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Be it known that I, HARRY M. McCALL, a
citizen of the United States, residing at Pitts-
burg, in the county
Pennsylvania, haveinvented certain new and
usefulImprovementsin S parking Mechanism
for Internal-Combustion Engines; and I do
hereby declare the followingto bea f ull, elear,
and exact description of the same, reference
being had to the accompanying drawings,

forming a part of this specification, and to the

letters of reference marked thereon. |

T'his invention relates to improvements in
devices for igniting the explosive mixture in
Internal combustion engines, the object of
the invention being to provide a simple, com-
pact, highly efficient, and durable mechanism
for operating the sparking contacts between
which the electric spark is formed to ignite
the explosive mixture, a further object of the
invention being to provide a means whereby

. the starting and control of the engine may be

- effected
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of the contact-controlling mechanism, so as
Lo create the spark when the piston is at dif-

ferent points in its path of travel.

To these ends the invention consists in cer-
tain novel details of construction and combi-

nations and arrangements of parts, all as will

be now described, and pointed out particu-
larly in the appended claims. o
In the accompanying drawings, Figure 1 is

~ a perspective view of a sparking mechanism
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- showing the relative positions of

withthe contactsand operating devicesshown
in their proper relative positions, but omit-

- ting the supporting-frame save for the bear-

ings for the operating-shaft. Fig. 2 is a de-
tall view of the sparker-cam and its governor,
the parts in

dotted lines when the governor-lever is

thrown outward by eentrifugal force due to

the speed of the engine. Fig. 8 is a detail
face view of the sparking contacts at the in-
ner end of the sparker-plug. Fig. 4is a Simi-
lar view, looking at the opposite end of the
sparker-plug, with the cap of the Spring-box
removed, the partsin this view being shown
in full and dotted lines at opposite extremes
0f their movement. Tig. 5 is a detail eleva-

of Allegheny, State of

through the automatic adjustment

| tion illuStrating the action of the sparker- so

cam when the engine is turned backwardly.

Like letters of reference in the several fig-
ures indicate the same parts.

In said drawings the letter A indicates a
shaft which is adapted to be rotated from the
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drive-shaft of the engine in any suitable or -

ordinary manner and at a speed in proportion
to the speed of the engine-shaft.

B indicates a sparker-plug which is adapt-
ed to be inserted through the wallsof the cyl-

inder or explosion-chamber, as the case may

be. The plug B ecarries a fixed contact C,
suttably - insulated therefrom, with means,
stuch as a binding-post ¢, at the outer end for
the attachment of one wire of the sparking
circuit and at the inner end a contact-surtace
¢', with which a movable contact is adapted
to -coOperate. -In the form of device illus-
trated the movable contact D is mounted on
an arm ¢ of a shaft D', journaled in the plug
B and adapted to be oscillated by means of

a connection at its outer end extending down

into position to be moved by a cam carried

by the shaft A. The cam just referred to is
lettered E in the accompanying drawin gs and

1s preferably mounted looselyon the shaft A,
S0 as to be capable of a limited independent
oscillatory movement, such movement being
controlled by a weighted governor-lever If,
Journaled in a suitable collar or carrier (,

bo
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mounted rigidly on the shaft A and in sueh

position and relation to said shaft A that by

the rotation of said shaft it may be thrown

outwardly against the tension of a spring F
t0o move the cam with relation to the shaft so
as to advance the cam projection of the cam
more or less, as the case may be. The con-
nection between the governor-lever and the
cam 1s preferably formed by an arm F“on the
shaft of the governor-lever, which arm takes

Qo

into a slot or recess I®in the cam E. The

cam projection E’ of the cam E is adapted to
pass beneath the lower end of a rod H, ex-

tending upwardly through a movable guide

I and connected at its upper end by a pivotal
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connection with the casing K of a spring-box, -
which is loosely journaled on the shaft of the
| movable contact. Said shaft, as shown in
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Fig. 4, is provided with an arm L, and the |

spring-box is provided with a projection T,
adapted when they contact and the rod I
moves downwardly to separate the sparking
contacts; but when moved in the opposite di-

rection the said contactsare broughttogether
through the medium of a spring M, mounted

in the spring-box and tending at all times to
hold the projections L and L' together, so as
to move in unison.

In operation as the shaft A rotates the rod H
will be elevated, putting the spring M under
tension and bringing the sparking contacts
together; but as the cam projection E' moves
away from beneath the rod H the spring M will
assert itself, driving said rod H downwardly
quickly, and when the projections L and L/
come together the sparking contacts are sepa-
rated with a snapping aection, which causes
the spark to bridge the gap between the con-
tacts in a manner well understood by engi-
neers and electricians skilled in this art. The
action of the spring in the spring-box 1s to
separate the contacts by a blow rather than
by a slow movement. Thus the spark is cre-
ated at exactly the instant when the rod H
is descending, and by varying the time when
said rod shall deseend, as by advancing or re-
tarding the action of the cam projection with
relation to its shaft, the time of explosion
with relation to the position of the piston may
be regulated. A buffer S may be inserted in
the cam to arrest the rod II. 1In order to per-
mit the backward rotation of the drive-shatt,
the cam projection E'is sharpened at its high-
est point or side and the rod H is rounded at
its lower end, whereby if said shaft be rotated
backwardly, as is frequently the case when
the engineis being stopped, the said cam pro-
jection will contact with one side of the rod
H and move the same laterally or longitudi-
nally of the shaft A, such movement being
permitted by forming the bearingIas partofa
collarorsleeveI’,surrounding theshaft A,and
providing a spring I* for holding the bearing
I in its normal position. Obviously other
means may be employed for holding the rod
H in its normal position which will permit
said rod to move transversely when the en-
oine is rotated rearwardly, but will cause it
toride up on the cam projection whenever the
engine is running and it is desired to create

‘a spark for igniting the charge.

As is well understood, in the manipulation
of gas-engines when running at full speed or
under load the explosion or spark for creat-
ing the explosion takes place at or slightly be-
fore the crank of the engine is on its center
or the piston at the extreme of its backward
movement.. Because of this fact difficulty
has been experienced in starting the engine,
for in moving the piston slowly by hand the

explosion is liable to take place before the

crank passes its center, and hence the engine
may be started reversely. Ifor thisreason the
adjustment of the present device is made to

create the spark when the governor-lever is | adapted to contact with said stop-arm, a

= 687,925

atits inner position after the crank has passed
its center and the piston has begun its for-
ward movement. Thustheengineer maystart
the engine as slowly as desired, and the ex-
plosion will take place at the proper time to

drive the piston forwardly and the crank-shaft
in the proper direction. In order now to bring

the sparking time into proper relation to the
piston and crank-shaft movement, the speed
of the engine will swing the governor-lever
outwardly and correspondingly move the pro-
jection E' of the cam rearwardly with rela-
tion toitsshaft. It is preferred that the ad-
justment should also be made so that the gov-
ernor-lever will be swung outwardly to its
limit as soon as a reasonable speed is acquired
by the engine and will be held in its outward
position by centrifugal forece during the time
the engine is running. With this arrange-
ment it will therefore be seen that no hand
manipulation of either the sparker-cam or of
the electric circuits is necessary in starting
the engine, but, on the contrary, the adjust-
ment is all automatically made both forstart-
ing and for securing the highest efficiency
while the engine is running.

Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, 18—

1. Inasparking mechanism for gas-engines
the combination with a drive-shaft adapted
to be operated from the engine-shaft, a cam
mounted thereon and having a cam projec-
tion sharpened at its abruptside, of a sparker-
operating rod having its lower end which con-
tacts with said cam projection, mounted in a
spring-pressed transversely-movable bearing
whereby when the shaft is turned reversely
said rod will be displaced transversely with-
out operating the sparking contact; substan-
tially as described.

2. Inasparking mechanism for gas-engines
the combination with a drive-shaft adapted
to be driven from the engine-shaft and a cam
mounted thereon having a cam projection
sharpened at its abrupt side, of a sparker-op-
erating rod adapted to cocOperate with said
cam projection, a bearing for the end of said
sparker-rod having a collar surrounding the
drive-shaft and a spring for holding satd col-
lar and bearing in position, whereby when

the drive-shaft is rotated reversely said rod

and bearing will be displaced transversely
without operating the sparking contact; sub-
stantially as deseribed.

3. In a sparking mechanism for gas-en-
aines, the combination with the plug adapted
to be serewed into the e¢ylinder and having a
fixed contact at the inner end, a shaft jour-
naled in said plug and having the arm at the
inner end with a movable contact thereon
adapted to coGperate with the fixed contact,
and an operating stop-arm on the outer end
of said shaft, of a casing journaled loosely on
the shaft and inclosing the operating-arm, a
projection on the inner side of the casing
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operating-cam codperating with the 10d
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sprmﬂ' confined within the casing for holding | ment, of a cam journaled on the cam-shaft

sald stop and arm together, an Opera,tmn*-rod
pivotally connected with the casing and an
sub-
stantially as deseribed.

4. In a sparking mechanism for gas-en-
gines, the combination with a cam - shaft |
adapted to be rotated by the engine, a collar |
fixed on said shaft to rotate theremth a shaft
Journaled in said collar, a governor- levex on
one end of said shaft and a spring for hold-
1nﬂ'sa1d governor-leveragainst outward move-

and having a cam projection and slot or re-
cess, an arm on the governor-lever shaft en-
tering said recess to advance the cam with re-
latmn to theshaft as the governor-leverswings
- outwardly and a spmkmﬂ* contact eontwlled
by the cam; substantially as descnbed

HARRY M., McCALL.

Witnesses:
ALEXANDER S. STEUART,
THOMAS DURANT.
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