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- UNITED STATES

Patented January 17, 1905,

JFFICE.

JAMES W. PACKARD, OF WARREN, OHIO, ASSIGNOR TO THE PACKARD
MOTOR CAR COMPANY, OF DETROIT, MICHIGAN, A CORPORATION

OF WEST VIRGINIA.

ELECTRIC IGNITER.

SPECIFICATION forming part of Letters Patent No. 780,221, dated J anuary 17, 19085,
Application filed January 10, 1908, Serial No, 138,601,

To all whom it may concern.:

- Be 1t known that I, Jamns W. Packarp, a
citizen of the United States, residing at War-
ren, in the county of Trumbull, State of Ohio,
haveinvented certain new and useful Improve-

ments i Klectric Igniters, of which the fol--

lowing is a specification.

This invention comprises improvements in-

electric igniters for explosive-engines: and it
includes an electric generator, means for in-
termittently operating said generator, means
for separating the electrodes of the sparking
device while the generator is in ope atlon,

and means for automatically varying the time

of operation, and consequently of ignition,
relative to the engine-stroke according to the

speed of the engine. -
~ In the accompanying drawings, Figure 1

is a rear end view of a gas-engine cylinder,
partly in section, with the igniting apparatus
applied thereto. TFig. 2 is a vertical longi-
tudinal section through the center of the gen-
erator. Hig. 3 is a central transverse section
through the same. Fig. 4 is a side view of
the rear end of the cylinder with the igniting
apparatusapplied thereto and showing also the

governor for controlling the time of ignition.

Hig. 5 is a plan view of the levers for oper-

ating the movable electrode, said levers being:

shown in their normal position; and Fie. 6 is a
similar view illustrating the manner in which

- the electrodes are separated when the current

1s being generated. .
Referring to the drawings, A indicates an

electric generator, preferably a magneto-gen- |
erator, consisting of one or more permanent

horseshoe-magnets 1, having internal pole-
pleces 2 and 3, bétween which is arranged an
H-armature 4, having insulated copper wire 5
colled thereon. Oneend, 6, of the coil of wire
1s grounded upon the shaft, as shown in Fig. 2,
and the opposite end, 7, is connected to a shank
3 upon a metal contact-disk 9. This shank
extends into a tubular insulating-bushing 10,
which fits into a socket in the end of the arma-
ture-shaft11. A spring contact arm or brush
12, secured upon an insulating-block 13, bears

upon the contact-disk 9 and conducts the cur-

rent to a binding-post 14 upon said block. A

!

length by means of a turnbuckle

wire 15 connects the binding-post 14 with a
statlonary electrode 16, secured within and
insulated from an igniter-plug 17. The con-
ducting-wire 15 is the only necessary wire ex-
ternal to the generator. The end 6 of the gen-

erating-coil is electrically connected, through
the generator and engine-frames and the va-

rious metal parts of the apparatus, with a
movable electrode 18, which is capable of os-
ciliation about its vertical axis and is provided
at 1ts lower end with the contact-arm 19,
which latteris normally held against the lower
end 16" of the stationary electrode by a spiral

spring 20, which is coiled about the upper end
of the movable etectrode. The upper end of
this spring is connected to a collar 21, which

1s secured upon the movable electrode, and the
lower end of the spring is connected to a fixed
pin 22, which is secured to the igniter-plug.
Thespring tends to turn the movable electrode
in the direction indicated by the arrow, Fig. 3,
and normally presses the contact-arm 19 of
sald electrode against the stationary electrode,
as shown in said figure and also in Fig. 1. Con-

nected with the collar or hub21isashort lever-

arm 23, having a slot 24 at its outer end, into

which extends a pin 25 upon a link 26, which

tink is connected by a pivot-pin to one arm, 28",
of a lever 28. This lever is mounted upon a
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p1vot-pin 29, which issupported by a bracket 30 -

at the rear of the generator, and the longer

arm, 28° of the lever is connected by a pivot-

pin 31 to a link 32, which is adjustable in
55. The
link 32 is connected to one arm, 34, of a bell-
crank lever 35, which latter is secured upon

the armature-shaft 11. The other arm, 36, of

said bell-crank lever is pivotally connected to

a rod 37, which is movable vertically in bear-
ings 38 and 39. Between said bearings is ar-
ranged a collar 40, and between said collar and
the bearing 38 is a compression-spring 41,

downwardly against a cam 42, which is se-
cured upon a horizontal shaft 43. Asshown

in Kig. 1, the radius of the cam, starting near
the shatt, gradually increases and the cam
terminates abruptly at its highest point 44.
Arranged upon the shaft 43 isa governor 45,
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~which normally tends to force the rod 87
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consisting of a block or bar of metal pivoted
centrally to the shaft. The centrifugal force
when the shaft is in motion tends to throw
the metal block or bar at right angles to the
shaft against the tension of aspring 40, which
is connected to the bar 45 at one side of its
pivot-point and to a collar 47. A link 48 is
connected to the bar 45 at the opposite side
of its pivotal point, and this link 1s pivotally
connected with a collar 49, movable longitu-
dinally of the. shaft and having a part 50,
which projects longitudinally of the shaft in
tront of the abrubtly-terminating end of the
cam.. The outer surface of the part 50, as
shown in Fig. 1, is flush with the periphery
of the cam, and said part forms a continuation
of the cam. The rear face 51 of the projec-
tion 50 is beveled, as shown in Fig. 4, and 1t
will be apparent that as the part 50 forms a
continuation of the cam the position of said
part will determine the time in the revolution
of the shaft 48 when the rod 37 will drop
from the higher onto the lower part of the
cam. The projection 50 extends through a
suitable guide-opening in a flange 52 at the
side of the cam.

The shaft 43 is suitably geared to the en-
oine and makes one revolution during each
cycle of operations. The rotation of the cam
raises the rod 87 slowly, and this rod in turn
rocks the bell-crank lever 35, thereby mov-
ing the armature at a comparatively slow
speed in one direction. At the same time the
link 32 is drawn to the left in Fig. 4, thereby
moving the lever 28 and forcing the link 26

‘1 the direction indicated by the arrow, Fig.

5 This movement of the link 26 1s not ac-
companied by a movement of the lever-arm
93 on account of the slot 24 in the link, which
allows relative movement between said parts.
The electrodes therefore are held 1n contact
by the spring 20 during this movement of the
parts. At the proper moment for the 1gni-
tion of the charce in the engine-cylinder the
rod 81 passes off of the elevated portion ot

the cam and is quickly depressed by the spring
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41. The armature is thereby given a quick
oscillation and an electric current is generated
in its coils, the circuit being at the same time
closed through the electrodes. While this
current is being generated the electroces are
separated by the reverse movements of the
link 32, lever 28, link 26, and lever 23. The
movement of the lever 23 and the electrode
does not take place until after the armature
is in motion. so that a current of full intensity
is generated before the electrodes are sepa-
rated. The lost motion between the link 26
and lever 23, it will be seen, delays the sepa-
ration of the electrodes, as the lever 23 will
not be moved by the link until the pin 25
travels from one end of the slot to the other.
Fio. 6 shows the relative positions of the
parts at the time when the electrodes are sepa-
rated to cause a spark.

780,221

" The time of ignition is regulated according

to the speed of the engine by the ad justable
portion 50 of the cam; the position of which 1s
controlled by the centrifugal governor. When

the engine is operating slowly, the entire

width of the part 50 will pass under the rod

JAS,

37, and as this movable part of the cam 1S

drawn to the left in Fig. 4 with an 1ncrease
in speed it will be seen that the cam-suriace
will be shortened, thus permitting the rod 37
to drop at an earlier point in the revolution
of the engine. The time of ignition is thus
automatically controlled. I do not wish to
confine myself to any particular form of gen-
erator or to any particular arrangement of
levers and parts for operating the generator
and separating the electrodes, as it will be
evident that the parts may be variously con-
structed and arranged to accomplish the de-
sirec ends. |

It will be evident that if it is desired to
employ a jump-spark instead of a spark caused
by separating the electrodes, the generator
may be used to operate an induction-coil hav-

ing its secondary winding connected to two

separate electrodes in the combustion-cham-
ber in the usual manner. Instead of operat-
ing the rod, which is tripped by the cam, with
a spring, the said rod or member may be op-
erated by a weight, which for all practical
purposes is the equivalent of a spring.

The bearing 89 has a slot 53, through which
the tripping-rod 37 extends, and the rod is
normally held in position upon the cam-sur-
face by a spring-pressed pin 54. In case of
the reversal of the engine at any time the
tripping-rod instead of being caught and bent
or broken by the cam extension 50 will be
moved laterally against the pressure of the
pin 54 by the inclined face 51 of the cam ex-
tension. |

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 15— |

1. In an electric igniter for explosive-en-
oines, a generator, a spiral cam havinga trans-
versely-adjustable extension at its rear end,
said extension having one end inclined to the
axis of the cam, and a spring-pressed member
hearing upon said cam and operatively con-
nected to the movable member of the gener-
ator. '

9. In an electric igniter for explosive-en-
oines, a generator, a spiral cam having a trans-
versely-adjustable extension at 1ts rear end,
said extension having one end inclined to the

axis of the cam, and a governor arranged to

vary the position of said cam extension ac-
cording to the speed of the engine, |

3. In an electric igniter for explosive-en-
oines, a generator, a cam-shaft, a spiral cam
apon said shaft, a collar movable longitudi-
nally upon the shaft and having a part pro-
jecting longitudinally of the shaft and form-

ing an extension of the cam-surface, the end
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of said part being inclined to the axis of the
shaft, a centrifugal governor connected to
said collar, and a spring-pressed member con-
nected to the movable member of the gen-
erator and bearing upon said cam.

4. In an electric igniter for explosive -en-

gines, a fixed electrode, an electrode movable
about 1ts axis and having an arm arranged to
bear against the fixed electrode, a spring nor-

mally holding said electrodes in contact with
one another, a generator having coils con-
nected to said electrodes, a cam, a spring-
pressed member arranged to be tripped peri-
odically by said cam, a bell-crank lever con-

3

nected with the movable element of the gen-
erator and having one arm connected to said
member, a centrally-pivoted lever connected
to the other arm of said bell-crank lever, a
link pivoted to said arm, said link having a
pin at its outer end, and a lever-arm connected
with the movable electrode and having a slot
engaged by said pin. -

In testimony whereof I aflix my signature in
presence of two witnesses.

JAMES W. PACKARD.

Witnesses:
Epita GORTON,
Gr. B. Porr.
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