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UNITED STATES PATENT OFFICE. 
JAMES G. HEASLET, OF DETROIT, MICHIGAN, ASSIGNOR TO THE STUDEBAKER 

CORPORATION, A CORPORATION OF NEW JERSEY. 

SPARK CONTROL IN COMBUSTION-ENGINES. 

1,239,689. 
Application ?led August 13, 1915. 

To all whom it may concern: 
Be. it known that I, JAMES G. .HEASLET, a 

citizen of the United States of America, and 
resident of Detroit, in the county of ‘Wayne 
and State of Michigan, have invented certain 
new and useful‘ Improvements in Spark Con 
trols in Combustion-Engines, of which the 
following is a speci?cation. 
This invention relates to an improvement 

in means for controlling the throttle and 
spark-producing means in the operation of 
internal combustion engines. 
In the operation of such engines, it is de 

sirable, under certain conditions of load and 
speed and fuel supply to advance the spark 
so as to cause an explosion of gas in antici 
pation of the completion of the piston stroke. 
This is accomplished manually, usually by 
the hand or foot of the operator, resulting 
in the displacement of What is known as the 
“timer” from a zero position where the spark 
is generated at or adjacent to the full thrust 
of the piston, to a position where its contact 
with the controller operates to produce the 
spark at a point before the piston completes 
its stroke. The same result is also accom 
plished by automatic means, dependent upon 
the speed at which the motor is rotating, 
such apparatus being adjusted .to advance 
the spark in proportion to the increase of 
motor speed. . 
Such spark-controlling devices are usually 

adjusted and operated most e?iciently under 
conditions where a limited volume of gas 
and air su?icient for normal road conditions 
is supplied to the motor. I have observed, 
however, that when a greater volume is sup 
plied to the motor than the limited volume 
above referred to, to meet abnormal road 
conditions and where the spark is still ad 
vanced. the resultant phenomena is a pound 
ing of the engine. due to conditions which 
are well, understood in the operation of such 
motors. Such pounding can, however, be 
avoided by retarding the spark in anticipa 
tion of, or at the time, that a greater vol-' 
ume of gas is supplied to the motor, but, in 
order to accomplish such retardation of the 
spark with the increase of gas volume. it is 
necessary (or it has heretofore been neces 
sary) to changelhc :uljustmcnt ot' the spark 
controlling n|ca'h.\s. he the same manual or 
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automatic, such change necessitating the re 
adjustment of the spark-control when the 
volume of gas supplied is again restored to 
the normal minimum volume. 
The object of my invention is to provide 

means, operating in unison with throttle‘ 
mechanism, whereby the spark controlling 
mechanism will be subject to throttle con 
trol mechanism, when and after the throttle 
is opened to supply combustible ?uid to the 
motor in excess of a predetermined volume, 
without however disturbing the setting or 
adjustment of either manual or automatic 
spark controlling means employed when a 
less volume than that referred to is admitted 
to the motor. My object being to retard the 
spark when an abnormal volume of gas is 
supplied to the motor to meet conditions of 
engine load, and toy restore the spark to its 
setting under manual, or adjustment under 
automatic spark control, w‘ an the volume of 
gas suppl)v is again reduced to a normal and 
predetermined volume. . i 

I accomplish these results as follows:—— 
Sparking mechanisms comprise two ele 
ments, a timer and a spark controller, 
mounted in such relation that the timer on 
gages the spark controller in the course of 
its revolution, thus causing the breaking of 
the circuit and the resultant spark. The 
timer is adjustably mounted to turn on its 
axis, and the manual or automatic control 
above referred to comprises the moving of 
the timer on such axis and, by so doing, de 
termining the point in the arc of its rotation 
at which it will engage the controller. 
Ileretofore the controller has been mounted 
in a stationary position. In the present em 
bodiment of my improvement I mount the 
controllcr so that it may be rotated for pur-t 
poses oi’ adjustment in the same are as that 
in which the timer moves, to the end that I 
may adjust the position of the timer in its. 
relation to the controller, or the position of 
the controller in its relation to the timer. 
In the embodiment of my invention here 
disclosed, I show the timer under automatic 
control. regulated according to the speed 
of engine rotation. On the other hand, I 
place the controller under the control of 
nicans operating either l>_v or in unison with 
the throttle control. It will be obvious, 
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therefore, that it is possible for me, under 
this construction, to neutralize the opera 
tion of either one of these controls by 
moving the other control in a direction to 
meet and compensate for vthe movement of 
the other member oppositely controlled, 
without interfering with or changing the ad 
justment of such control, that is to say, 
when the timer is advanced to a certain po 
sition by the manual or automatic control, 
and there maintained under predetermined 
conditions of speed and under conditions 
when a certain volume of gas is supplied to 
the motor (it matters not whether such con 
~trol is mounted. to operate either the timer 
or the circuit controller), it is obvious that 
if I move the other member in the arc of 
its movement, in the same direction and to 
the same extent as the timer has been pre 
viously moved, it will neutralize the effect 
of the movement of the timer and restore 
the point of their engagement to a zerojpo 
sition and thus retard the spark, the zero 
position in such case being understood to be 
the point at which the spark is caused to op 
erate when the piston is at or adjacent to the 
limit of its thrust. 

In the present embodiment of my inven~ 
tion is shown one means by which the results 
above referred to may be accomplished. .I 
doinot, however, intend to limit my claims to 
the present embodiment, for it will be appar 
ent that other and different means may be 

' employed to accomplish the neutralizing ef 

50 

5.5 

feet above described, provided such means 
operate to automatically retard the spark at, 
and after, a predetermined volume of gas is 
supplied to the motor, such means operating 
under the control, or operating in unison 
with the throttle, to cut out or automatically 
neutralize the effect of the normal spark‘con 
trolling means without changing the adjust 
ment of such means. 

I have illustrated my invention in the ac~ 
companying drawings, wherein Figure 1 is a 
diagrammatic view, partly in elevation and 
partly in section, showing a throttle and 
means to control the same, together with an 
elevation in plan view, of the device em 
ployed by me to accomplish the results above 
referred to. Fig. 2 is a plan view of the de 
vices shown in section in Fig. 7, the same be 
ing taken on the line 2 2, that is to say, with 
the hood or cap 19 removed. Fig. 3 is a plan 
view of the devices shown in Fig. 7 on the 
line through 3, the apparatus in this draw 
ing being shown in a-zero or normal position. 
Fig. 4 is a duplicate of Fig. 3, showing the 
device in an abnormal position, that is to 
say, with the arms distended by the opera 
tion of centrifugal force. Fig. 518 a hori 
zontal section of Fig. 8 taken on line 5 5. 
Fig. 6 is a view of Fig. 2 showing the 
timer advanced and the controller also ad 

This view also 
Fig. 7 is a 

vanced to meet the same. 
shows the throttle fully open. 

65 

vertical section of Fig. 2 on the line 7 7 with I , 
the hood or cap 19 in place. Fig. 8 is a simi 
lar vertical section to that of Fig. 7, taken 
on the line 8 8 of Fig. 2. 

1 is a tube through which combustible 
?uid is supplied to the motor. It contains a 
butter?y valve, 2, which is mounted on shaft 
3, the latter being journaled in the walls of 
the tube 1. On the opposite side of said 
tube 1 and secured to the shaft 3, as indi 
cated in dotted lines in Fig. 1, is a bell crank 
lever having two arms, 4 and 5. 6 is a heli 
con spring secured at one end, as at 7, to a 
stationary member, and at the other end to 
the arm 5 of said bell crank lever at point 8, 
its tension being directed to hold the valve 
2 normally closed. 9 is a rod with one end 
pivotally connected to the arm 5, and at the 
other end passing through a hole, 12, in the 
floor, 11. 13 is a pushbutton and 1a is the 
illustration of a human foot bearing on the 
same. 15 is a rod pivotally connected at 16 
with the arm 4 of the bell crank lever re 
ferred to, and at the other end pivotally con 
nected at 17 with an arm 21, the operation of 
which will hereafter be described. 18 indi 
cates a screw adjustment by which the throw 
of the arm 15, in its relation to the arm 21, 
may be determined and adjusted. 

Referring to Figs. 7 and 8, 25 is a suitable 
support for a sleeve, 23, the latter having a 
central aperture at 2st, and a bearing surface, 
28, at the top thereof. 26 is a casing pro 
vided with a stem, 27 , and a shoulder adapt 
ed to rest on the bearing surface 28, said 
stem being provided with annular groove 29. 
The stem 27 is keyed to revolve within the 
sleeye 23 by the screw 29“. Casing 26 has the 
bearing surface 30 and annular walls 31. 

22 is the shaft mounted to be rotated in 
unison with motor revolution. It is adapted 
to be mounted within the stem 27, and is 
provided with a shoulder to rest on the bear 
ing surface 30 of the casing 26. It is pro 
vided with the radial arms 47 and 118, and is 
further projected into the stem 50. 
The springs 20 are attached to the walls 

of casings 26 ‘at 32' and operate to hold cap 
19 in position; interposed between the cap 
19 and the walls 31 of the casing 26 isa par~ 
tition or plate 33 having a central aperture 
34 and screw holes 37, and an annular boss 
35, to receive the walls 31 of the casing 26, 
and an annular boss 36 to receive the Walls 
of the cap 19. 38a and 116“ are screws adapt~ 
ed to secure the circuit controller in posi 
tion on the plate 33. 

Referring to Fig. 2, I there illustrate a 
timer and a circuit controller, the latter com 
prisingthe following elements: 38, is a post 
screwed to the plate 33 by the screw 38'“1 and 
carrying the electric contact point 39, which 
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is adjustable by set screw 40 in its relation 
with the electric contact point 41. 42 is an 
arm carrying the electric contact point 41, 
and also the physical contact point 43, which 

5 is adapted to engage either end of the timer 
54. Arm 42 is pivoted at 44 to the link 45, 
which in turn is secured in a ?xed position to 
the plate 33 by the screw 46“. ' 
Referring to Figs. 3, 4, 7 and 8, 47 and 

48 are two arms, preferably integral with 
-. the shaft 22, and having their bearing on 
the surface 30 of the casing 26, the stem 50 
rising intermediate said arms on the axis 
of the shaft 22. 51 and 51 are loaded 
levers .pivotally connected to the arms 47 
‘and 48 by the bolts 52 and 5221 respectively. 
53 and 53 are helical springs interposed be 
tween the ends of said levers and the bolts 
“last referred to, having their tension di 
rected to hold said weighted levers in the 
position shown in Fig. 3, whereas, under 
the exercise of centrifugal force they are 
thrown into the'position shown on Fig. .4. 
54, shown in full lines in the Fig. 2 is a 
timer, oval in form, the ends 55 and 56 
mounted to engage the contact point 43 of 
the circuit controller. This timer is shown 
in dotted lines in Fig. 3, in its normal or 
zero position, and in dotted lines in Figs. 2 
and‘ 4 in its abnormal position, that is to 
say, when in its operation the spark is ad— 
vanced. The timer 54 is internally bored, 
as at 57, such bore being adapted to receive 
the stem 50, and it is mounted within the 
aperture 34 in the plate 33. 58 I character~ 
ize as the neck of the timer, from which 
radiate two arms, 59—59. 60 and 60 are 
links interposed between the respective ends 
of the arms 59 and the weighted levers 51, 

‘a such pivotal connection being accomplished 
by the bolts 61. . 
The operation of this device is as fol 

elowsz Assuming that the automatic spark 
control, the operation of which will be pres 
ently described, is set to operate in con 
Iformity with a predetermined rate of motor 
‘revolution and under conditions Where a 
predetermined volume of gas is supplied to 
the motor, these conditions satisfying the 
normal requirements of usage in the opera 
tion of automobiles, resulting in the satis 
factory operation of the motor under nor 
mal conditions of load. (The operation of 
the device under abnormal conditions of 
load will be dealt with presently.) Under 
the normal conditions of load above re 
ferred to, the valve 2 is so adjusted that the 
movement of the valve by the pressure of 
the foot 14 on the button 13 will not oper~ 
ate to move the rod 15 until the valve is 
moved on its axis to points substantially as 
indicated in Fig. 1. In this position it will 
be noted that the valve is open and that a 
certain volume of gas, measured by the ex 

tent of such opening, is permitted to flow 
to the motor, this I characterize as a prede 
termined volume capable of being measured 
and regulated. The relation of such volume 
to the devices herein described is regulated 
according to the length of the stem 15 as 
controlled by the set screw 18. During the 
period that this predetermined volume of 
gas is flowing to the motor, the automatic 
control as herein described, or the manual 
control if such be employed, is undisturbed 
by the operation of mechanism presently to 
be described. Hence it may be said that 
during a period when a predetermined vol 
ume of gas is ?owing into the motor, that 
is to say, a volume governed by the position 
of the valve 2, ‘the motor is entirely in the 
control of the spark regulating means as at 
present employed and as well understood in 
the art. This operation is maintained dur 
ing normal road conditions, as, for instance, 
where the machine is traveling over a level 
or approximately level road, thus present 
ing a uniform or approximately uniform 
load to the operation of the motor. Under 
these conditions, the spark may be, and usu 
ally is, advanced a predetermined degree, 
as the best results are obtained under such 
conditions. 
The automatic sparkcontrol above de 

scribed operates as-follows: The shaft 22 is 
geared to operate in conformity with mo 
tor speed, and such operation causes the 
arms 47 and 48 to revolve about the axis of 
the shaft 22, of which they form a' part. 
The weighted levers 51 and 51 are respec 
tively pivoted at the ends of the arms 47 
and 48 and bound thereto by the springs 
53-53. The timer 54 is mounted on the 
stem 50 and its arms 59—59 are secured to 
the weighted levers by the links 60—60. 
Under normal conditions, when the engine 
is running slow, the elements last described 
are found in the position shown in Figs. 2 
and 3. Under such conditions the timer 54 
makes contact with the controller knob 43 
at predetermined intervals in the course of 
its rotation, the adjustment being such as to 
produce a spark in the cylinder atla time 
when the piston is at or adjacent to its full 
thrust, this I characterize as the “zero posi 
tion”. However, as the speed of the rota 
tion of the engine increases, the weighted 
levers 51, because of the power of centrifu 
gal force exercised upon them, are distend~ 
ed against the tension of the spring 53 into 
or adjacent to the position shown in Fig. 4, 
thus operating to turn the timer 54 on its 
axis and bring the same, say, into the posi 
tion shown in dotted lines in Figs. 2 and 4 
and in full lines in Fig. 6. The operation 
of the timer under these conditions is to 
cause the spark to be produced in the cylin 
der in advance of the piston accomplishing 
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its full stroke, such relation being generally 
characterized as an “advance spark”. The 
device just described is one of many forms 
of automatic spark control. The manual 
controller consists of any means operated 
manually to turn the timer 54 in like man 
ner at the will of the operator. 
Under the conditions which I have de 

scribed, it is intended that the automatic 
control just described shall operate during 
the period that the throttle is in a position 
to deliver to the engine a predetern'iined vol 
ume of gas, as, for instance under conditions 
similar to those which I have graphically 
illustrated in Fig. 1, where the valve is 
shown partly open. 

Suppose. now, an abnormal load is op 
posed to the operation of the engine, such, 
for instance. as an unusual grade, a sandy 
road or the like. Under these conditions, it 
is desirable, and in many cases necessary, to 
supply the engine with a greater volume of 
gas. As previously stated, if this greater 
supply of gas is fed to the engine while the 
spark is materially advanced, the engine be 
gins to pound, due to well known phenomena 
not necessary here to enumerate, thereby los 
ing etliciency and endangering the life of the - 
motor. It is necessary, therefore, to imme 
diately retard the spark, this can be done un 
der conditions of manual control by turn 
ing the timer to zero, and, under conditions 
of automatic control, by slowing down the 
speed of the motor. Both of these opera 
tions are objectionable, for the reason that in 
the case of the manual control when the sup 
ply of gas again becomes normal, it'be 
comes necessary to go through the operationv 
of readjusting the spark to normal condi 
tions, which requires skill and attention. 
\Vhere automatic control is employed, it is 
undesirable. and sometimes impracticable, to 
slow down for the purpose of meeting the 
conditions described. Therefore, it becomes 
of the ?rst importance to ?nd means by 
which the spark may be retarded without in 
terfering with such adjustments. I will 
now describe the manner in which I accom 
plish this result: Further pressure on the 
button 13 causes the valve to open to supply 
a volume of gas in excess of that supplied 
under normal conditions, and, as the valve 
2 .is opened by the pressure of the foot, the 
bell crank lever l is moved in the arc of the 
circle indicated in dotted lines in Fig. l and 
operates to move the rod 1:") in the direction 
of the movement of the bell crank lever 4, 
and. in so doing. moves the arm 21. carrying 
with it the casing 96. which is mounted on 
the stem 27 to revolve in the sleeve 23. carry 
ing with it plate 3?» and the circuit control 
ling mechanism represented by the contact 
point 42’, and electric contact points 39 and 
41. all of which. as hereto't'ore stated. are 
mounted on plate 83. This change of posi 
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tion is indicated in dotted lines in Fig. 2 and 
full lines in Fig. 6, where it will appear that, 
notwithstanding the fact that the timer 54 
has been moved into a position to advance 
the spark, as shown in dotted lines Figs. 2 
and 1, the fact that contact point 43 and its 
accompanying members have been moved 
in the arc of their mounting in the same di 
rection (as shown in dotted lines Fig. ‘2 and 
full lines Fig. 6), operates to bring the point 
of engagement between them to the zero po 
sition from whence. they started, and hence 
operates to neutralize the effect oi? the move 
ment of the timer 5st, thus retarding the 
spark during the period that the valve 2 is 
opened to admit a volume of gas in excess of 
that predetermined volume under which the 
automatic control is adjusted to operate, 2'. 0. 
under normal conditions. \Vhen, however, 
the pressure of the foot is relieved from but 
ton 13 sufficiently to permit the valve 2 to be 
restored to its normal position in the power 
of the spring 6, casing 26, carrying the con 
troller and the contact point 13 is again re 
stored to its normal position, thus again ad’ 
vancing the spark to the position which it 
occupied prior to the opening of the throttle 
for the purpose of supplying an abnormal 
Volume of gas, 
Hence it will be apparent that the objects 

that I have in view, as heretofore stated, are 
accomplished by inter-posing a secondary 
spark control operating in. unison with 
throttle-control and adapted to neutralize 
the effect of a primary throttle control when 
a predetermined volume of gas is supplied to 
the motor, such volume being in excess 0 
the volume employed during the operation 
of the primary spark controlling means. 

lV-hat I claim is: 
1. In an internal combustion engine, a 

throttle, and sparking mechanism, in com 
bination with means operable by the throttle, 
only after the latter is opened beyond a pre 
determined extent, to control the sparking 
mechanism. 

2. In an internal combustion engine, a 
throttle, and sparking mechanism. in com 
bination with means operable by the throt 
tle, only after the latter is opened beyond 
a predetermined extent, to retard the spark 
as the throttle is further opened and to sub 
sequently advance the spark as the throttle 
is returned to the position of said predeter 
mined extent oi? opening. 

8. In an internal combustion engine, a 
throttle, and sparking mechanism, in combi 
nation with means operable by the opening 
and closing of the throttle for shifting the 
sparking mechanism to advance or retard 
the spark, said means being operable to con 
trol the sparking n'ieehanism when the throt 
tle is opened in excess of that necessary to 
supply a predetermined amount of gas to 
the motor, any operation of the throttle to 
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admit less than said predetermined amount 
of gas having no effect upon the sparking 
mechanism. , 

4:. In an internal combustion engine, a 
throttle, and sparking mechanism, in combi 
nation with controlling means operated. by 
the opening and closing of the throttle for 
controlling the sparking mechanism, said. 
means being operable to control the spark 
ing mechanism when the throttle is opened 
in excess of a predetermined maximum, un 
der which maximum the operations of the 
throttle do not control the sparking. mech 
anism. 

5. In an internal combustion engine, a 
throttle, and sparking means, in combina 
tion with means, independent of‘the throttle, 
to control said sparking means during a pe 
riod when the gas supply is limited by said 
throttle to a predetermined volume, with ad 
ditional means to ‘control said sparking 
means, the latter operating only when the 
gas supply exceeds the‘ predetermined vol 
ume referred to as the limiting field of op 
eration of the ?rst-mentioned controlling 
means, the operation of said second control 
ling means being progressively to retard the 
spark as the‘volume of gas increases with 
out interference with any manual or auto 
matic adjustment of ' the ?rst-mentioned 
spark controlling means. 

6. In an internal combustion engine, av 
throttle, and sparking means, in combina 
tion with manually operable means for si 
multaneously regulating both the throttle 
and the sparking means, said manual means 
being operable to regulate the throttle with 
in a predetermined zone without effecting 
regulation of- the sparking means. 

7. In. an internal combustion engine, a 
throttle, and sparking means, in combina 
tion with manually operable means for si 
multaneously regulating both the throttle 
and the sparking means, said manual means 
being operable to regulate the throttle with 
in a predetermined zone without effecting 
regulation of the sparking means, and 
means for automatically returning the throt 
tle and sparking means to their initial con. 
ditions after being operated upon by said 
manual means. > 

8. In an internal combustion engine, a 
throttle, and sparking means, in combina 
tion with manually operable means for sep-‘ 
arately controlling the throttle during a pre 
liminary travel of the throttle, said manual 
means being also operable, upon a further 
throw of the throttle thereby, to simulta-,' 
neously control the sparking means. ' 

9. In an internal combustion engine, a 
throttle, and sparking means, in combina 
tion with manually operable means for sep 
arately controlling the throttle during a 
preliminary travel of the throttle. said means 
being also operable, upon a further throw of 

the throttle thereby, to simultaneously op 
4 

erate the sparking means to retard the 
spark. 

10. In an internal combustion engine, a 
throttle,.and sparking means, in combina-'_ 
tion withmanually operable means for sep 
arately controlling the throttle during a pre- " 
liminary travel of thethrottle, said means 
being also operable, upon a further throw 
of the throttle thereby, to simultaneously op 
erate the sparking means to retard the spark, 
and means for automatically returning the 
throttle to its normal position and simulta 
neously advancing the spark to its initial 
condition subsequently to the operation of 
the manually operable means. 

11. In an internal combustion engine, a 
throttle, and sparking means, the latter em 
bodying two cooperating mechanisms, one of 
which embodies an electric circuit make and 
break device, and the other of which em— 
bodies means for periodically actuating said 
make and break device, in combination with 
means operated by the opening and closing 
of the throttle for shifting one of said mech 
anisms relative to the other to advance or 
retard the spark synchronously with any 
change of adjustment of the throttle beyond 
a predetermined maximum opening. 

12. In an internal combustion engine, a 
throttle, and sparking means, the latter em 
bodying two cooperating mechanisms, onev 
of which includes an electric circuit make 
and break device, and the other of which 
embodies means for periodically actuating 
said make and break device, in combination 
‘with means for shifting the actuating means 

. relative to the make and break device for 
advancing the spark, and means for subse 
quently shifting the make and break device 
relative to the actuating means to bring them 
into such relative positions as to retard the 
spark to normal. 

13. In an internal combustion engine, a 
throttle, and sparking means, the latter em-. 
bodying two cooperating mechanisms, one 
of which includes an electric circuit make 
and break device, and the other of which 
embodies means for periodically actuating 
said make and break device, in combination 
‘with means ‘for automatically shifting the 
actuating means relative to the make and 
‘break device for advancing the spark, and 
means, operable by the movement of the 
throttle, for shifting the make 'and break 
device relative to the actuating means to 
bring them into such relative positions as to 
retard the spark to normal. 

14. In an internal combustion engine, a 
throttle, and sparking means. the latter em 
bodying two cooperating mechanisms, one 
of which includes an electric circuit make 
and break device. and the other of which 
embodies means for periodically actuating 
said make and break device, in combination 
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with means for shifting the actuating means 
'relative to the make and break device for 
advancing the spark, and means, operable 
upon the opening of the throttle beyond a 
predetermined point, for shifting the make 
‘and break device to the position which it 
initially occupied relative to its actuating 
means, for the purpose of retarding the 
spark to the same'extent as said spark was 
advanced by the movement of the actuating 
means relative to the make and break device. 

15. In an internal combustion engine, a 
throttle, and sparking means, the latter em~ 
bodying two cooperating mechanisms, one 
of which includes. an electric circuit make 
and break device, and the other of which 
embodies means for periodically actuating 
said make and break device, in combination 
with means for shifting the actuating means 
relative to the make and break device for 
advancing the spark to a predeterminedde 
gree, during which operation the throttle 
may be opened to a predetermined maxi 
mum, at will, without having any effect 
upon the adjustment of the parts, and means 
operable upon vthe further opening of the 
throttle to shift the make and break device, 
relative to its actuating means, to the posi 
tion which it initially occupied relative to 
its actuating means, for the purpose of. re 
tarding the spark to the same extent as said 
spark was advanced by the movement of the 
actuating means relative to the make and 
break device. 7 

16. In an internal combustion engine, a 
throttle, and sparking means, in combina 
tion with manually operable means for si 
multaneously regulating.» both the throttle 
and the sparking means, said manually op 
erable means being'adapted to be operated 
at will up to a predetermined maximum de 
gree of opening of the throttle, without ef 
fecting regulation of the sparking means, 
‘but adapted to retard the sparking means 
synchronously with the opening of the 
throttle beyond such predetermined maxi 
mum, and means, operating independently 
of the throttle, for automatically regulating 
the sparking means at such times as the 
throttle opening is equal to, or less than, 
the predetermined maximum opening re 
ferred to. 

17. In an internal combustion engine, a 
throttle, and a sparking device comprising 

- two cooperating mechanisms, one of which 
is rotatable in timed relation with the motor 
and adapted to actuate the other, which is 
normally stationary, for the purpose of pe 
riodically producing a spark, means for ad 
justing the position of the rotatable mech 
anism with reference to the normally sta 
tionary mechanism to advance the spark, 
and means for also advancing the normally 
stationary mechanism to the same extent as 
the rotatable mechanism is advanced to com 
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pensate for or neutralize the movement of 
the rotatable mechanism. 

18. In an internal combustion engine, a, i 
throttle, and a sparking device comprisin 
two 'cooperatin mechanisms, one of whic 
is rotatable in tlmed relation with the motor 
and adapted to actuate the other, which is 
normally stationary, for the purpose of pe 
riodically producing a spark, means for ad 

70 

justing the-position of the rotatable mech- 75 
anism with reference to the normally sta- > 
tionary mechanism to advance the spark, 
and means for also advancing the normally 
stationary mechanlsm to the same extent as' 

e 

the rotatable mechanism is advanced to com- 80 
pensate for or neutralize the movement of 
the rotatable mechanism, said means for ad-' 
vancin the normally stationary mechanism ' 
being ependent for its operation upon the 
opening of the throttle beyond a predeter- 35 
mined maximum. , 

' 19. Ina device of the class described, a 
shaft driven in synchronism with the power 
shaft of an internal combustion engine, a, 
trip cooperating with said power shaft and 90 
rotatable therewith, normally stationary 
mechanism mounted adjacent the trip and 
operated thereby to periodically make and 
break the ignition circuit, means for vary 
ing the position of the trip relative to the 95‘ 
piston stroke of the engine to advance the 
spark as the speed of the engine increases, 
and means for shifting the normally sta 
tionary mechanism to retard the spark. 

20. In a device of the class described, a 100 
shaft driven' in synchronism with the power 
shaft of an internal combustion engine, a 
trip cooperating with said power shaft and 
rotatable therewith, normally stationary 
mechanism mounted adjacent the trip and 105 
operated thereby to periodically make and ‘ 
break the ignition circuit, means for vary- -’ 
ing the position of the trip relative to the 
piston stroke of the engine to advance the i 
spark as the speed of the engine increases, 110 
and means, operable by the throttle, for 
shifting the normally stationary mechanism 
to retard the spark. 

21. In a device of the class described, a . 
shaft driven in synchronism with the power 115 
shaft of an internal combustion engine, a 
trip cooperating with said power shaft and 
rotatable therewith, normally stationary 
mechanism mounted adjacent the trip and 
operated thereby to periodically make and 120 
break the ignition circuit, means for vary 
ing the position of the trip relative to the 
piston stroke of the engine to advance the 
spark as the speed of the engine increases, 

tionary mechanism, said means being oper 
able by the throttle to retard the spark 
when said throttle is opened in excess of a 
predetermined maximum. 

22. In a device of the class described, a 130 

and means for shifting the normally sta- 125 



15 

20 

25 

35 

40 

45 

50 

55 

60 

1,239,689 . 

shaft driven in synchronism with the power 
shaft of an internal combustion engine, a 
trip cotiperating with said power shaft and 
rotatable therewith, I normally stationary 
mechanism mounted adjacent the trip and 
operated thereby to periodically make and 
break the ignition circuit, means for vary 
ing the position of the trip relative to the 
piston stroke of the engine to advance the 

- spark as the speed of the engine increases, 
and means for shifting the normally sta 
tionary mechanism, said means being oper 
able by the throttle to retard the spark When 
said throttle is opened in excess of a pre 
determined maximum, any operation of the 
throttle, when the same is opened less than 
the predetermined maximum, having no 
effect on the spark control. 

23. In an internal combustion engine, a 
throttle, and sparking means, the latter em 
bodying two cooperating mechanisms, one 
of which includes an electric circuit make 
and break device, and the other of which 
embodies means for periodically actuating 
said make and break device, in combination 
with means for shifting the actuating means 
relative to the make and break device for 
advancing the spark, and means for sub 
sequently shifting the make and break de— 
vice relative to the actuating means to bring 
them into such relative positions as to re 
tard the spark. 

24. In an internal combustion engine, a 
_ throttle, and sparking means, the latter em 
bodying two cooperating mechanisms, one of 
which includes an electric circuit make and 
break device, and the other of which em 
bodies means for periodically actuating said 
make and break device, in combination with 
means for automatically shifting the actuat 
ing means relative to the make and break de 
vice for advancing the spark, and means, 
operable by the movement of the throttle, 
for shifting the make and break device rela 
tive to the actuating means to bring them 
into such relative positions as to retard the 
spark. 

25. In a device of theclass described, a 
shaft driven in synchronism with the power 
shaft of an internal combustion engine, a 
trip cooperating with said power shaft and 
rotatable therewith, normally stationary 
mechanism mounted adjacent the trip and 
operated thereby to periodically make and 
break the ignition circuit. means for vary 
ing the position of the trip relative to the 
piston stroke of the engine to advance the 
spark as the speed of the engine increases, 
manually controlled means for shifting the 
normally stationary mechanism to retard or 
advance the spark, and a throttle operable 
by said manually controlled means, said 

means being operable to open the throttle to 
a predetermined extent before shifting the 
normally stationary mechanism. 

26. In a device of the class described, a 
shaft driven in synchronism with the power 
shaft of an internal combustion engine, a 
trip cooperating with said power shaft and 
rotatable therewith, normally stationary 
mechanism mounted adjacent the trip and 
operated thereby to periodically make and 
break the ignition circuit, means for varying 
the position of the trip relative to the piston 
stroke of the engine to advance the spark as 
the speed of the engine increases, manually 
controlled means for shifting the normally 
stationary mechanism to retard or advance 
the spark, a throttle operable by said manu~ 
ally controlled means, said means being 0 
operable to open the .throttle to a’ pre 
determined extent before shifting the nor— 
mally stationary mechanism, and means for 
automatically returning the stationary 
mechanism and manually controlled means » 
to their normal conditions subsequently to 
the manual operation thereof. 

27. In an internal combustion engine, a 
throttle, and sparking means embodying two 
elements, one of which is controlled by a 
governor, and the other of which is inde 
pendent of the throttle up to the point of 
supplying a predetermined amount of gas 
to the engine, and controlled by the throttle 
only when said throttle is opened to supply 
an additional amount of gas to the engine. 

28. In an internal combustion engine, a 
throttle, and sparking means embodying 
two cooperating mechanisms, one of which 
is controlled by the speed of the engine to 
automatically advance the spark with an in 
crease in engine speed, and the other of 
which is controlled by the throttle after 
the throttle is opened beyond a predeter 
mined maximum to neutralize the advance ‘ 
of the spark by the former mechanism, said 
throttle operating within the predetermined 
maximum independently of the sparking 
means. 

29. In an internal combustion engine, a 
throttle, and sparking means embodying two 
mechanisms, one of which is controlled by a 
centrifugal governor to advance the spark 
with an advance in engine speed, and the 
other of which is controlled by the throttle 
only after said throttle is opened beyond a 
predetermined extent to neutralize the ad 
advance of the spark by the ?rst mechanism. 

Signed by inventor at Detroit, Michigan 
this 10th day of August 1915. 

JAMES Gr. HEASLET. 
l/Vitnesses: 

ROY C. GAMBLE, 
D. G. Masrrox. 
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