that offered by the circuit in which the
separable contacts carried by screw 9 and
by armiature 10 are included, substantially
all of the current generated by the magneto
will pass through said separable contacts so
long as they remain in engagement and said
induétion coil will remain practically inert.
The winding of said electro-magnet 12 is
so ‘calculated with respect to the strength of

the current generated by the rotation.of said .
.armature and with reference to the elasticity
of resilient strip 11, that as the flow of cur-.

rent generated in said armature‘winding 4
approaches a predetermiried valuie the mag-
netic attraction produced by the flow of cur-

-rent through said magnet winding will over-

come such elasticity and will cause .said

movable armature 10 to separate from said -

contact screw 9. In consequence of the sud-
den interruption of the flow of the current

through the circuit breaker produced as a re--
sult of the actuation of the same by the elec- -

tro-magnet 12, the only course available
for the current generated by said armature
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winding will be that through the pri-~ -~

mary winding of the induction coil. In
consequence said induction coil will be sud-
denly energized, the current from the
magneto, owing to the non-inductive char-
acter of the magnet winding 12 being sub-

| stantially undiminished in amount by reason
“of its traversing the same. _
high tension current will be induced in the

As a result a

secondary winding of the induction coil

which will cause an igniting discharge at the

spark points 7 and 8. When the rotation of
the magneto armature has progressed to such
an extent that the generation of current has
passéd the predetermined value, the diminu-
tion in the agnetic -attraction resulting
from the’ decreased flow of current through
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the electro-magnet 12 -will enable the elas- -

ticity of strip 11 to again restore said arma-
ture 10 into its original position so that said
separable contacts are again placed in inter-
engagement.
generated by the magneto will again. flow
through said circuit.breaker, and the same
will again operate as before describéd when

In consequence. the current.
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the generation of current in the: armature -
windinig-4 has reached the required inten-"

sity, although- its divection of flow be'in the’

opposite phase. - L )

Referring now to Fig: 2,,my invention is
shown in one of.its preferred forms more
gspecially adapted to an ignition system in
which.either a magneto or a-battery may be

alternatively employed to supply current for’ '

energizing said system. In sad figure, 18
represents the revolving armature of a mag-
neto generator carrying the curernt gener-
ating armature winding 19, and revolubly
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driven in a magnetic field produced by mag-
1ets, not shown in the said figure. Posi-
tively driven with the said magneto arma-
ture, as by bevel gearing intercennected by
shaft 20, 1s the rotating arm 21 of a timing
device, which may be of any approved con-
struction, said arm being adapted to engage
in the course of its rotation with the timer
segment 22, at the instants when ignition is
to take place. As shown said arm is adapt-
ed to complete two revolutions while the
armature 18 revolves once. At:23 is repre-
sented the primary winding of an induction
coil, the secondary winding 24 of the same
being electrically connected to the spark
points 25 and 26, preferably carried in a
spark plug of usual type. A circuit breaker
1= employed which preferably iz substan-
tially the same as that hereinbefore de-
scribed in connection with Fig. 1; the same
embodying separable contacts carried in
part at the tip of an adjustable contact screw

27, and in part on a movable armature 28

which is mounted on a supporting strip 29
having a resiliency by which the contact

carried on thé armature 28 is normally held

m electrical engagenient with that carried
upon the contact screw 27.  For the purpose
of actuating the civcuit breaker when 1t is
desired to cause separation of the said sepa-
rable contacts. an electro-magnet 30 is pro-
vided which is located adjacent said mov-
able armature and which 1s adapted, when
magnetized, to attract the same. The wind-
ings of said niagnet are preferably. com-
prised in two groups, as shown in said Fig.
2. One group is preferably composed of con-
volutions of lew resistance wire, wound vwith
especial reference to the elimination of in-
ductance, while the other group 82 is of
finer wire of a higher vesistance. A con-
denser 33 is connected in any approved man-
ner in shunt around the separable contacts
embodied in the circuit breaker. At 34 is
represented a battery or similar source of
electric energy of any approved type. For
the purpose of placing the circuit breaker
and the induction eoil in operative relation
with respect either to the magneto or the
battery, an electric switch is emploved.  As
shown in Fig. 2 said switch is preferably-a

P

specially modified form of the double-pole |
double-throw type, preferably embodyving

one short switch blade 35 pivoted at hinge
post 36, and another long switch blade 37

pivoted at a second hinge post 88. When !

said switch blades are thrown to the left as |

shown in said Fig. 2, the switch is in its

“magneto” position. wherein the magneto is -

electrically connected in energizing relation

with the system. In such position said
switch blade 35 is in engagement with switch :
elements comprising the hinge post 86 and | )
with the contact block 39; said hinge blade | tacts of the circuit breaker, into the said con-

3

37 being in engagement with hinge post 58
and contact block 40. When said switch
blades 85 and 27 are swung toward the right
as indicated in Fig. 3, so as to occupy their
“battery ” position, blade 35 makes contact

only with the hinge post 36 at which it is :

Ly

pivoted. _Switch blade 87, however, engages
simultaneously with hinge post 3§ and with
both contact blocks 41 and 42. When in
such pesition the battery is connected in
energizing relation with the circuit breaker
and with the induction coil. The electrical
apparatus and switch elements hereinbefore
mentioned are electrically interconnected
preferably as follows: One terminal of the
armature winding 19 is grecunded in any ap-
proved manner, as at 43. The second ter-
minal of said winding is electrically con-
nected with the hinge post 36. The timer
arm 21 is also grounded, as at 4. The
timer segment 2% is electrically connected
with one pole of battery 34, the other pole of
said battery being connected with the con-
tact block 42. -The contact block 39 is in
electrical connection with the adjustable con-
tact screw 27, said screw being also in elec-
trical connection through the primary wind-
ing 23 of the induction coil with hinge post
38. 'The contact block 40 is electrically con-
nected by conductor 43, to resilient strip 29,
thence through the interengaged separable
contacts embodied in the cireuit breaker with
the contact block 39. Contact block 40 is
also electrically connected through con-
ductor 45 with the electro-magnet 30, by a
conductor 46, which branches and connects
with one terminal of each of said magnet
windings 31 and 82. The unengaged ter-
minal of winding 31 is grounded, as at 47,

-while the unengaged terminal of winding 32

iselectrically connected with contact block 41.

The modification of my invention just:
hereinbefore described operates in the fol--

lowing manner: Assuming that the switch is
in its “~magneto ” position, its switch blades
being thrown to the left, as shown in Fig.
2, 50 as to-electrically connect hinge post 36
with contact block 39, and hinge post 38

with contact block 40, the current generated-
-in the armature winding 19, by the rotation

of the magneto armature 18 will pass into
ground 43. Said cwrent will be again
picked up at ground 47, and proceeding
thence will traverse winding 31 and enter
the conductor 46. At this point the current
will divide, a part of the same passing by
way of conductor 45, contact block 40, and

-switch blade 87 into hinge post 38; whence

it will traverse the primary winding 28 of
the induction coil into the contact screw 27.
The balance of the current leaving conductor
46 will pass through the resilient strip 29
and through the interengaged separable con-
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-. magneto will pass through said separable:
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tact screw 27 and uniting there with such
eurrent. as may have traversed the induction

eoil, "both will return by ivay of contact.

plock 39, switch blade 35, and hinge post 36,
back to the armature winding: Sinee the

resistance offered to the flow ‘of current’
through the induiction coil is relatively high .

as compared with that offered by the cricuit

in which the interengaged separable contacts |

of the circuit breaker are included, substan-
tially. all of the current- generated by“the

contacts, so long as they remain in engage-
ment, and said, induction. coil will remain
practically inert. As in the’ system shown

in Fig. T the winding-31 of said. electro-

magnet 30-is so computed with respect to

the strength of the current generated by the
rotation of the magnéto armature and with
reference to the elasticity of resilient strip
99 that as the flow of current generated in

said armature ~winding' approaches a pre-.

determined value, the magnetization. pro-

duced by the current flow through the mag--

net winding 81 will cause the separation of
said movable contacts. When such separa-
tion tales place-the only available course-for
the eurrent generated by the armature wind-
ing 19 is through the primary ‘winding of
the induction coil. . In consequence said in-
duction coil will” be suddenly  energized,

thereby inducing & high tension current .m’

its secondary winding which will cause a

discharge at the spark points 25 and 26. It
will therefore be apparent that in the “mag-

neto ”- position of ‘the switch the ignition
system will operate ~substantially ~as that
illustrated in Fig. 1.  Assuming now, that

- the switch blades™ are swung " toward. the
right so that the,switch is in its “battery ™

position, as indicated in Fig. 3, switch blade

37 will be seen to interconnect hinge post 38

with contact blocks 41 and 42. Switch
blade 35 is entirely inoperative. -In such
position it will be observed that magneto
winding 19 s disconnected from the induec-

tion coil and the circuit breaker and the

magneto-generator is inoperative.

_Referring again to Fig. 2, and
mind - the changed position of .the switch

‘blades “indicated in Fig. 3, it.will be seen

that one pole of battery 34 is in connection
through. contact: block 42 and switch blade

.37 both with contact block 41 -and hirge

55.

60 -

post 38: * A part »f the battery current will
‘pass from hinge post 88 and ‘will traverse
‘the primary winding 23 of the induetion coil -

into contact screw 27. Thence it will pass
through the.interengaged separable contacts
of the circuit breaker into the resilient strip
99. TFrom here the circuit will proceed by

‘way of conductor 46 through the winding

31 to: ground 47, whence the current will re- |

turn

y way of ground 44 to the other pole

bearing in:

- 1,046,614

- of the battery thrmigh the timer, when' the

timer- arm- 21 and timer segment 22 are In
engagement. Contemporaneously, with the
energization of the induction coil by the bat-

“tery 34, the engagement of the timer arm
21:with timer segment 22 will operate to
‘place said battery in series with the magnet
-winding 32; the circuit proceeding by way
“of switch blade 37 and contact block 41, first

throungh magnet. winding 32, and then
through winding 31 to ground 47 and back
to the battery by way of ground 44 and the
timer.. The maguetic attraction produced
by the combined flow of current in both
windings will- operate the circuit brealer,
disengaging the separable contacts. In

65
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consequence the circuit through the primary.

‘winding of induction coil will be suddenly

interrupted and the induction coil will op-
erate to induce a spark at the spark points
in the wusual manner. After the interrup-
tion to the flow of current through the pri-
mary winding by the separation of the sepa-
rable contacts of the circuit breaker, ecurrent
will continue to flow through the fine mag-

‘netizing’ winding, the quantity of such cur-

rent being, however, limited by the high
resistance of said winding, but. being sutli-
¢ient to keep the separable contacts, apart

during the continuance of the engagement of.

the timer arm and segment.  Since the mag-
neto will generate current for operating the

cireuit breaker once in every half revolution
of the magneto armature, the timer arm 21-

should preferably be arranged to rotate once
during ea¢h such half revolution of the

85
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magneto. - Furthermore the said timer arm .

should preferably be angularly so adjusted

with reférence to the magneto armatuare that .

the interengagement of the timer arm and
timer segment occurs at substantially the.in-
stant when the‘armature reaches the.angular
position “‘wherein its generated current
would, in the “magneto” position of the
switch, operate the circuit breaker and so
produce an -ignition discharge. By the
proper interconnection and angular adjust-

arm, as just described the instant.of. spark
production is substantially the same whether
the system is energized by the magneto or
by the ‘battery. '

If desired a timer
timer segments may, be employed, with ap-
propriate electric -connections 56 -arranged

that the interengagement of the revolving

arm with any one of the timer segments will

operation of the spark producing instru-
mentalities. In' such case the timer arm
should be arranged to rotate at a- rate of
revolution. which is reduced in inverse pro-
portion to the increased number of timer
segments, so-that the interval between the
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| ment of the magneto armature and the timer

115

having a plarality of

120

complete the battery circuit and effect the
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engagement of the timer arm with two suc-
cegsive timer segments will corzespond to the
interval between the. discharge producing
positions of the magneto armature. '
While I have described my invention as

_applied’ more particularly to an ignition

system having a single set of spark-points
such as would be employed in a4 motor hav-
ing a single cylinder, my ignition system
may be adapted for use in connection with
a multi-cylindered motor by employing in
connection therewith a distributor of any ap-

proved type connected into the secondary.

circuit of the induction coil, or by using a
plurality of induction units in combination
with a low tension distributer by which a
selected induction unit may be operatively
connected into the ignition system as desired.
The manner of applyving such distributer in
either case, will be clear-to any workman
familiar with ignition system installations,

and I do not deem it necessary to describe’

the application of the same to my system in
further detail, -

Having described my invention I claim,

1. An ignition system comprising in com-
bination” a generator, an induction coil. a
cireuit - breaker having separable contacts
and an electro-magnet for separating said
contaets, a circuit connecting the generator
with the coil through the magnet, and an
interruptible circuit including said separable

contacts and short circuiting said coil.

2. An ignition system ‘comprising a gen-
erator, an induction coil, a circuit breaker
having normally contacting separable con-

tacts, and an electro-magnet for separating.

- said contacts, a non-interruptible circuit
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connecting the generator ~ with the -coil

through the magnet, and an interruptible
:“¢ircuit including said separable contacts and
o,

onnected across the terminals of said coil.

3. An ignition system comprising a gen-
erator, an induction coil, ‘and a cirenit
breaker embodvying normally contacting sep-
arable contacts and having anelectro-mag-

net for separating said contacts, a non-inter-

ruptible circnit including the generator, the

magnet winding and the coil, and an inter-.

ruptible circuit independent of.the magnet
connected across the terminals of the coil
and having the separable contacts inter-
calated therein.  ° :

4. In combination, an electric generator
having a generating winding, a circuit
breaker having separable contacts and em-
bodying 2 magnet winding for causing the
separation of said contacts, a vibratorless
induction coil having an energizing wind-
ing, an interruptible circuit normally inter-
connecting the terminals of said’ generating
windings through said magnet jcircuit and
said separable contacts, and a permanently
continuous circuit, arranged in parallel with

S5

said interruptible circuit.and including said
energizing winding, said generating winding
being connected in energizing relation with
both said circuits. . ‘

5. In an ignition system, in combination,
an electric. generator having a generating

| winding; an-induction coil, a circuit breaker

having separable contacts and embodying a
magnet having low and high- resistance
windings and adapted to separate said con-
tacts, an interruptible electric ecircuit in-
cluding said generating winding, said’ sep-
arable contacts, and said low resistance mag-

net winding, a non-interruptible electric cir-.

cuit inéluding said generating winding. and
the induction coil, a sourcé of energy, a timev
driven in synchronism with the generating

winding, a third electric circuit including

the source of energy, the timer, said sep-
arable contacts and said induction coil. and
the low resistance magnet winding, a fourth
circuit including the timer, the source of en-
ergy. and the high resistance magnet wind
ing. and an electric switch embodying mov-
able conductors adapted to occupy two op-
erative positions, said switch having one
set of switch elements engaged by the con-
ductors in one operative position, and a sec-
ond set of switch elements engaged by the
conductors in the second operative position,
the first and second circuits being contempo-
raneously closed in one switch position
through said switch conductors and. the
switch elements comprised in said first set,

and .said third and fourth circuits being’

closed in the seeond switch position, through
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said switch conductors and the switch ele-

ments comprised in said second set. _
6. In an ignition system, in combination,
an electric generator having a generating

winding, an induction coil having a primary

winding, a circuit breaker having separable
contacts, and embodying an electro-magnet,
having a high resistance magnet winding
and a low resistance magnet winding, for

‘separating said contacts, an interruptible

electric circuit including said generating
winding, said separable contacts, and said

Jow resistance magnet winding, a non-inter-

ruptible electric circuit. including said gen-
erating winding, the primary winding, and

10§
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said low resistance magnet winding, a source -

of energy, a timer driven in synchronism
with the generating winding, a third elec-

tric circuit including the source of energy,

the timer, the said separable contacts, said
induction  coil, said low resistance magnet
winding, and the timer, a fourth circuit in-
cluding the timer, the source of energy ana
said fine magnetizing windings, and an elec-
tric switch embodying movable conductors

adapted to occupy two operative positions,
and having one set of switch elements en--

gaged by the conductors in one operative*:i}()'

120
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sition. and a second set of switch elements
engaged by the conductors in the second
operative position, the first and second cir-
cuits being contemporaneously closed in one
switch position through said switch conduc-
tors and the switch elements comprised -in
said first set, and said third and fourth’ cir-
cuits being closed in the second switch posi-
tion through said switch conductors and the

1,046,614

switch elements comprised in said second set,
and through said timer. . . A '
In testimony whereof I affix my signature
in presence of two witnesses.
EDWIN S. LINCOLN.
Witnesses: '

Narmax B. Day,
. Cmas. F. Raxparrn.

Coples of thisspatent may be obtained for

N

five cents each, by addressing the “Commissioner of Patents,

Washington, D, ¢.”
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