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To all whom, it may concern: 
Be it known that I, WILLIAM. F. DAVIs, a 

citizen of the United States, residing at Kan 
sas City, in the county of Wyandotte and 
State of Kansas, have invented certain new 
and useful Improvements in Igniting Mech 
anisms for Explosive-Engines, of which the 
following is a full, clear, and exact descrip 
tion, such as will enable others skilled in 
the art to which it appertains to make and 
use the same. 
This invention relates to the igniting 

mechanism for explosive engines and par 
ticularly to that type of igniters in which 
the electrodes are brought together and then 
separated quickly to form the spark. 
The improvement seeks to provide a sim 

ple and effective form of such an igniting 
mechanism, together with the simple and 
effective means by which the time of igni 
tion may be changed. 
With these objects in view the invention 

consists in the features of construction, com 
binations and arrangements of parts herein 
after set forth, illustrated in the accompany 
ing drawings and more particularly pointed 
out in the appended claims. 
The improved igniter mechanism is par 

ticularly applicable to motors for cars and 
the like, in which it is desired to vary the 
time at which the igniter operates in ac 
cordance with the speed of the motor. 

In the drawings, the improvement is 
shown as applied to a motor mounted upon 
the truck of a car. 

Figure 1 is a plan view of the car motor 
with the improved igniter mechanism ap 
plied thereto. Fig. 2 is a view of the end of 
the engine cylinders showing the igniter 
operating mechanism. Fig. 3 is a plan view 
of parts shown in Fig. 2. Fig. 4 is a detail 
section on line 4-4 of Fig. 3. Fig. 5 is a 
longitudinal section through the rear end 
of the cylinders. Fig. 6 is an enlarged de 
tail view of parts shown in Fig. 5. Fig. 7 
is a plan view of the operating cam and 
rocker shown in Fig. 5. Fig. 8 is a vertical 
section of the valve that controls the oper 
ation of the spark-timing devices. Fig. 9 
is a plan view of the valve seat. Fig. 10 is 
an inverted plan view of the valve. 
The car body 10 indicated in dotted lines, 

is swiveled to the truck 11 in the usual way. 
The engine cylinders 13 are mounted on the 
truck and the pistons in the cylinders are 

connected to a crank shaft 14 that is jour 
naled on the truck. Gears 15 on the engine 
shaft, mesh with gears 16 on the counter 
shaft and these gears are connected by pit 
man rods 18 with the wheels 19 of the truck. 

Each engine cylinder is provided with 
suitable inlet and exhaust channels 20 and 
21 controlled by suitable valves. The ex 
haust valve 22 (see Fig. 5) is of a spring 
held, puppet type and is actuated at proper 
intervals by a rocker 23. Rocker 23 is full 
crumed on a shaft 24 and is moved by a cam 
on the shaft 25. Shaft 25 is driven from 
the engine shaft by 2-to-1 gearing or in any 
other suitable manner. An igniter shifter 
rod 26 is connected to the rear end of a sec 
ond rocker 27 that is fulcrumed on the shaft 
24 and arranged to be operated by cams on 
the shaft 25. The operating cam-points 28 
for the rockers 23 and 27, are preferably 
mounted on a sleeve 29 splined to the shaft 
to rotate there with, but movable longitudi 
nally thereon. There are two cam-points 
28 for each rocker and the engine may be 
reversed by sliding the cam sleeve upon the 
shaft 25 to bring one or the other of each 
pair of cam-points into operative relation 
with the rockel's 23 and 27 respectively. 
The igniter comprises a fixed electrode 30 

mounted in, but insulated from a bushing 
31 set in the head of the cylinder. A mov 
able electrode 32 is journaled in the bushing 
and is provided with a laterally extended 
portion at its inner end that is arranged to 
engage the fixed electrode 30. A collar 33 
is keyed or otherwise suitably fixed to the 
outer end of the movable electrode 32 and a 
collar 34 is loosely journaled on said elec 
trode between the fixed collar 33 and a boss 
35 on the bushing 31, through which the 32 
electrode extends. The loose collar is pro 
vided with a horizontal cross-arm 34 hav 
ing a thin blade 36 of steel, fixed to its up 
per face. One end of the blade projects be 
yond the end of the arm 34 and terminates 
in a beveled edge 37 as shown. The loose 
collar 34 and arm 34 are also provided on 
one side of the center with an outwardly 
off-set lug or projection 38, the lower end 
of which is arranged to abut against the 
upper end of a corresponding inwardly off 
set projection or lug 39 on the fixed collar 
33. These lugs or projections extend in 
opposite directions from their point of con 
tact and are normally held together by a 
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coiled spring 40 that extends between pins 
41 on the ends of the lugs or projections 3S 
and 39. 
An adjusting arm or bell crank lever 42 is 

carried by a pivot bolt 43 on the end of the 
cylinder and an igniter shifter-arm 44 is 
connected to the short arm of the bell crank 
lever 42 by a pivot bolt 45. The shiftel 
arm is connected by a pivot bolt 46 inter 
mediate its ends to a coupling piece 47 that 
is adjustably threaded upon the upper end 
of the shifter rod 26. A set nut 4S locks 
the shifter-arm 44 and rod 26 together 
in adjusted position. The free end of the 
shifter-arm carries a pivoted dog 49 having 
an offset tail-portion 50 through which ex 
tends a bolt 51 that is threaded into a lug 
52 on the shifter-arm. A spring 53 is coiled 
about the bolt 51 between the lug 52 and the 
tail-portion 50 of the dog. Nuts 54 upon 
the end of the bolt are arranged to engage 
the tail portion 50 so that the dog is held in 
adjusted position upon the shifter-arm 44 
between the nuts 54 and the spling 53. 
On the up-stroke of the rod 26 and shifter 

arm 44, the dog 49 will engage the beveled 
end of the blade 36 on arm 34, and through 
the medium of a spling 40 will turn the 
movable electrode 32 into engagement with 
the fixed electrode 30. When this engage 
ment is effected, the movement of the elec 
trode and parts connected thereto is arrested 
and the continued upward movement of the 
shifter-arm will stretch the spring 40 so 
that, when the end of the blade 36 trips from 
the dog 49, the lug 38 on the loose collar 34 
will strike the lug 39 on the fixed collar 33 a 
sharp blow to quickly separate the elec 
trodes. On the return movement of the 
shifter-arm, dog 49 will yield as it passes 
over the end of the blade 36 compressing the 
Spring 53. 
If the spring that holds the electrodes in 

contact and subsequently separates them is 
too heavy, the contacting points of the elec 
trodes will rapidly wear. If it is too light, 
the points will not be properly brought to 
gether and separated. In the form shown, 
this spring tension may be very easily and 
nicely adjusted by lengthening and shorten 
ing the coiled spring 40 between the pins 41. 
One of the conducting wires 55 from the 

battery or other source of current, is con 
nected to the insulated electrode 30. The 
other conducting wire 56 is connected di 
rectly to the end of the movable electrode 32, 
as shown in IFig. 5, so that the presence of 
moisture, scale or dirt between the movable 
electrode and the bushing 31, Will not affect 
the passage of the current. 
With an igniter of this type it would be 

difficult to vary the time of ignition relative 
to the stroke of the engine by rotatably ad 
justing the igniter cam on its operating 
shaft. Indeed, with the preferred construc- By this arrangement, dog 49 on the arm 44 
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tion in which the cam is longitudinally shift 
able on the shaft, it would be quite impracti 
cable to also provide for a rotary adjustment 
of the cam. I therefore vary the time of 
ignition by adjusting the arm 42 upon which 
the shifter-arm 44 is pivoted. In Fig. 2 the 
adjusting arms 42 of the Several igniting 
mechanisms are shown in mid-position. The 
extreme positions of one of the arms are 
shown in dotted lines. In one of the extreme 
positions, that for slow speed, the arm 42 
is held against a stop 57 on the cylinder head 
by a spring 58. Spring 58 is coiled about a 
rod 59 that is pivoted to the adjusting-arm 
and the Spring extends between abutment 60 
on the adjacent cylinder head and an en 
larged portion or head 61 on the rod 59. 
The arm 42 may be shifted by any suitable 
means, away from the stop 57 to its mid 
position and to its extreme forward position. 
When released, spring 5S will return the arm 
to its initial position in engagement with the 
stop. As the arm 42 is thus shifted it will 
Swing the shifter-arm 44 of the igniter about 
its pivotal connection 46 with the operating 
rod 26, and thus raise the dog 49 so that the 
dog will engage and Operate the parts con 
nected to the movable electrode at an earlier 
point in the stroke of the operating rod 26 
and thus advance the time of ignition. 

It will be observed that in the mid-posi 
tion of the arm 42 the pivots 43 and 45 of 
the arms 42 and 44 are approximately in 
line with the end of the blade 36 with which 
the dog 49 engages, SO that, in the extreme 
positions of the shifter-arm 42, the distance 
between the pivot 45 and the edge 37 of the 
blade 36 will be practically equal, and the 
parts too are so arranged that as the arm 42 
is shifted through the short arc between the 
extreme positions, this distance will be at 
all times substantially the same. The rock 
ing of the shifter-arm 44 upon its pivot 46, 
incident to the elevation and depression of 
the pivot 45, carries the point of the dog 49 
slightly above or below the medial position 
in which it is represented, but as the shifter 
arm 44 is also, and proportionately, moved 
toward or from the arm 34, the point of 
the dog 49 will be carried a little farther or 
a little less far under the blade 36, and hence 
will be slightly delayed or slightly hastened 
in reaching the tip of the blade and riding 
off the same. Thus compensation will be 
made for the raising or lowering of the 
point of the dog 49 through the rocking of 
the shifter-arm 44, and the effect will be that 
contact of the dog 49 with the blade 36 will 
occur a little earlier or a little later under 
the lateral adjustments of the lever 42 than 
when the latter is in its normal position, and 
the spark will be accordingly advanced or 
retarded; but the extent of separation of the 
electrodes will remain practically constant. 
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will always engage the end of the blade 36 extends therethrough and which communi 
through substantially the same arc and Will 
always place the spring 40 under the same 
tension to properly hold the electrodes in 
engagement, whatever may be the position 
of the adjusting-arm 42. 
The arms 42 of the several igniting mech 

anisms are all connected at their upper ends 
to a common operating rod 62 that may be 
shifted in any suitable manner. With the 
engine located on a truck beneath the car, as 
shown, it is convenient to effect this shift by 
fluid pressure. For this purpose, a pair of 
motor cylinders 63 are carried by brackets 
64 on a suitable header or support 65 (see 
Fig. 1). The pistons 66 in these cylinders 
(see Fig. 4) are provided with piston-rods 
67 that extend loosely through the ends of 
offset arms 68 on the common shifter rod (32. 
Collars 69 fixed to the piston-rods 67, are 
arranged to engage one side of the offset 
arms 68 so that they are in one-way engage 
ment with these arms. The first cylinder 63 
has a short stroke and when air or other 
suitable motor fluid under pressure, is ad 
mitted thereto will operate the rod (32 to 
move the adjusting-arms 42 from initial to 
mid-position. The second cylinder 63 has a 
longer stroke and when air is admitted 
thereto, will further shift the arms 42 from 
mid-position to their extreme forward posi 
tion. This further shift is, of course, per 
mitted by reason of the one-Way connection 
between the bar. 62 and the piston-rod of 
the first cylinder. When the air is exhausted 
from the motor cylinders, the spring 5S will 
return the adjusting-arms to their normal 
position with the first adjusting-arm against 
the stop 57. 
A valve of any suitable sort may be em 

ployed for controlling the flow of motor 
fluid to and from the motor cylinder's 63. 
In the form shown, pipes 70 lead from the 
cylinders 63 to a suitable controlling valve 
71 that is arranged upon a board 72 in the 
front end of the cal'. These pipes are Se 
cured to the bottom of the car and include 
flexible portions 73 to permit a relative 
movement between the body of the car and 
the truck whereon the cylinders 63 are 
mounted. As stated, any suitable form of 
controlling valve may be employed. One 
form of valve is illustrated in Figs. S. 9 and 
10. In this form, air under pressure from a 
supply pipe 74 is led by suitable ports 
through the lower portion 75 of the valve 
casing, through the valve seat 76 and rotary 
disk valve 77 into the upper portion 7S of 
the valve casing and to the upper side of 
the valve. The valve seat is also provided 
with an exhaust port S0 leading to an ex 
haust pipe S1 and ports S2 and S3 communi 
cating with the pipes 70 that lead to the fluid 
pressure devices 63. The disk valve It is 

cates with an arc-shaped channel 85 on the 
under side of the valve. The valve is also 
provided on its under side with an arc 
shaped exhaust channel S6. By turning the 
valve in one direction the cylinders 63 may 
be placed successively in communication 
with the source of air or other suitable fluid 
under pressure, and by turning the valve in 
the opposite direction the cylinders may be 
connected suitably to the exhaust. In this 
way, the adjusting arms 42 are shifted to 
vary the time of ignition. 

It is obvious that numerous changes may 
be made in the details of construction and 
arrangement of parts without departure 
from the essentials of the invention and that 
parts of the invention may be taken without 
its adoption in entirety. It is also to be 
understood that the language used in the 
following claims is intended to cover all of 
the generic and specific features of the in 
vention herein described, and all statements 
of the scope of the invention which, as a 
matter of language, might be said to fall 
therebetween. 

Having described my invention, what I 
claim as new and desire to secure by Letter's 
Patent is:- 

1. In an appal'atus of the character de 
scribed, in combination, a fixed electrode: a 
movable electrode provided with a rigid and 
with a loose arm; a tension Spring connect 
ing said arms; a shifter adapted to strike 
the movable alm, and thereby first to move 
the rigid alm and the electrode, through 
said spring connection. to carry the movable 
electrode into contact with the fixed elec 
trode, and thereafter to further tension said 
spring; and means for adjusting said shifter 
to vary the time of its engagement with the 
movable arm while preserving a substan 
tially constant throw of the shifter. 

2. In an apparatus of the character de 
scribed, in combination, a fixed electrode; a 
movable electrode; a striker mounted to OS 
cillate on the movable electrode; a spring 
adapted to hold the striker and the movable 
electrode in contact; reciprocatory means to 
separate the striker and the movable elec 
trode a substantially constant amount; and 
means to vary the normal elevation of the 
reciprocatcry device and its consequent rela 
tion to the striker without substantially 
varying the ultimate amount of movement 
of said striker and separation of the elec 
trodes. 

3. In an apparatus of the character de 
scribed, in combination a fixed electrode, a 
movable electrode, an oscillatory striker piv 
oted on the latter and held thereagainst by a 
spring, a pivoted adjusting-arm, a shifter 
rod, a shifter pivoted at One end to the ad 
justing-arm and intermediate its ends to the 

provided with an admission port S4 which shifter rod, the free end of the shifter adapt 
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ed to contact the striker and the point of 
contact being in line with the supporting 
pivot of the adjusting-arm and the pivot 
between the shifter and the adjusting-alm 
in the mid position of the latter. 

4. In igniter mechanism for explosive en 
gines, the combination with fixed and mov 
able electrodes, of tight and loose collars 
on the Outer end of said movable electrode, 
Said collars having engaging lugs, a ten 
sion Spring extending between said lugs, a 
blade having a projecting beveled edge fixed 
to said loose collar, a pivoted shifter and a 
spring-held pivoted dog on the end of said 
shifter arranged to engage the edge of Said 
blade, substantially as described. 

5. In igniter mechanism for explosive en 
gines, the combination with fixed and mov 
able electrodes, of tight and loose collars 
on the end of said movable electrode having 
engaging lugs, a tension spring extending 
between said lugs, a pivoted shifter, a coll 
pling member pivoted to said shifter inter 
mediate its ends, an operating-rod adjust 
ably connected to said coupling member, a 
spring-held pivoted dog on the free end of 
said shifter arranged to engage and Op 
erate said loose collar and means for adjust 
ing the position of said dog on said shifter, 
substantially as described. 

6. In igniter mechanism for explosive en 
gines, the combination with fixed and mov 
able electrodes, of rigid and loose members 
on the end of said movable electrode; a ten 
sion Spring directly connecting said rigid 
and loose members; a shifter for said loose 
member; an Operating rod connected to the 
shifter; and an adjusting elbow lever carry 
ing on One of its arms, and at a distance 
from its fulcrum, a stud Ol' fulcrum for said 
shifte', and adapted through movement of 
the lever to vary the position of the shifter 
and the consequent time of ignition, sub 
stantially as described. 

7. In igniter mechanism for explosive en 
gines, the combination of a fixed electrode; 
a movable electrode carried by a rocking 
shaft bearing two arms, one rigidly and the 
Cther loosely supported thereon; a spring 
connecting said locse and rigid arms; an 
Operating shifter adapted to engage the 
loose arm, and through the spring connec 
tion, to move the rigid arm and rock the 
shaft; a shaft rotating in timed relation to 
the main shaft of the engine; a cam on said 
rotating shaft; connections between said 
cann and said shifter, Said cam being lon 
gitudinally shiftable on said shaft to for 
Ward and reverse positions; and an adjust 
ing lever carrying at a point eccentric to its 
fulcrum, a stud or fulcrum on which said 
shifter is supported, said lever Serving, 
through its adjustment, to vary the time of 
engagement of the shifter with the arm of 
the rocking electrode shaft, and thereby to 
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vary the time of ignition, substantially as 
described. 

S. In igniter mechanism for explosive en 
gines, the combination with fixed and mov 
able electrodes, of rigid and loose members 
on said movable electrode; a tension Spring 
directly connecting said members; an Oper 
ating shifter for said loose member; an ad 
justing elbow lever carrying on one of its 
arms, and at a distance from its fulcrum, a 
stud or fulcrum for the shifter; and an op 
erating rod connected to Said shifter, Sub 
stantially as described. 

9. In igniter mechanism for explosive en 
gines, the combination with fixed and mov 
able electrodes, of tight and loose, spring 
connected members on said movable elec 
trode, a shifter-arm for said loose member, 
a pivoted adjusting bell-crank lever where 
on said shifter-arm is pivotally mounted and 
an operating-rod pivotally connected to said 
shifter-arm intermediate its ends, Substan 
tially as described. 

10. In igniter mechanism for explosive en 
gines, the combination with fixed and mov 
able electrodes of an operating shifter there 
for; an adjusting arm connected to said 
shifter for changing the time of ignition; a 
fluid pressure device for operating said ad 
justing arm in one direction; a spring for 
moving said arm in the reverse direction; 
and a valve controlling the flow of pressure 
fluid to and from Said fluid pressure device, 
substantially as described. 

11. In igniter mechanism for explosive en 
gines, the combination with fixed and mov 
able electrodes, of an operating shifter-arm 
therefor, a spring-held adjusting arm where 
On said shifter arm is mounted, a fluid pres 
sure device for operating said adjusting-arm 
against the tension of its spring and a valve 
for controlling the flow of fluid under pres 
sure to and from the fluid pressure device, 
substantially as described. 

12. In igniter mechanism for explosive en 
gines, the combination with fixed and mov 
able electrodes, of an operating shifter there 
for; an adjusting arm for said shifter; a 
plurality of fluid pressure devices of differ 
ent throw, each having one-way connection 
with said adjusting arm; a spring acting 
upon said arm in opposition to the fluid 
pressure device; and means for controlling 
the flow of fluid to and from said pressure 
device, substantially as described. 

13. In explosive engines, the combination 
with a plurality of cylinders, of igniters for 
each of Said cylinders comprising fixed and 
movable electrodes; operating shifters for 
said movable electrode; adjusting-arms con 
nected to said shifters for changing the time 
of ignition; a common operating-bar con 
nected to all of said adjusting-arms; a fluid 
pressure device for moving said bar in one 
direction; and a Spring serving to move said 
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