: ND 7|7,455‘. ' ' CE. L STUDDABD ' Patented Dec. 30 1902
| | ELEGTHICAL IGNITER FOR GAS ENGINES.

| | (Application filed- Uct 10, 1901.)
(No Model.)

.. 4.-* Ll.h > ol '
P , =/ No
o =t - o G
204 = |
. e SV .
. 1| - :
, B i =
i ' ) I f
r g /3 |
a2 N
. ! I -
Bl | | o |
| _ P! y-
_‘/., '_ | I
.
L -
v ;
| mpii I
D e 1% “

N S L = | gl
T.'TFIT...
fiit A
- WITNESSES . INVE'IV%R |

//
‘7%/ - /X T n bt %gjjtrdcwd— __
M%\Qn\m ’ - . B CA/://% ¥~ aﬂ%m s, |

. THE NORR!S PET ERS CO., FHOTOLITHO., WASHINGTON, D. C. -




UNITED STATES

PaTENT OFFICE.

ELLIOTT J. STODDARD,

OF DETROIT MICHIGAN,

ARSIGNOR TO CI—IARLES

F. BURTON TRUSTFE OF DETROIT MICHIGAN

| E_LECTRICAL IIGNITERE F.QR-*--GAS-*'ENGI'N ES.

;::PEGTFICATION formlng' part of Lefters Patent No. 7 17 466, dated December 30 1902,

Apphna,tmn filed October 10, 1901, Sema,l No. 78, 165

(No mnde_l )

1o all wkom; ¥4/ mm/ CONCETTL:

Be it known that I ErLIoTT J. STODDARD
a citizen of the Un 1ted States, residing at_De-

~ troit, county of Wayne, State of Michigan,

IO

have invented a certain new and useful Im-
provement in KElectrical Igniters for Gas-En-
gines; and I 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 pertains to make and use the
same, reference being had to the aecompany-—

ing drawin os, which f01 m a part of this speci-|
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My invention relates to electrical igniters

for gas-engines; and it consists in the im- |
provements hereinafter described, and point-

ed out in the claims.
- Referring to the accompanying dra,wmﬂ's,
qure 1 shows a sectional elevation of a gas-

engine with an igniting apparatus embpdy— .'
- ing my invention attaehed thereto.

Fig. 2 1s
an elevation of that part of the apparatus

Kig. 1.
part carrying the contact-points. -
The same reference - letter indicates the
same part in all the views. -
A is the base, B the cylinder, C the main
shaft, D D the ﬂy wheels, E the piston, F the

. connecting-rod, and G the crank, of the gas-

engine.

H is a shaft extending through the wall of

the eylinder I3 into the oombusbmn chamber
of the engine and adapted to revolve.in a
bearing in said wall.

h is a finger attached to the inner end of
the shaft H and car rying a contact- pomb h'
at its end ececentric to said shaft. o

H' is a sprocket-wheel. upon the sha,fla H
outside of the engine-cylinder.

H= is a sproeket -chain engaging with the
teeth of the sprocket-wheel H and also en-
gaging with the teeth of a sprocket-wheel
upon the shaft C, so that the rotation of the
shaft C shall produce a rotation of theshaft H.

I’1s a eylinder of insulating material upon

~ the outer end of the shaft .

50

H* is a strip of metal surrounding the cyl-
inder H? at one end thereof.
P is a strip of metal eonnected with the

H®, but leaving a gap ‘between its ends. |
HC is a brush. contacting the strip H®, and

H" is a second brush contacting the. strlp H*,
The brushes H¢ H are insulated from the en-

gine and comlee_ting parts and from:' each
other, but are connected together through

the strips H* H5 when the brush Hf contacts

the strip Hb.
I is a eylindrical rod exbendmﬂ' through the
wall of the cylinder B and 1nsul&ted there-

| strip H? and partly smroundmﬂ' the cy linder

55

6o .

from. The rod I is opposite and a,ma,lly in

line with the shaft T1.

I'is a finger upon the inner end of the rod I.
I* 1% are pomts upon -the outer end of the

finger 1, adapted to be contacted by the end

of the inger Ah.

I* is a spring acting to draw the rod I in-
ward.

J is a sparking coil ha,vmﬂ' a complete or
approximately complete 1Iron magnetic cir-

cuit.
which is at the left and top-of the engine in |
Fig. 3 1s a perspective view “of the |

J' is a primary coil.

K 1s a generator of electricity as a battery.
One pole of the battery K is connected with
one of the brushes H' or H? and the other

pole leads through the primary coil J' to the

other of said br ushes

One end of the wire constituting the sec-

ondary coil 18 connected to the rod I and the
other end 1s connected to the shaft H. The

| strips H* II° are so arranged that the brush
‘H° shall pass from the strip H’ and thus

break the circuit through the primary when
the point /' is in contaet with the first one of
the contact-points I° I® or just before such
contact occurs. If the circuit through the
primary is broken when the cireuit throuwh
the secondary is mcomplete there will be )
sparking at the primary brush unless such

‘effect is obviated by a condenser. -

"With the above apparatus arranged as
above described there will be an induced cur-
rent set up in the secondary which will con-
tinue for a short time, apparently depending
upon the completeness of the iron magnetic

| circuit, but also dependlnﬂr in some measure

upon the number of coils in the secondary.
The larger the number of coils the longer the

current seems to endure and the more com-
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plete the iron magnetic circuit the longer the | bination of a sparking coil, means for com-

current seems to continue. When the point

“h' passes out of contact with the point I¢ &

spark will oceur, and a second spark will oc-
cur when the point /' contacts and passes out
of contact with the second point I°. These
sparks may be of equal intensity,and in case
the first does not ignite the charge the second
will generally do so. T'he double spark may
also be obtained with a primary current only,
provided sufficient time of contact 1s given
on the first contact. o

A greater number of sparks than two may

‘be obtained by successive contacts if the coil
I have ob-

is constructed for that purpose.
tained six or eight sparks. Itis necessary to
ogive the battery-current an appreciable time
to magnetize the coil, but the second and
stbsequent contacts mav be quite short,
much shorter than necessarytoobtain a spark
with the battery-current.

While a primary eurrent may be used 1n-
stead of a secondary, as above described, the

spark occurring by self-induction, I prefer to

ise a secondary circulf, because it is easier
to obtain a comparatively high voltage.

The successive contacts ocear in rapid sue-
cession, though the best distance apart, as
also the best breadth of the second or subse-
quent contact-points, seems to depend some-

‘what upon the construction of the coil.

With a square coil having less than four
inchesinlengthand four(4) inchesapart, and
a square cross-section 1.25 inches on the side,
I have used one hundred and thirty-five turns
of No. 14 wire fora primary and. four hundred
and seventy-seven turns of No. 22 wire as a
secondary with sparking points about three-
sixteenthsofaninch apart and about thesame
distance across the face. With this appara-
tus I have obtained good sparks at speeds
from four hundred and twenty-five to seven-
teen hundred and twenty-eight revolutions
per minute. |

In the apparatus shown in the drawings the
rod I may be turned and adjusted to various
positions, so as to fix the igniting-point of the
engine, the brush H' being turned by the
same mechanism, sothat therelation between
the breaking-point of the primary and the
making and breaking points of the secondary
are not altered. 'This 1is effected by the fol-
lowing -described mechanism: M is an arm
upon therod I. N is a rock-shaft extending
over the top of the cylinder. N'is an arm
upon the rock-shaft N. nis arod connecting
the outer ends of the arms N'and M. Pis a
bell-crank lever upon the shaft H, adapted to
turn uponsaidshaft. Thebruash ’issecured
to the upper end of the vertical arm of the
bell-crank lever P. N<¢is an arm upon the
rock-shaft N.

1’18 a connecting-rod between |

i

F

pleting the electrie circuit through the wind-
ings thereof, to energize said coil, and means
for breaking said circuit, to produce thespark
at the point where the circuit is broken, two
or more times in so short an interval of time
that a spark shall be formed at each break
due to the energy imparted to the coil during
the time at which said circuit is complete be-
fore the circuit is broken.

2. In an electric-lighting system, the com-
bination of a sparking coil having a complete
or approximately complete magnetic cireuit,
means for completing the electric circuilt
through the windings of said coil to energize
the coil, and means for breaking said circuit,
to produce the spark, at the point where the
circuit is broken, two or more times 1in stc-
cession in so short an interval of time that a
spark shall be formed at each break due to
the energy imparted to the coil during the
time at which said circuit is complete before
said circuit is broken. |

3. In a sparking apparatus, the combina-
tion of a coil provided with a primary and sec-
ondary winding, means for completing the
secondary cireuit, means for making the cir-
cuit through the primary winding, and means
for breaking the circuit through the primary
winding while the secondary circuit 1s com-
plete, and means for breaking the secondary
circuit so proximately after the break in the
primary circuit that the current induced in
the secondaryshall beinterrupted at thebreak
of the secondary and the igniting-sparlk there-
by produced.

4. In a sparking apparatus, the combina-

tion of a coil provided with a primary and a
secondary winding, means for making the ¢ir-
cuit through the primary winding and break-
ing the same while the secondary circuit is

complete, and means for completing the sec-
i ondary circult and breaking the secondary

circult atter the primary circuit is broken,
two or more times in so short an interval of
time that the electromotive force induced 1n
the secondary by the break of the primary
shall produce a spark at each break of the
secondary.

5. In a sparking apparatus, the combina-

tion of a coil having a complete or approxi-

mately complete magnetic circuit and pro-
vided with a primary and a secondary wind-
ing means for making the circuit through the
primary winding and. breaking the same
while the secondary circuit is complete, and
means for completing the secondary circuit
and breaking the secondary circuit after the
primary cireuit is broken, two or more times
in 8o short an interval of time that the elec-
tromotive force induced in the secondary by
the break of the primary shall produce a

the outer ends of the arm N*and the horizon- | spark at each break of the secondary.

tal arm of the bell-crank lever P.
What I claim is——

6. The combination with a gas-engine of a
sparking coil having a primary and a second-

1. In an electric-lighting system, the com- i ary winding, means for making and break-
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pletmﬂ' the primary circuit outside of the cyl-
inder and breaking the same outside of the
eylinder while the secondary is complete and

~ so proximately before the break in the sec-
- ondary that current induced in the second-

10

ary shall be interrupted and form a spark at
the point of breaking the secondary.

7. The combination with a gas-engine of a
coil having a primary and a secondary wind-
ing, an adjustable means for making and

breaking the circuit through the secondary
winding within the cylinder, an adjustable

means for making and breaking the primary

circuit outside of the eylinder, the means for

breaking the two circuits being so arranged
that the break at the primary shall occur
while the secondary 1s complete and just be-

26 fore the break in the secondary, the means

for breaking the two ecircuits being so con- |

ing the circuit through the secondary wind- | nected that the movement of one shall Pro-
~ing within the cylinder, and means for com-

-duce a corresponding movement of the other.

8. In a sparking apparatus, the combina-

tion of a coil provided with a primary and
secondary winding, means for completing the
secondary c1rcmb means for making the c¢ir-

cuit through the primary winding, and means
for breaking the primary circuit, and means
for breaking the secondary GII'CIlllJ SO Proxi-
mately after the brealk in the primary circuit
that the current induced in the secondary
shall be interrupted at the break of the sec-

ondary and the wnlmno* -spark thereby pro-
duced.
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In testlmony whereof I sign this specifica-

tlon in the presence of two witnesses.
ELLIOTT J. STODDARD.

- Witnesses:
- NETTIE V. BELLES,
- LorrA L. HAYTON.
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