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IGNITING DEVICE FOR HYDROCARBON-ENGINES.
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To all whom it may concern.:

Be it known that 1, JAMES W. PACKARD a
citizen of the United States, residing at War-

‘ren, in the county of Trumbull and State of

Ohio, have invented certain new and useful

Improvements in Igniting Devices for Hydro-

carbon-Engines, of which the following is a
speclfication. |

The present invention has for its objects,
first, to provide an electric igniter which will

- produce a spark of substantially constant da-
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ration regardiess of the speed of the engine;
secondly, to provide automatic means for con-
trolling the time at which the spark-circuit
is cloged with reference to the time at which

the erank passes the dead-center, the circuit
being c¢losed more and more in advance of the |

dead-center as the engine increases its speed,
and, thirdly, to provide an automatic cut-out
for the igniter-circuit which may be set .to
break the circuit at any given speed of the
engine, thereby constituting a governor to
limit the engine to any desired speed.

In carrying out my invention I preferably
use a cam arranged to rotate with and slide

upon a shaft which isdriven from the crank- |

shaft of the engine, and a *-‘apeed -ZQVernor ¢on-
nected with Smd shaft and ‘ar arranged to slide
the cam thereon. The cam operates upon a
contact device which is arranged to make or
break the cireuit according to the nature of
the igniter. Another device,which is also un-

der eonmol of the governor, is adjustable and

adapted to be set 130 break the igniter-circuit
when the speed of the engine reaches the
number of revolutions per minute whlch 18
desired as a maximum.

While the present invention is a,dapted for
thecontrolofanyvariable-speed hydrocarbon-
engine, it is particularly valuable in connec-
tion with motors used for motor-vehicles. 1
am enabled by its use to maintain the speed

of the engine, and therefore of the vehicle,
automatically at any desired rate.

T have
found that an instantaneous spark sometimes
fails to ignite the explosive charge in the cyl-
inder and that the spark plOVlded by the gov-
erning devices, hereinafter described, which
is of substantially constant duration 1*egm-d-

less of the speed of the engine, will ignite.

every explosive charge with certainty.
In the accompanying drawings, Figure 1 is

(No model )

- rwam o = o

trating the preferr ed form of my mventlon
the p&ltb being shown in connection with a

fragment of a 1‘13 drocarbon-engine. Iig. 318
a perspective view of the cam. Iig. 4: 18 a
view illastrating a modification. Fig. 51s a

perspective view of the cam shown in Fig. 4.

Referring to Figs. 1 and 2, 1 indicates the
eyhndel of hydmembon engme and 2 a
shaft arranged parallel with the cylinder.

The shaft 2 is connected with the crank-shaft

of the anﬂ'me in some suitable manner, so as
to rotate in fixed relation therewith.. Upon

the shaft 2 is a sleeve 3, which is free to slide

longitudinally on the shafr, but compelled to
turn therewith by means of a groove in the
sleeve codperating with a fed,the} 4 upon the
shaft or other equwaleut device. The sleeve
3 has fixed thereon a cam 5, the operative face
of ‘whieh is tapered, said cam having, pref-
erably, a rear edge 6, which is parallel with
the shaft, and an inclined edge 7 for a puar-
pose t0 be her einafter e*{plmned The sleeve
3 is connected by a link 8 with a governor 9,
which consists of a block centrally pivoted at

10 to the shaft 2. The governor-block 18 nor-

mally held inclined to the shaft by a spring
11, which connects it with a collar 11*. As
the speed of the shaft increases, however,cen-

' aplan view, and 'Biﬁ' 2 an end ‘ele'vation illus- |
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trifugal force acting upon the governor causes

it to move toward a position at right angles
to the shaft. | _ | _ |
slide back and forth on the shaft as the speed

The cam 5 is therefore made to

of the engine increases and diminishes.

In Fig. 1 I have shown a ‘‘jump-spark”

wmter consmtmﬂ' of a terminal 12, uonnected_ -

.to the cylmdeI hed,d and a termmal 13, sepa-

rated from terminal 12 emd mounted in an in-
sulating-plug 14. The terminal 13 is con-

9{)

nected 130 one branch 15 of the secondary eir-

cuit of an induection -coil 16.

The other

branch 17 of said secondary circnit connects

the induction-coil with the engine at 18, thus

completmﬂ' the circuit, with the exceptlon of
a gap between the ter mma,ls 12 and 13.

One branch 19 of the primary circuit of the

95

induction-coil is for convenience connected

to a bracket 24, hereinafter mentioned, and
the other branceh 20 is connected to a station-
ary contact - point 21.

point 22, carried by a spring-arm 23, normally
abuts agamsb the contact 21.

100

A second contact-

The arm 23 IS |
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carried by bat insulated from the bracket 24.
Fromspr 1119,-.:11 m 23 the cirenit pfvﬁm through
a conductor 25 to a spring-arm
also earried by butinsulated from the bracket
24. The spring-arm 26 carrles a contact-
point 27, which is normally separated from a
{ixed eonmet 28, earried by the bracket 24.
The contact 25 is preferably provided with an
adjusting - serew 29, The bracket 24, as
shown, 1= insulated from the engine by suit-
able mnstulating material 30. In the cireuit
19 T have shown aswiteh 19 and a battery 19°.

Upon the sloeve 3 is a collar 31, having a
tapered smf 32, and means, such as the
sef-serew 53, fm* fastening it in any desired
adjustment upon the sleeve. The tapered
surface 32 codperates with an antifrietion-
roller 54, carried by but insulated from a
spring-arm 23. 1t will be evident that when
the tapered surface 32 engages the roller 34
the cireuit will be broken at the points 21 2
and the igniter thrown out of action. By
c_;unahl) adjusting the eollar 31 upon the
sleeve 3 the cireuit may be broken at any pre-
determined speed of the engine. Thus, for
mstance, the collar 31 may be adjusted to
break the ioniter - cireuit when the engine
reaches one hundred or two hundred or any
other desired number of revolutions per min-
ute,.

The spring-arm 26 carries an antifrietion-
roller 35, which codperates with the cam 5.
'This cam rotates with the shaft in the direc-
tion of the arrow, Ifig. 1, and the inclined
edge 7 of the cam comes first into contact
with the roll 55. When the engine is run-
ning slowly, the roll 35 will contact with the
¢cam fmpm\mmtdv at the time when the
crank 13 on the dead- CPI]TQI‘ this being the
time at which the spark or 1@1}1’[1011 should
take place. The face of the cam 5 is suffi-
cltently broad at its narrow end to give the
spark necessary duration for efficient igni-
tion at slow speed. The cam moves b.-;u;,k the
spring-arm 20, bringing the points 27 28 into
contact, and thus completing the primary eir-
cuit. In the form of the invention shown in
IMigs. 1 and 2 the eoil i3 provided with a vi-
brator (not shown) in the usual manner, and
the secondary civcult produces a spark be-
tween the terminals 12 13 daring the time the
circult is closed at the points 27 23.

An important feature of the invention is
that the duration of the spark is sabstan-
tially the same forall speeds. If the cam-sur-
face 5 were a parallelogram, the duration of
the spark would decrease as the speed in-
creased; but by making said cam-surface ta-
pered, as shown in Figs. 1 and 3, the circuit
is closed during a greater anﬂ'ular part of

each revolution of the shaft 2 when the en-

gine is running fast than when it is running
slow—that is, if the face of cam 5 is one-
eighth of an inch at the point traversed by
the roll 35 when the engine is making one
hundred revolutions per minute it should be

two-eighths at the point traversed when the |

26, which is

667,79

' engine is ranning two hundred revolutions,

three-eighths for three hundred revolutions,
&c.  The inelined forward edge 7 of the ¢am
closes the cirenit earlier in the course of each
revolution of the shaflt as the speed increases,
and the spark is thereby advanced with ret-
erence to the dead-center. Thus by one and
the same cain I provide for advancing the
spark with reference to the dead-center as
the engine increases its speed and for pro
duemﬂ‘ a spark of the same duration at all

ﬂpeeda. The cam 5 is also arranged to limit
the speed of the engine and prevent it from.
racing. This is effected by limiting the

length of the cam so that after the engine
reaches a cer min speed the cam will pass be-
vond the roll 353, and therveafter the circuit
will not be dosecl at the points 27 25 until
the speed 15 reduced.

The igniting device, consisting of the gov-
crnor, the cam d, and other coOperating parts,
may be used without the speed-governing de-
vice 32, the ¢am 5 being velied upon to pre-
vent the engine from running away. The
speed - governing device, however, will be
found very valnable for v arious purposes, es-
pecially for automobiles, in which it 1s often
desirable—for instance, in crowded cities or
with inexperienced operators—ito limit the
speed of the motor.

In Figs. 4 ana 5 I have shown a modifica-
tion in which a standard single cireuit-spark-
ing device is used in place of the induction-
coil. In this instance the spark takes place
as the circuit 18 broken. 'T'he ciremit has a
fixed terminal 40 within the cylinder, and a
movable terminal 41, which is forced into con-
tact with the fixed terminal once daring each
cvele of the engine by a cam 42, the plunger
43, carrying the terminal 41, being pressed
into contact with the cam by a spring 44
The edge 45 at the highest point of the cam
is spirally arranged with reference to the
shaft 2 and so located that the spark will
take place earlier in each revolution as the
speed of the engine increases. This cam is
intended to be eontrolled Dy a governing de-
viceexactlyasthecam 51n Fig. 11s controlled.

It will be evident that my invention 1s sus-
ceptible of embodiment in various forms of
mechanism and that various changes in con-
struction and arrangment may be made with-
out departing from its spirit and scope. For
instance, instead of sliding the cam upon the
shatt the cam may be fixed thereon and the
governor connected to the roll or other part
which codperates with the cam., The gov-
ernor 1s preferably of the form shown; but it
will be evident that any other form of gov-
ernor may be substituted which 1s sensitive
to changes in speed. I do not, therefore,

limit myself to the precise construction and
arrangement of parts illustrated and de-
seribed.

What I claim, and desire to secure by Let-
ters Patent, is—

1. An igniting device for hydrocarbon-en-
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gines comprising
circuit, a ewcmt- - closer, a governor, and
means, controlied by the governor, for caus-
ing the circuit-closer to produce a spark of
constant duration at different speeds of the
engine, for the purpose set forth.

2. An igniting device for hydrocarbon-en-
gines comprising, incombination, a sparking-
circuit,a circuit-closer, a rotating shaft, a cam
arranged to rotate with and slide on said
shaft, said cam having an operative face con-
structed to control the circuit-eloser so as to
produce a spark of constant duration as the
speed of the engine varies, a governor driveu
by the engine, and connections between said

governor and said cam whereby the cam is

moved longitudinally of the shaft as the

speed inecreases or deuedseb for the purpose

set forth.
3. An igniting dewue for hvdroembon-en-

gines comprising, in combination, asparking-

Lilcuit a circuit-closer, a cam governing the
circuit-closerhavinga mpel ed operative f&ee
and means tor bringing different parts of smd
face into operation to effect and control the
duaration of the spark, for the purpose set
forth.

4. An igniting device for hydrocarbon-en-
oines oompllsm , In combination, a sparking-
Gllcmt, a4 clreuit- Clmer a eam governing the
circuit-closer having a tapel ed operative Face
to control the duration of the spark, and a
governor arranged to bring different parts of

sald face into operation as the speed varies,

for the purpose set forth.

5. A1 igniting device for hydrooa;r*bon-en-
gines comprising, in combination, a sparking-
(.,11(311113 a rotating cam having a mpemw Op-
erative face, the initial edfre of which is in-

clined to The axis of 1ofat10n a circuit-closing

device operated by said cam, a governor, .f:md
connections between the governor and the
cam whereby the latter is moved relatively to
the circuit-closing device as the speed of the
engine increases or decreases. |

6. An igniting device for hydrocarbon-en-

gines comprising, in combination, a sparking-

~elreult, a circuit-closer therefor, a rotating

shaft, a cam arranged to slide on and turn

,in combination, a sparking-

gines comprising,

with said shaft and a ecentrifug gai governor
operated by ssfud shaft and conneeted to saird
cam, sald cam having a tapering operative
face, said governor being arranged to bring

2
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the wider portion of said face into operation

“as the speed increases and the narrower por-

tion as the speed decreases, for the purpose
set forth. _

7. An igniting deviee for hydrocarbon-en-
in combination, a sparking-
cireult, & rotating cam having a tapering op-
erative face, a circuit-closer operated by said
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cam, and a governor arranged to move the

cam reiatively to the eireuit-closer, said cam
being so related to the circuit-closer and gov-
ernor that it will become inoperative when
the engine exceeds its maximum allowable
speed, for the purpose set forth,

3. A combined igniting device and speed-
COVernor eompfisin in combination, aspark-
ing-eireuit, & nor mally closed smteh Or ¢On-
tfwt the?em, a rotating shaft, a centrifugal
governor driven by md Slﬂ‘ft, a collar slid-

70

ing on said shaft and provided with a taper-

ing_ surface, and conneections between said
governor and said collar whereby said sur-
faee 18 made to open said switeh or contact
when the engine reaches a predefermined
speed, for the purpose set forth.
9. A combined igniting device and speed-
governor comprising
mf:' cireuit, a nor na,lly closed contact there-
in, a nor-mally open contact, a rotating shaft
and governor, a sleeve arranged fo %hde on
and tum with sald shaft, a G{)ll]leutl(}ll be-
tween the governor and the sleeve, a cam on
said sleeve arranged to permrheal]y close said
circuit, and a dewoa adjustably mounted on
sald sleeve and ada pted to break said circuit
when the engine reaches a speed predeter-
mined by the &d]llstrnent of said.device, for
the purpose set forth.

In testimony whereof I affix my signature

In pre&enee of two witnesses.
' JAMILS W. PACKARD.

’Witnesses: | |
ROBT. . GERTON,
S. ANDREWS.,

M.
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