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To all, 7th on it, nagy concern: 
Be it known that I, CoLEMAN B. HARRIs, a 

citizen of the United States, residing at Wil 
mington, Delaware, have invented certain Im 
provements in Igniter-Operating Devices for 
Gas or Vapor Engines, of which the follow 
ing is a specification. 
One object of my invention is to so con 

struct the mechanism for operating the spark 
ing device of an internal-combustion engine 
as to readily vary the point in the active 
stroke at which the explosive charge in the 
cylinder is fired, a further object being to pro 
vide simple and efficient means for throwing 
the sparking device out of operation when it 
is desired to stop the engine or at other times. 
These objects I attain in the manner herein 
after set forth, reference being had to the ac 
companying drawings, in which - 

Figure 1 is a side view of sufficient of a gas, 
vapor, or other form of internal-combustion 
engine to illustrate my invention. Fig. 2 is 
a transverse section of part of the same on 
the line a (, Fig. 1. Fig. 3 is a transverse 
section on the line b b, Fig. 1. Fig. 4 is a 
side view, on a somewhat larger scale, of the 
sparker-operating device. Fig. 5 is a plan 
view, partly in section, showing the detail 
construction of one form of igniter which 
may be used in carrying out my invention, 
and Fig. 6 is a front elevation of the igniter 
shown in Fig. 5. 

In Fig. 1 of the drawings, 1 represents part 
of the casing, and 2 part of the projecting cyl 
inder structure, of an internal-combustion en 
gine of any desired type, 3 representing the 
main shaft of said engine, which turns in suit 
able bearings on the casing 1 and projects be 
yond said bearings. One of the projecting 
portions of the shaft has a spiral toothed gear 
wheel 4, which meshes with a similar wheel 5 
on an upright shaft 6, the latter being adapted 
to suitable bearings on the casing 1 and being 
provided with a spiral toothed gear 7, which 
meshes with a similar gear 8 on a shaft 9 
parallel with the shaft 3 and also mounted 
so as to turn in suitable bearings on the cas 
ing 1. Any suitable gearing may, however, 
be used to transmit motion from the shaft 3 

terposed gearing may in some cases be dis 
pensed with altogether. The shaft 9 is geared 
to a parallel shaft 10 by means of a pair of 
spiral toothed gears 11 and 12, one of these 
gears (in the present instance the gear 11 of 
the shaft 9) being considerably longer than 
the other, so that the short gear can travel 
across the face of the longer gear from One 
end of the same to the other. The gear 12 is 
splined upon the shaft 10, so that it is free to 
move longitudinally thereon, but cannot turn 
independently thereof, and such longitudinal 
movement can be readily effected by means of 
a lever 13, to which is connected a fork 14, 
the latter engaging a grooved collar 15, which 
is secured to the gear 12. When the shaft 9 
is dispensed with, the gear 11 may be mounted 
directly upon the shaft 3 of the engine, the 
relative sizes of the gears 11 and 12 providing 
for any desired speed of rotation of the shaft 
10 in respect to that of the shaft 3. The shaft 
10 carries an eccentric 16 or other means for 
operating the sparking device of the engine. 

In the present instance the eccentric-strap 
17 is connected by a rod 18 to a lever 19, and 
said lever carries a trigger 20, Fig. 4, which 
is adapted to engage an arm 21 on the Sparker 
shaft 22 of the engine, whereby as the lever 
19 is vibrated said trigger will strike and lift 
said arm 21, which is free to turn on the 
shaft 22. It is, however, connected to said 
shaft through a spring 30, one end of which 
is fixed to said arm, while its other end is 
held in a cap 31, made to inclose said spring 
and attached to the shaft 22 by a set-screw. 
A collar 32, pinned to the shaft, has a pro 
jecting lug 33 placed to engage a similar lug 
34 on the arm 21, and there is in addition the 
usual sparking terminal or electrode 35 on 
said shaft, the movement in one direction of 
the arm 35 forming said electrode being lim 
ited by a pin 36 and in the other direction by 
the second or fixed electrode within the en 
gine-cylinder. After the trigger 20 has lifted 
the arm 21 for a predetermined distance, and 
thereby wound up the spring 30, Said arm 
slips off of the end of said trigger and being 
returned somewhat violently to its normal 
position under the action of the spring causes 

50 to the shaft 9, or the latter shaft and the in- the lug 34 to strike the lug 33 on the collar 32. 
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Since the electrodes within the engine are in 
contact with each other as long as the arm 21 
is being lifted, the blow given to the lug on 
collar 32 causes partial revolution of the shaft 
22, thus separating the electrodes and form 
ing a spark which explodes a charge in the 
cylinder in the well-known manner. 
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The lever 19 is hung to a pin 23 on an ec 
centric 24, and the latter is mounted in a 
bearing on the fixed structure of the engine, 
so that it is free to turn therein, whereby 
when the eccentric is in position shown in 
Fig. 2 the trigger 20 of the lever 19 will be in 
position to engage the arm 21 of the Sparker 
shaft; but when the eccentric is partially ro 
tated in its bearing, so as to carry the pivot 
pin 23 outwardly, the lever 19 and its trigger 
will be likewise moved outwardly, and said 
trigger will clear the arm 21, and thus arrest 
the operation of the sparker. 
Longitudinal movement of the spiral toothed 

gear 12 along the face of the gear 11 will 
cause partial turning movement of said gear 
12, and consequently of the shaft 10, and this 
will change the timing of the eccentric 16 in 
respect to the acting stroke of the engine. 
Consequently the formation of the spark and 
the explosion of the gas in the cylinder of the 
engine can be effected at any desired point in 
the forward position of the piston during the 
active stroke. The gear 11 may, if desired, 
be the movable gear instead of the gear 12. 
The sparker may operate on every stroke, 

as in engines of the two-cycle type, or on 
every other stroke, as in engines of the four 
cycle type, the gearing for driving the shaft 
10 being constructed accordingly, and instead 
of Operating a mechanical make-and-break 
device, as described, the shaft 10 may, if de 
sired, carry a rotating cam--such, for in 
stance, as represented at 25 in Figs. 1 and 3 
this cam acting upon a contact-finger 26, so 
as to cause it to make and break contact with 
a fixed terminal 27, and thereby convey cur 
rent at the proper intervals to a sparking 
plug 28 on the cylinder, or both of these de 
vices may be used upon the same engine, as 
shown, so that either is available, the current 
Supply to the plug 28 being controlled by a 
switch 29. 
Having thus described my invention, claim 

and desire to secure by Letters Patent 
1. The combination of the rocking igniter 

shaft of an internal-combustion engine with 
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the projecting arm of said shaft, a lever hav 
ing a portion for engaging said arm, means 
including a reciprocating bar positively con 
nected to the lever for rocking the same, a 
shiftable fulcrum for said lever and means 
for moving said fulcrum and the lever to 
cause the latter to engage with or be disen 
gaged from the arm on the igniter-shaft, with 
a non-moving device for adjusting the time of 
engagement of the lever with the arm on the 
igniter-shaft, substantially as described. 

2. The combination of the rocking igniter 
shaft of an internal-combustion engine, a pro 
jecting arm thereon, a lever having a portion 
for engaging said arm, with means for oscil 
lating said lever, a movably-mounted eccen 
tric for supporting the lever and means for 
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rotating said eccentric, the eccentric having 
a throw such that in one position it permits 
said portion of the lever to engage with the 
arm on the igniter-shaft and in another posi 
tion causes said lever to be disengaged from 
said arm, substantially as described. 

3. The combination in a sparking device 
for an internal-combustion engine of an en 
gine-frame, a shaft free to oscillate and hav 
ing a contact-piece for causing a spark, an 
arm on the shaft, a lever, a cylindrical piece 
having a supporting-bearing on the frame, a 
pin engaging the lever and eccentrically car 
ried on said cylindrical piece, means for turn 
ing said piece so as to bodily move the lever, 
said lever having means for engaging and op 
erating the arm on the oscillating shaft and 
having pinned to it a reciprocating shaft free 
to move toward and from the fulcrum of the 
lever, substantially as described. 

4. The combination of an engine-frame, an 
oscillating shaft carrying an arm, a cylin 
drical piece having a bearing on the frame and 
means for moving it thereon, a lever pivoted 
eccentrically to said piece, a bar pivoted to 
the lever and placed to engage the arm on the 
oscillating shaft, with an adjustable piece car 
ried by the engine-frame and placed to en 
gage the said pivoted bar, and means for op 
erating the lever, substantially as described. 

In testimony whereof have signed my name 
to this specification in the presence of two sub 
scribing witnesses. 

COLEMAN B. HARRIS. 
Witnesses: 

F. E. BECHTOLD, 
Jos. H. KLEIN. 
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