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To all whom it may concermw:

Be it known that I, ELLIOTT J. STODDARD,
a citizen of the United States; residing at De-
troit, county of Wayne, State of Michigan,

5 have invented a certain new and useful Im--;
provement in Klectric Igniters; and I declare

the following to be a full, clear, and exact de-
seription of the mventlon euch as will enable

others skilled in the art to which it pertains to

ro make and use the same, reference being had
to the accompanying drawings, which form &
- part of this specification.

- My invention relates to electric igniters for
gas-engines; and it consists in the improve-
L5 ments hereinafter described, and pointed out

in the claims.
Referring to the aecompanymﬂ' amwmn‘s

Figure 1 is an elevation, partly in section, of

a gas—engine, with an ignition apparatus &t-_

20 tached thereto, embodying my- invention.

Fig. 2 is an elevat,mn of the self-induction
cml used in said appa,ratus, the wire upon
part of the core being shown in section.- Fig.
3 1s an enlarged elevation of the upper part

25 of the cylinder. - Figs. 4, 5, 6, and 7 are sec-
tions of the commutators, taken at the re-
spective lines illustrated in Fig. 1.

A 1s the base, and B the cylmder of a gas-

engine.

30
wheel thereon.

E E' are small shafts palallel to the main

[ ——

¢ C is the main ehaft ‘and D is the ﬂy-d "
| ed to the rod J3, so that one turn of the shaft
E shall raise and lower the rod J3.

shaft C: The shafts E-E' are geared to the
main shaft, so that each makes one revolu-
35 tion between alternate 10'111131011 pmnts of the

engine motion.

F ¥ are eylinders of msulatmﬂ' material se-

cured upon the shafts E E',
- ff" are strips of metal upon the surface of
the cylinders F F'. The strips f /' are con-
tinuous all around the c¢ylinders I ' at one
end, as indicated in Fig: 4, but leave a con-
tinually-increasing surface of the insulating-
cylinders exposed toward the other ends, as
indicated in the elevations of FKig. 1 and the
sueccessive sections of Figs. 5, 6, and 7.
While any suitable make and break for the

40
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circuit in the cylinder may be used, 1 have

shown one that is especially adapted to be
;0 used with this\apparatus.

G is a rod inswlated from the eylinder ex-

tendm'ﬂ‘ through an apertule in the eylinder-
head and adepted to be reciprocated longitu-
dinally therein.

H is a rod extending through an a,peltme 55
in the side of the cylinder and adapted to be

‘reciprocated longitudinally therein.

"H' is a collar upon the rod H. A cap / is
shown covering the outer end of the rod 1I. __
H* is a pressure-spring surrounding the rod 6o
H at its outer end, bearing at one end upon

| the cap h and at the other end upon the col-

lar H'. The actiou of the spring H? is to force

the rod H inward until stopped by the collar

H' striking against the cylinder-wall. The 65

‘inner end of the rod H is formed into two sur-

faces at an angle to each other. Thesurface
II° is parallel, or nearly so, to the motion of "

‘the rod G, and the surface H* is inclined, so
‘that it comes into the line of travel of said 7o

rod. Thereisasecondentirelysimilarmake-

-and-break apparatus I upon the opposite side

of the cylinder.
“J is a lever pivoted to the eylmder-head at
J’ half-way between the rods G and G'. 75
J% is a rod adapted to reciprocate in bear-
ings J* J* upon the eylinder B.
J5 is a wrist-pin upon a gear- wheel on the

_shaft E.

Jiis a connectmn‘ rod pivoted at one end 8o
upon the pin J° and at the other end connect-

The rod
J3 is connected at its upper end to the lever J,
soastooscillate the same. Theleverd iscon- 85

‘nected to the rods G G’ upon opposite sides
L of the pivot of sald lever, so that 1t shall re-
‘ciprocate said rods alternately

The mechanical operation of the above-de- |
scribed make-and-break device is as follows: go
When the main shaft C of the engine has
made two or four revolutions, as the case may
be, the shaft E has made one revolution,
whmh has caused the lever J to make one com-
plete oscillation. When the rod G descends, 95

its lower end strikes against the inclined sur-
| face HY, foreing the rod ‘H outward against

the action of the spring I1*. When the rod G
ascends, it slides along the surface H* until
the rod H, which is being pressed in by the 1co

| spring H? is arrested by the striking of the
| collar ' against the cylinder-wall, when the
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contact between the two rods is broken and
the lower end of the rod G continues to rise
adjacent and paralleltothesurfaceH3. K K’
are collssecured to the engine-base A. Kach
of these coils consists of a continuous or

nearly-continuous soft-iron core K2, forming

a nearly-continuous magnetic circuit wound
with a number of turns of insulated copper
wire K° It is better to interrupt the mag-
netic circuit for about a thirty-second of an
inch or less.

by placing a single piece of writing-paper be-

tween the upper end of each vertical leg and™
the horizontal cross-piece or from two to four |

pieces at the upper end of one of said vertical
legs. To this end I place pieces of paper Z,
Fig. 2, between the armature and the legs of
the magnet. I have used a coil of the shape
shown, with a one and twenty-five one-hun-
dredth inch by one and twenty-five one-hun-
dredth inch syuare cross-section of core, legs
fourincheslong, having about seven hundred

~or eight hundred turns of No. 16 wire upon

25
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it, using two or three cells of the Nungesser
battery; but in this coil little effort was made
to get just the right proportions.

In Fig. 1 L I are two independent sources
of electricity, generally batteries. Each of
sald batteries forms part of au electrie eir-
cuit or systein, each of which systems is a
duplicate of the other, so that it will only be
necessary to describe one system. The lead-
wire L* from one pole of-the battery L is con-
nected to the rod G. The lead-wire L3 from
the other pole of the battery leads to and
through the coil K and thence to the binding-

- serew L#, which communicates through the

40 .
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cylinder with the rod H. When the rods G
H are in contact, the electric circuit is com-
plete. When they are separated, the circuit
18 Interrupted, which causes the igniting-
spark to pass between the rods.

M is a brush secured to but insulated from
the base of the engine. Said brush bears
upon the metal f of the cylinder F, where
sald metal is continuous. M’ is a second
brush pivoted to the engine-frame atm, bear-
ing against the eylinder F, so as to be in
contact with the metal f for a portion of the
revolution of the cylinder F, and will rest
upon the insulating-surface of the cylinder,
and be thereby insulated from the metal F
for the remainder of the stroke. The turn-
ing of the brush M’ about its pivot adjusts
its point of contact longitudinally along the
cylinder F. At whatever point the brush M’
contacts the cylinder F its contact with the
metal ' is broken when the straight edge 72
of said metal, which is parallel to the axis of
the cylinder F, passes from under said brush
and the mecharisin is so adjusted that this
break always occurs just before the contact
between the rods G and H is broken. As the
other edge of the metal f passes spirally
around the cylinder the circumferential ex-

I have obtained the best results

| ward one end, so that the time of contact of

I

:

739,9- 8

the brush- M’ with the metal continually in-
creases as 1t moves toward the broader part
or the metal 7.

N is a governor adapted to move the brush

when the speed of the engine increases and

‘to restore it to the narrower portion of said

metal when the speed decreases.
M= is a wire connecting the brush M’ with
the wire leading from the coil K to the bind-

70

toward the broader portion of the metal f

75

ing-post Lt M2is a wire leadine from the .
) | =

brush M to the rod G. |

~The operation of the above-described ap-
paratus will be understood from the follow-
ing description: In the ‘““contact” or *‘ wipe-
spark ” system of gas-engine ignition it is the
practice to employ a coil having a straight
core with the idea that the demagnetizing ef-
fect of the ends of this form of core is neces-
sary to produce the required intensity of the
induced current, and also to reduce the re-
tarding effect of self-induction on the mak-
ing of the circuit, and the tendency seems to

be to make the coil shorter with reference to

its diameter. At the same time special effort

'is made to so construet the make-and-break

80.

QO

apparatusthatthe sharpest practicable break

shall be obtained. With the straight short
core acomparatively largecurrent is required
to magnetize the same, so that the battery is

rapidly used up and but small effect is pro-

‘duced for the cnrrent used. The modifica-

tions of the make-and-break apparatus de-
signed to produce a sharp break are usually
objectionable. t

In fast-running engines it is usual to use a
large number of cells in seriesin order to sup-
ply suflicient electromotive force to.get the
current through the coil during the necessa-
rily brief time of contact. If the conditions
are such as to require a variable speed, a suf-
cient number of cells must be supplied to
work theapparatus at its maximum speed, so
that when running slower a part of the cells
do no good and are uselessly wasting their
material. A further objection to the contact,
and alsoto a less degree, perhaps, to the wipe-
spark system, is that the electromotive force
of the battery-current is small, and an indif-
ferent contact of the points within the cylin-
der where a bad contact is apt to exist stops
a large part of the carrent and prevents the
apparatus from working. .

Itisthe object of the above-described appa-
ratus to obviate or mitigate the objections
mentioned.. To this end a circuit throughthe
coilisestablished by mechanism outside of the
cylinder where it can be kept in order and the
time of contact chosen and adjusted, and this
outside circuitis broken just before the points
are separated inside the cylinder, so that if
there is some slight obstruction between the
points in the cylinder it will be broken down

by the high-tension current, which will in

tent of said metal continually diminishes to- l that case be induced on breaking the outside
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circuit, and if the contact in the cylinder is
satisfactory a high-tension induced current
lasting somewhat longer than usual, will pro-

~duce a spark which wﬂl ignite the charge

1C

I5

'ccmpressmn is used.

with certainty even when a high degree of
I also prcwde for mov-
ing the spark alongin the explosive mixture,
S0 tha,t it will hme a bette1 chance to lgmte
the same.

The breaklng of the circuit outside of the
cylinder should be just before the break of
the circuit in the evlinder, so that the energy
produced in the coil by the current flowing
through the outside circuit will not be ex-
pended before the break in the ¢ylinder, but
will act to induce the current which produces
the spark in the ¢ylinder. |

I also provide for a longer time of contact

" than usual, if desired, and means for main-
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taining the time of contact approximately
constant at different speeds ot revclntlcn of
the engine.

Referrmﬂ' to the drawings, when the en-

‘gine is started up the brash M’ contacts the

metal plate f, so that there is a circuit from

the batfery through the coil K to the brush |
- M’, through the plate f to the brush M, thence

to the 10d G and back to the bettery Just

before the rod G separates from the rod H the

brush M’ separates from the plate . If there

“is good contaet between the rods G and H, the
current continues uninterrupted through seld-
- rods.

If there is slight obstruction to the
current between said rods, a high-tension cur-
rent will be induced on the breaking of the

‘eircuit through the brushes M' M, Wh_lch will
remove such obstruction.. When-the rods GH -
separate, a spark is induaced at the point at

which they were in contact, and this spark is
drawn along on the surface H?, so that it will

coine into contact with a larger amount of the |
mixture and be more apt to ignite a poor |

mixtare.. With a nearly complete magnetic

cirenit the intensity of magnetization with a

reasonable magnetizing force ismuch greater,
and with a large number of turns of wire the
potential of the induced current with the
same rate of decrease of magnetic flux is pro-
portionately greater,.so th_eteven if the time

taken by the iron to demagnetize on the stop-

ping of the current is greater it is gtill suf-
ficient to produce the requlred spark and an
induced current of high potential. =

It is believed to fcllcw from the above con-
sideration, and the facts are so, that a better

spark 1s believed to be longer when the mag-
netic ¢ircuit 18 neally ccmnlete |
What I claim is—

In combination with a gas- enn'lne a

-sperklnﬁ‘ coil having a core formlnﬂ‘ a mag-

netic circuit ccmplete with the enception of a
joint in said core forming a gap in said mag-

netie eircuit of sufficient resistance to cause

gl

~spark is formed with a comparative.y slow |
break of the circuit, and the duration of the

ing-coil,
cylinder of said engine, means for complet-

.prcmmately before the break between the
‘electrodes in the cylinder that the energy de-

-systenl for gas- engmee a gas-engine, make-

2

ber of energizing-coils wound on said core,

and means actuated by the engine for mak-

‘ing and breaking a circuit through the coil to -

produce the spark, substantially as and for
the purpose described.
2. In a make-and- break electric- wmtmb

7¢

system for gas-engines, a gas-engine, make-
~and-break clectrcdee in the cylinder of said

engine, a sparking-coil, means for complet-
ing the circuit.outside of the engine-cylinder
through said coil, and means for breaking said
outside circuit $o proximately befcrc the

75

break between said electrodes that the en-

ergyinduced in thecoil by the currentthrough 8o

‘the outside circuit shall act to produce the
spark between said electrodes. |

3. In a make-and-break electuc igniting
system for gas-engines, a gas-engine, meke-
and-break electrodes in the cylinder of said
engine, a sparking-coil, means for complet-

“ing the circuit outside of the engine-cylinder -
throun'h said coil at different points of the

engine revolution and breaking said outside
circuit while said electrodes are in contact. 9o
4. In a make-and-break electric-igniting
system for gas-engines, a gas-engine, a spark-
make-and-break elecirodes in the

ing thecircuit through said coil outside of the 95
engine-cylinder at different points of the en-
gine revolution and for breaking said outside
cirecuit while said electrodes are in contact,

and means forautomatically varying with the |
speed of the engine the point at WhICh said 100

outside circuit is made.

5. In a make-and-break electmc-lgnltmg-
system for gas-engines, a gas-engine, two com-
plete make and-break syetems S0 ccnnected |
to the engine that each system shall produce 105
the epa,rk in the same cylinder at alternate
ignition perlcdb, and means for completing
the circuit in each system outside of the ceyl-
inder, and breaking said outside circult so
ITIO

veloped in the coil by the current in the ouf-
side circuit shall act to produce the spar k be-

tween sald electrodes.

6. In an elecfric-igniting system for O'a.s-.
engines, the_conlblna,tlcn of a Sparkmﬂ'-ccl]
having an energizing-coil thereon, and means
for varying the time during which the circuit
through said energizing-coil 18 complete, in
proportion to the time necessary to establish
the proper energizing-current in said coil.

7. In an electric-igniting system for gas-
engines, the combination of a sparking-coil,
having an energizing-coil thereon, and means
for varying antcmatlcelly the time during

115

120

125

-which the circuit through said enern‘lzmﬂ'-ccll |

18 complete, in plO[)OI‘thIl to the tlrne neces- -
sary to establish the proper enermzmﬂ'-cur-

‘rent-in said coil.

8. In a make-and-break electnc lﬂ‘mtmﬂr_!go

the formation of demaﬂ'netlzmﬂ'-pclec anum- | and-break electlcdee in the cyhnder of said
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