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SPRECIFICATION fo.z ing part of Letters Patent No. 696,257, dated March 25, 1902,
Appl.cation filed July 25, 1900, Serial No. 24,760, (No model.)

To all whon it nuay coneern:

Beitknown that I, VINCENT G. APPLE,a citi-
zen of the United States, residing at Dayton,
county of niontgomery, and State of Ohio,
have invented certain new and useful Im-
provements in Apparatus for Producing and
Maintaining an HElectrie Spark for Igniting
Devices; and Ido hereby declare the follow-
Ing to be a full, clear, and exact deseription,
such as willenable persons skilled inthe art to

which 1t appertains tomalke and use the same.

The object of my invention is to provide a
means whereby a current of electricity may
be generated, and which may be used for pro-
ducing an igniting-spark within a eylinder of
a gas-engine, and which may be evolved from
any well-known source, preforably a dynamo
driven by the said engine. The electromo-
tive foree of the said source of current will
be greatly inereased at the instant and dur-
ing the time when the circuit therefrom is
being opened at the terminals of the spark-
ing device, and thereby the potential differ-
snce existing between the said terminals at
the time when they are so separated will con-
tinue to increase within a given limit during
the time such terminals are being mechanic-
ally separated until the current is reduced
practically to zero. -

The invention consists, substantially, in
the organizationsand combinationsof devices
and parts, as will be more fully hereinafter
setforth, asshowninthe accompanying draw-
ings, and finally pointed ocut in the appended
claims.

In carrying my invention into practical op-
eration I may make use of an ordinary dyna-
mo, which may be either shunt wound, se-
ries wound, or compound wound., The lat-
ter consists 1n being partially shunt and par-
tlally series wound, or it may be a magneto-
dynamo, wherein the fields are derived from
a permanent magnet. 1o the shaft of this
dynamo I attach a friction speed-regulator,
such as described and ciaimed in my applica-
tion filed Augnust 16, 1500, Serial No. 26,999,
and shown in ¥ig, 3 of this application, which
is designed to exert a given adjustable frie-
tion between the members thereof in a ratio
inversely to the speed of the armature, to
which the friction device is attached. 'I'hi
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friction speed - regulator is preferably pro-
vided with a gear-wheel or a pulley, by which
it 1s connected to the revolving part of the
engine. The driving member of the regula-
tor—that is, that portion thereof which is
more or less positively connected with the re-
volving portion of the engine—1is connected
to the driven member of said regulator (the
Iatter is positively connected to the armature

f the dynamo) by means of a variable frie-
tion contact. The driving effect of this con-
tact will be decreased as the speed of the ar-
mature 18 inereased, or, in other words, the
centrifugal effect of the armature at a high
veloecity will serve to reduce the frictional
coeliicient that would otherwise exist be-
tween the two members of the said regulator.
1'he dynamo is wound so as to produce cur-
rent of a desired value at a relatively low
number of revolutions of its armature with
reference to the number of revolutions that
it would run if positively connected to the
engine when the engine is running at its full
speed.

For the purpose of making my invention
more clearly understood I will illustrate in
the following manner: Suppose that the dy-
namo 1s wound so that it will produce the de-
sired current for making the spark within
the cylinder of a gas-engine when the arma-
ture thereof is running at a speed of, say,
one thousand revolutions per minute. Sup-
pose alsc that thenormal speed of theengineis
three hundred revolutions per minute. Then
I will gear-the dynamo to the engine so that
the dynamo-armature will be rotated one
thousand revolutions, its normal speed when
the engine is running not to exceed fifty revo-
lutions per minute—that is to say, if the dy-
namo were positively connected to the engine
without the intermediary speed - governor.
When the engine is running fifty revolutions
the armature will be driven one thousand
revolutions per minute, and the desired cur-
rent required for the sparking device will be
generated by the dynamo, Suppose now that
the dynamo will generate a current at this
speed, say, of oneampere. If theelementsof

the friction-clutch are properly adjusted with
reference to the speed and current desired
the current that the dynamo will generate at
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any time will not-exceed in’ value one am- |

pere even when the engine is running at - more

~than {ifty Ievolutlons per minute or at its
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bers of the controller,

- namo,the force previouslyinsufficient todrive |

normal rate of speced of three hundred revo-
lations per minute, the difference in .the
two speeds being accounted for by the slip.

between the two members of the friction-
cluteh.

nite time without danger of the current in-
creasing to a point that will burn or destloy
the wmdmﬂ thereof.

When the dynamo is producing a current
of,'say,;. one ampere in a circuit of a given
resistance, -there will be a speed at which

‘there is very little, if any, slip between the

two members of the speed-controlling device;

‘but when the speed of the driving member
18 increased there will be constant slipping

beétween the rapidly-revolving pulley of the
speed-controller and the relatively slowly re-
volving dynamo-shaft carrying the two mem-
so that when the cur-
rent is interrupted by breaking the circuit,
the load being thereby removed from the dy-

- the dynamo at the same speed as the pulley

of the controller will at once cause the dyna-

- motoincereaseinspeed, approachingand prob-
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ably equaling the speed of the pulley, and
the increased speed of the dynamo will pro-
duce an electromotive force sufficient to main-
tain a current across the gap resulting from

the separated electrodes of the igniting de-
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vice within the cylinder of the engine. At
such times the current will be decreased in

- valuein some proportion as the electromotive
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ful features.

force 1s increased in the manner described.
My system for operating a dynamo for pro-
ducing the results desired contains two use-
The first is that of increasing
the electromotive force as the igniter- elrcmt

is being opened for the purpose of produc.mcr
‘the spark and proportionately increasing the

electromotive force as the space between the
electrodes is increased ;

~ making the spark is produced when the en-
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~ erence are used to indicate similar parts.

gine 18 operating at a very low rate of speed.
The dynamo may be revolved sufficiently fast
by moving the fly-wheel by hand for a part
of a revolution, by means of which the rate
of speed may be easily made equal to that of
theengine when theengineisrunningatabout
one-sixth of its normal speed. |
Referring to the drawings, Figure 1 shows
an engine of the class deserlbed a dynamo
belted thereto, a friction-cluteh or speed regu-

lator on the end_ of the sald dynamo-shaft, an
eleetrie circuit from the said dynamo to ‘the-
sparking or igniting device in the cylinder of-
Fig. 2 is an enlarged plan:

the said engine.
view of the clutech or regulator.
side elevation of the same.

In all of the views the same letters of ref-

Fig. 3 is a

In other words, the dynamo may be:
maintained on a short clrcmb for an indefi-

second, the ease with
which the desired current for the purpose of

696,297

A is an engine plowded with a Wheel for’
~ais a- belt passing over
the said wheel and the pulley of the clutch or

driving the dyna,mo

regulator, which is (,onneeted to the shaft. of
the dynamo

o is.one of the electlodeq of the elrcmt-'
breaking igniting device within the eylmdel-

of the engine. a? ig a similar electrode insu-
lated from the metal portion of -the engine.

70

~75
Between -these two electrodes the spark s -

made as usual with devices of this character. -

-a® and a* are cwemt-mres which conneet

the frame portion of the engine and the elec-

trode a® with the circuit of “the dynamo.
B is the dynamo.
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b is the dynamo-shaft, to whleh the driven o

portion of the friction-ecluteh is ﬂxedly at--

tached by means of the key 0'.
¢ is a bar which is fixed to the shaft i in this

manner and which constitutes the posmve_--
portion of the cluteh. Notched arm ¢'is piv-

oted to the bar ¢ at ¢°, and in a like manner

the notched arm ¢® is. plvoted to the opposite

end of the same bar at ¢t. Frietion-shoes c“
and c® are pivoted to the respective arms ¢’
and clatc’and c®in the manner shown. These
f rlctmn shoeshavebearings upon the friction-
rim ¢’ of the pulley. Sprmﬂ% ¢ and ¢! hold
the friction-shoes ¢®and ¢fin contaet with the
rim ¢ and cause a friction contact between
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the said shoes and rim, whereby the power to

‘drive the armature may be transmitted from
‘the pulley to the shaft of the armature.

c*? ig a flange of the pulley, which is an in-

togral part of the rim ¢ and presents an ef-

fectwe means for carrying off any heat that
may be evolved by the friction of the shoes

| on the said rim. The flange ¢ presents con-

siderable surface to.the air when the pulley

is being revolved for the purpose of dispers-

ing the heat.

The mode of operation will be readily un-

derstood from the foregoing descrlptmn
The dynamo may be belted to the enginein

‘the manner shown in Fig. 1 after their rela-

tive speeds and the current to be produced

‘have been determined in the manner hereto-
fore described. |

When the armature of the dynamo 1s not
in motion, the frictional contact between the
shoes ¢® and ¢® and the rim ¢° of the pulley ¢
are at their maximum.  The springs ¢! ¢!
are the means for holding the said shoes in
contact with the said rim.

When the armature begins to revolve, the'

centrifugal motion tends to cause the shoes
¢’ and c(i to fly ofif at a ta,nﬂ'ent controlled by
the pivoted levers or arms ¢ and c’.
offect decreases the power of the sprlnﬂs to
hold the shoes in contact with the rims, and
the friction-driving coe

creased. The tensmu of the springs may be
adjusted by placing them in the notches ¢®
and ¢, so that the critical speed may be cor-
1espond1ugly varied.

The tension of thespringsc'®and ¢ orequiva-

ficient is thereby de-
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lent devices may be adjusted by a series of |

trials or by any other method found ex pedient
until the value of the current, the speed of the
dynamo, and speed- 1‘6311131301* may besatisfac-
torily arranged, after which the igniting eir-
cult-breaking device is connected to the dy-
namo in the usu:;i,l manner.

Iaving now set forth the objeet and nature
of my invention and the manner of carrying
thesameinto practical operation, whatIclaim
as new and useful and of my own invention,
and desire to secure by Letters Patent of the
United States, is—

1. A means for making and maintaining an
electric spark for igniting devices, within the
cylinder of a gas-engine, which COBblth of a
dynamo, a circuit-opening device within said
cylinder, a circuit connecting said device to
sald dynamo, a means for driving said dy-

namo by said engine, and a eentrlfuml de-
vice associated with said dynamo, ad&pted to
increase the electromotive force simultane-
ously with the separation of the terminals of

0
.L...J

sald sparking device, subsfantially as and for
the purpose set iorth
2. Ameans for making and maintaining an
elecbrle spm*k for wmtmo devices, within the
cylinder of a gas-engine, which eonsmts of a
dynamo, a cli‘cmt -opening device within said
eylinﬂer} a circuit connecting said device to
said dynamo, a means for driving said dy-
namo by said engine, and a eentmfubal speed-

controlling device adapted to increase the

speed of S‘lld dynamo to increase the electro-
motive foree thereof simultaneously with the
separation of the terminals of said sparking
device, substantially as and for the purpose
set forth
In testimony whereof I have signed this
specification, in the presence of two subsel ib-
ing witnesses, this 17th day of July, A. D.
1900. |
VINCENT G. APPLE.
VWitnesses:
. .. WARNER,
II. F. APPLE.
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