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UNITED STATES

PaTEnT OFFICE,

PRESLEY B. McLELLAND AND STEPHEN D. McLELLAND, OF CHICAGO,
ILLINOIS.

GAS OR VAPOR ENGINE.

SPECIFICATION forming part of Letters Patent No. 584,188, dated June 8, 1897,
Application filed December 20, 1896, Serial No, 572,816, (No model.)

To all whom it may concern:

Be it known that we, PRESLEY B. McLEL-
LAND and STEPHEN D, MCLELLAND, citizens
of the United States, residing at Chicago, in
the county of Cook and State of Illinois, have
invented a new and useful Gas or Vapor En-
gine, of which the following is a specification.

Our invention relates to improvements in
gas or vapor engines in which the explosion
of gas or vapor forms the motive power.

The objects of our improvements are, first,
to provide straightway valves arranged so as
tobe quick-acting and give a free circulation
of gas or vapor to and from she cylinder of
the engine; second, to provide a device for
operatingthe valves which is easily controlled
by the governor of the engine; third, to pro-
vide an adjustable device by which to obtain
a positive electrical spark by which the gas
or vapor is ignited in the cylinder of the en-
gine; fourth, to provide an elastic water-
jacket that surrounds the eylinder and sides
of valves of gas or vapor engines for the pur-
pose of preventing damage to the engine by
freezing; fifth, to provide a device to facili-
tate the starting of gas or vapor engines.

We attain these objects by the mechanism |

illustrated in the accompanying drawings, in
which—

Figure 1 is a vertical elevation of the en-
gine. T'ig. 2 is a vertical section of part of

the engine on the line 1 2, Fig. 1. TFig. 3 rep-
resents the opposite side of the upper part of
Fig. 1, having a part of the outer wall re-

moved to show the electrical igniting device
within. Fig. 4 represents a top view of the

upper part of the engine as it appears after
removing the part above line 3 4, Fig. 2. Fig.
5 represents Fig. 3 with the front wall re-
moved, showing the position of the valves and
openings and the space that connects with
the space in the eylinder in which the elec-
trical igniter is placed.

Similar letters and figures refer to similar
parts throughout the several views.

We construet our engine either horizontal
or perpendicular, but prefer the perpendicu-
lar position, as shown in the accompanying
drawings, in which C, Figs. 1 and 2, repre-
sents the base of the engine, to which are at-
tached the boxes 14 14, in which the driving-

shaft E E revolves, carrying the fly-wheels
38 38.

5" 5* is the cylinder of the engine, sup-
ported on the legs 39 39, which are securely
fastened to the base C.

G and I are plates fastened to opposite
sides of the legs and also to the base, form-
ing a part of the support of the cylinder, as
shown in Figs. 1 and 2.

43 is the valve-box, securely fastened on
the top of the cylinder, forming the ¢ylinder-
head.

P and Q are straightway valves similar to”

each other in construction, having elongated
holes through them, as shown in Iig. 4.
Through the box of the valves forming the
cylinder-head are openings which connect
with the holes in the valve-plugs. The open-
ing through valve Q, Figs. 2 and 3, is con-
nected with pipe B, through which we obtain
gas and atmospheric air which is exploded in
the cylinder. The opening through valve P
connects with the exhaust-pipe A, through
which the gas or vapor is discharged after be-
ing exploded in the cylinder. We construci
our straightway valves asshown in Fig. 4, and
they ean be nsed single or in pairs, as desired.
P and Q represent the plugs forming the
valves.

The box of the valves is bored at right
angles to the cylinder to form tapering holes,
having fitted in them the tapering plugs P and
Q. The plugs do not reach entirely through
the box, leaving space for the serew-plugs
54, which are threaded to correspoud with
threads in the box, into which they are
serewed. asshown. Through the centersof the
screw-plugs 54 54 we insert the set-screws 59
59, the inner ends resting against the ends of
the valve-plugs. The opposite or larger ends
of the valve-plugs we constructasshown. The
valve-plugs are not of the same size all the
way through the box, but one end is turned
smaller, forming the stem 35 55. Into this
end of the opening in the box we screw the
plugs 56 56. Through the centers of these
plugs are holes through which the stems of the
valve-plugs pass. On the ends of the plugs
56 56 we screw the caps 57 57, which fit around
the stem, leaving a space between the ends of
serew-plugs 56 and eaps 57, which forms a
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stuffing-box that is' packed, forming an air-
tight bearing in which the stem of the valve-
plugs turn.

In the space between the serew-plugs 56 56
and the shoulder of the valve-plugs formed
by reducing the size of the valve-plugs to
form the stem we place the spiral:springs 85
85 around the stem, the tension of which is'to
force the plugs of the valves against the set-
serews 59 59. | By the use of the set-screws
the valve-plugs can be set to work tight or
loose, as desived.. By this form of construe:
tion the valves are made air-tight at both
ends, and by constructing the valves with a
long ‘and narrow opening through them, as
shown, we obtain a large opening that can be
opened or closed by the least possible motion
of the valve-plugs.

To the stem of the valves P and Q we at-
tach the springs 60 and 61, which are coiled
around the stem, the opposite ends fastened
to the valve-box, as shown in Fig. 1, the ten-
sion being used to facilitate the opening and
closing of the valves, ashereinafter described.

The object of construeting our valve P as
shown in' Figs.:'2, 4, and 5 is to.obtain a
straightway passage direct from the eylinder
of the engine, through the valve-box 43 and
valve-plug at right angles to the axes of the
valve-plug, into the exhaust-pipe A. When
the valve-plug P is turned so as to close the
passage through it.and afterthe explosion and
expansion of the gases in the eylinder by the
tension of spring 60; thie valve-plug is turned
nearly instantaneously opening the full size
of the passage through the valve for-the dis-
charge of the burned gases in the cylinder,
causing nearly an instantaneous freeing of
the pressure in the cylinder, allowing the
piston to make its upward or return stroke
free and unobstructed by any back pressure
caused by the escaping gases having to pass
through or around any curves or elbows.

By the tension of spring 85 the valve-plug
P is held in its seat while the cylinder is tak-
ing a charge of gas and air through supply-
pipe B and valve Q, preventing the suction
of burned gases back into the cylinder. The

tension of the spring 85 is sufficient to hold

the valve-plug P to its seat during the com-
pression of the gas and air compound in the
cylinder, but Dy the tapering shape of the
valve-plug of valve P when the gas and air

compound is exploded in the cylinder the in-

creased pressure against the side of the valve-
plug caused by the explosion is sufficient to
force the valve-plug longitudinally against
the spring 83, compressing the spring and
giving to the valve-plug a longitudinal mo-
tion, loosening the valve-plug in its seat, al-
lowing it to be thoroughly lubricated, pre-
venting undue wear, and allowing the spring
60 to easily turn the valve-plug when disen-
gaged from action of the engine to allow the
burned gases to escape from the cylinder.
The spring 85 forces the valve-plug back to
its seat after the explosion. It will be seen

that the valve-plug of valve P is double-act-
ing, having a longitudinal as well as a rotary
motion, the longitudinal motion being caused
by the pressure of the explosion against the
side of the tapering valve-plug, forcing it lon-
gitudinally againss and compressing spring
85, and a reverse longitudinal motion being
caused by the tension of spring 85, forcing
the valve-plug back to its seat after the force
of the explosion is spent, a rotary motion be-
ing caused by action of the engine and a re-
verse rotary motion caused by the tension of
spring 60 after the valve-plug is disengaged
from the control of the engine.

We construet valve Q similar to valve. I,
with a straightway passage from the gas and
air pipe B through the valve-box 43and valve-
plug into the cylinder. 'The passage-way is
kept open by the use of arms 20 and 37 in
their operation, and as the piston makes its
down or outward stroke it draws a full charge
of gas and atmospheric airinto the cylinder,
filling the cylinder ‘to its utmost capacity,
giving the engine all the supply of working
force possible, which isnot thecaseina high-
speed gas or vapor engine where:there are
angles, elbows, or valves in the passage-way,
forming an obstruction to the free passage of
gas and air to the cylinder, and in the oper-
ation of the engine as the piston reaches near
its full down or outward stroke. arm 20 slips
past arm 37, and by the tension of spring 61
the valve Q is closed nearly instantaneously,
allowing the gas and aircompound to be com-
pressed in the cylinder.

M M is a thin metallic casing surrounding
the cylinder 5* and two sides of the valve-
box 43, made elastic by being corrugated and
rigidly attached to the eylinderand valve-box.

N N, Figs. 2 and 4, represent a space_be-
tween the cylinder and casing surrounding
the eylinder and sides of the valve-box to be
supplied with circulating water for the pur-

pose of keeping the eylinder and valves cool.-

I 1, Fig. 2, represent the piston-head; J,
the piston-rod; E, the driving-shaft.

Near the inner side of plate G we fasten
the cog-wheel S on the driving-shaft. Cog-
wheel S is geared into cog-wheel T, which is
attached to shaft 9, which turns in the plate
G, which forms a box for the same. On the
opposite end of shaft 9 and on the outer side
of plate G we attach the disk 10. Cog-wheel
T is geared into cog-wheel U, whichrevolves
on a pin projecting from the inner side of
plate G. Cog-wheel U is geared into cog-
wheel V, which revolves on the shaft W, one
end of which passes through plate G, to which
it is rigidly attached. Shaft W is bored its
entire length, forming a sleeve, in which the
rod 6 is loosely fitted, and revolves at the
same speed as the cog-wheel V, to which it is
attached by means of the disk Y, which is
attached to rod 6 and connected to cog-wheel
V by means of the springs 7 7, having weights
8 8 attached to them mnear their centers, as
shown, and as the speed of the engine is in-
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creased or diminished the rod 6is drawn back
or forced forward, which forms the revolving
part of the governor. .

To the disk 10, Fig. 1, is attached the pin
11 in suech a position as to form a erank on
the shaft 9. The pin 11 passes through the
bloek 12, in whieh it turns. The block 12 is
secured in the cross-head 13 by means of ways,
on which it is free to move forward or back.
By the revolving of shaft 9 the cross-head is
reciprocated, being guided by the rods DD D,
attached to it and sliding through the boxes
F F F, which are fastened to plate G-

15 is a bar hinged at its lower end to plate
G by means of the pin 16, on which it oseil-
lates. The face of the bar 15 is channeled
nearly its entire length in such a manner as
to form ways, which retain the block 17, which
In
the side of block 17 is the notch 64, which is
designed fo connect with the projection of
eross-head 13, as shown.

18 is a rod, the lower end being attached
to block 17 by means of the pin 19, forming
a hinge.

On the edge of disk 10 is the projection 40,
and as it revolves the projection strikes
against the friction-wheel 99, which is placed
in the end of bar 15, which forces the bar
over against the spring 70, sliding the pro-
jection 36 of the bar under the end of the
lever 34, to which it connects by means of
corresponding notches in the projection 36
and the end of the lever 34.

The lever 34 is hinged to plate G near its
center, which forms the fulerum 35. The op-
posite end of the lever passes over the end
of rod 6 of the governor and under the bridge
42, which is fastened to plate G. Onthe face
of the lever isfastened the spring 44, one end
of which passes under the bridge, the tension
being governed by the set-serew 45 in the
bridge. :

The opposite end of rod 18 is hinged to the
arm 37 by means of the pin x, as shown in
Fig. 1.

The pin 71 projects from: the side of the
valve-box, forming a stop for the arm 37 on
its upward movement,

The arm 57 is fastened to the stem of valve-
plug P, which forms a erank hy which the
plug is turned.

On the corresponding end of the stem of
valve-plug Q we hinge the arm 20 by means
of the pin L, which projects from the end of
the stem of the valve-plug on which it oscil-
Iates, Deing held between the spring 21, which
is attached to the side of the valve-box, and
the pin 22, which projects from the side of
disk A% whichis rigidly fastened to the valve-
stem. Disk A*has a projection on its edge

which comes in contact with pin B2, which
projects from the side of the valve-box, form-
ing a stop to the revolving of the valve-plng.
On the inner side of arm 37 is hinged the
plate 23 and held in position by the set-screw
24, by which it can beadjusted.

spring

edge of plate 23 is fastened the spring-latch
25, which comes in contact with ratechet-wheel
26, which is rigidly fastened on one end of
shaft 27, which is held in position by the boxes
50 50 in the valve-box, in which it is free to
revolve, (shown in Fig. 2,) and when in op-
eration ratchet-wheel 26 is turned one tooth
at a time.

On the shaft 27, near its center, is fastened
the electrical igniting ratchet-wheel 28. The
ratchet-wheel is formed of a disk with teeth
cut in its outer edge, the front of the teeth
being cut back under the points, as shown in
Fig. 3, forming sharp-pointed terminals. 30
is a shaft running parallel to shaft 27, re-
tained in place by boxes 51 51, attached fo
the valve-box,in which it is free to oscillate.
On this shaft, opposite ratchet-wheel 28, is
fastened terminal point 29, (shown in Fig.
3,) which is designed to siide from one tooth
to another of the ratehet-wheel when the
wheelis revolved, breaking the electrical cur-
rent, causing an electrical spark, which ig-
nites the gas orvapor in the cylinder through
an opening connecting therewith. On the
end of shaft 30 is attached the crank O, whieh
by means of the spring R holds the point 29
against the ratchet-wheel 28.  On the corre-
sponding end of shaft 27 is fastened the disk
K, having pins projecting from its side placed
80 as to correspond in position and number
with the teeth of ratchet-wheel 28,

By means of the spring 31, one end being
attached to the valve-box and the opposite
end resting on one of the pins of disk K, the
ratchet-wheel 28 is held in its proper place
when not in use. When in motion, the end
of spring 31 does not slide from one pin to
the next of disk K until after the terminal,
point 29 has passed from one tooth to the
next of ratchet-wheel 28. Thereby the elec-
trical current is not broken by the action of
spring 81. 32 32 are electric wires. One is
attached to the spring 31 and the other to
33, and when the erank O is raised
against the spring 33 by the revolving motion
of ratchet-wheel 28 the electrical cireuit is
closed, and when the terminal point 29 slides
from one tooth to the next of ratchet-wheel
28 the electrical current is broken.

By the use of the ratchet-wheel 28 we obtain
sharp-pointed terminals, and as the sharp-
pointed terminal 29 slides from one tooth to
the next of the ratchet-wheel the eleetrical
current is broken nearly instantaneously, and
with a given amount of electrical current we
obtain a much longer and hotter igniting-
spark than when round terminals are used,
and we obtain nearly the same result whether
the engine is running at a high or low speed.
The shaft 50 and springs 33 and R are insu-
lated. The electrieal current is not closed
when the ratchet-wheel is at rest, but as the
ratchet-wheel is revolved in an opposite di-
rection from the pitch of the ratchet-teeth and
the terminal point 29 slides toward the point

Inthelower ; of aratchet-tooththe crank O israised against
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spring 33, closing ‘the- electrical -current
through spring 83, crank O, shaft 80, termi-
nal point 29, ratchet-wheel 28, shaft 27, disk
K, and spring 31, and as the terminal point

“leaves the point of the tooth of the ratchet-

wheelthe electrical current is broken between
the terminal points; cansing the igniting-
spark. As the terminal point 29 drops be-
tween Uhe teeth of the ratchet-wheel, erank O
leaves spring 83, thereby disconnecting the
electrical current, by which arrangement:the
electrical supply is not wasted.. As the con-
tacts between the spring 33 and crank O, be-
tween terminal point 29 -and the teeth of
ratchet-wheel 28, and between spring 31 and
the pins of disk K are all sliding contacts,
they always wear bright, forming a good con-
ductor of electricity.

Qur engine is so geared that the piston

“inakes two strokes While the rod 18is mak-

ing one. :
To better deseribe the working of our en-

" gine; (see Figs. 1 and 3,) the rod 18 and bar

" 15 arein line with each other and held in po-

25

30

sition between disk 10 and spring 70; the valve
P being closed and held in that poesition by
rod 18. " Asthe disk 10 is revolved the pro-

“jection 40 of disk 10 comes in contact with |

friction-wheel 99, which forces bar: 15 over,
throwing bar15outoflinewithrod 18, thereby
disconnecting block 17.and cross-head 13; al-

lowing valve P to be thrown open by spring

40

45

50

60, carrying rod 18 and block 17 to their up-
per limit.. Then as the eross-head 13 reaches
its upper limitit connects with block 17,which
has regained its position in line with rod 18
and bar'15, and as cross-head 13 recedes it
draws rod 18 down, and as the lower corner
of arm 37 catches over the end of arm 20 both
arms are drawn down, closing valve P and
opening valve Q. The disk 10 is attached to

shaft 9 in such a position that as the valve I

closes the piston starts down, and as valve.Q
ig then open the cylinder takes its charge of
gas and atmospheric air, and as the piston-
head reaches near the end of its down or out-
ward stroke the arm 20 slips past the end of
arm 37 and valve Q is closed nearly instan-
taneously by spring 61. Then as the piston
makes its return stroke the compound of gas
and air is compressed by the piston-head in
the upper end of the cylinder, and as the pis-
ton passes the limit of its upward stroke the

. latch 25 comes in contact with ratchet-wheel

55

6o

05

26, which revolves shaft 27 and ratchet-wheel
28, causing the terminal point 29 to slide from
one of the terminal teeth of ratchet-wheel 28,
causing an electrical spark which ignites and
explodes the gas and air compound in the cyl-
inder, driving the piston down, and as it
reaches near its lowestlimit the projection 40
of disk 10 comes in contact with friction-
wheel 99, which forces bar 15 over, releasing
block 17 from cross-head 13, which allows
spring 60 to open valve P nearly instanta-
neously, drawing rod 18 and arm 387 to their
upper limit and arm 37 past arm 20.

The engine repeats its operation until the
limit of speed required is reached, when as
the bar 15 is forced over by projection 40 and
its projection 36 passes under the end of lever
34 the-end of rod 6 of the governoxr presses on
the underside of the lever; suppressingspring
44, cansing the opposite end of lever 54 to
connect with bar 15 by means of correspond.-
ing notches in the end of projection 36 and
the end of lever 34; and is held in that posi-
tion, allowing the cross-head 13 to reciprocate
without affecting the valves.
of the engine decreases the rod 6 of the gov-

As the speed

72

75

8o

ernor is withdrawn, and as the projection 40
of disk 10 comes in contact with friction- .
wheel 99.bar 15is foreed over sufficiently to

allow the notches in the end of lever 34 and
projection 36 to be disconnected by spring 44,

allowing bar 15 to resume its former position
in line with rod 18. It will be seen that the
bar 15 and block-17 oscillate between cross-

head 138 and lever 34, antomatically connect-

ing first to one and then the other, as is re-

quired, to keep the engine to auniform speed..

W e are aware that prior to our invention
gas or vapor engines have been construeted
with cylinders, pistons, driving-shafts, fly-
wheels, and valves driven by the explosion
of gas and atmospheric air and ignited by
electricity.. Wetherefore do not claim such
a construetion broadly:. bub
. What we do-elaim -as our invention,.and
desire to secure by Letters Patent, is-—

1. The combination in a gas or vaporengine
of the disk 10, rigidly attached toshaft 9, which
is driven by action of the engine, disk10, hav-
ing pin 11, projecting from its side in such a
position as to form & crank on shaft 9, cross-
head 13 being attached to pin 11, by means
of block 12, by which the cross-head is recip-
rocated, being held in position and sliding on
rods or ways, bar 15 hinged to plate G, block
17 held in bar 15 by means of ways on which
it is free to slide. block 17 having a notch 64
in its side by which it may connect with cross-
head 138, rod 18 hinged to block 17 at its lower
end the opposite end being hinged to arm 37
of the valve of the engine by which said valve
is operated, as described for the purpose
specified.

2. Thecombinationina gas or vapor engine
of the bar 15 hinged to plate G on pin 16, op-
erated by projection 40 of disk 10 and spring
70, disk 10 being attached toshaft 9 whichis
rotated by action of the engine, block 17 re-
tained in bar 15 by means of ways in which
it is free to slide being reciprocated by cross-
head 13 attached to disk 10 which is revolved
by action of the engine, rod 18, hinged at one
end to block 17, and at the opposite end to
plate 37 which forms the crank of valve P,
substantially as described for the purpose
specified.

3. The combinationin a gasor vaporengine
of the disk 10 rigidly attached to shaft 9, which
is driven by action of the engine, disk 10 hav-
ing projection 40 on its edge which comes in
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eontact with friction-wheel 99, which is con-
nected to bar 15 and urged against disk 10 by
means of a spring-bar 15 being hinged to plate
G by pin 16, block 17 retained in bar 15 by
means of ways on which it is free to slide, rod
18 being hinged to block 17, at its lower end,
the opposite end hinged to arm 37 which is
attached to the valve of the engine by which
said valve is operated, lever 34 hinged to plate
G, forming its fulerum, one end of lever 34
having notches which correspond to notches
in projection 36 by which it may eonnect to
bar 15 the opposite end of lever 34resting on
the end of rod 6 of the governor by which it
is controlled, substantially as described, all
for the purpose specified.

4. The combination inagasor vaporengine
of the bar 15 hinged to the frame of the en-
gine, bloek 17 which slides in bar 15, rod 18
hinged to block 17 and eonnected with a valve
of the engine which it operates, a body driven
by the engine that automaltically conneets
and disconnects with block 17 by action of
the engine ecausing block 17 and rod 18 to re-
ciproeate when connected with said body, a
piece that automatically connects and dis-
connects with bar 15 by action of the gover-
nor and a spring, bar 15 and block 17 being
oscillated by action of the engine causing said
body to connect or disconneet with block 17,
or said piece to connect ov disconnect with
bar 15, connecting and disconnecting first
with said body and then with said piece, and
controlled by the action of a governor to keep
the engine to a uniform speed substantially
as described. .

5. Thecombination in agasor vaporengine
of the valve-box 43 rigidly attached to the
cylinder the valve-box being bored at right

angles to the cylinder and having fitted in it

the valve-plug of valve Q having a straight-
way opening from the cylinder through the
valve-plug and valve-box at right angles to
the axes of the valve-plug, disk A?rigidly at-
tached to the valve-stem, arm 20 loosely fitted
on the valve-stem on which it can turn and
in connection with pin 22 which projects from
the side of disk A* forming the crank by
which the valve-plug is turned by action of
the engine opening the passage through the
valve-box and valve-plug into the cylinder
allowing gas and atmospheric air to be drawn
into the cylinder, the valve-plug being sup-
plied with a spring which causes the valve to
¢lose when disengaged from the action of the
engine substantially as described.

6. Thecombinationin a gasor vaporengine
of the valve-box 43 rigidly attached to the
cylinder the valve-box being bored at right
angles to the cylinder and having fitted in it
the valve-plug of valve P having a straight-
way opening from the ¢ylinder through the
valve-plug and valve-box at right angles fo
the axes of the valve-plug the arm 37 rigidly
attached to the valve-stem forming a crank,
the rod 18 hinged to the outer end of arm 37

| by which the valve-plug is turned by action
of the engine closing the passage from the
cylinder, the valve-plug being supplied with
a spring which turns the valve-plug opening
the passage from the eylinder when released
from the action of the engine substantially
as described for the purpose specified.

7. The combinationina gasor vapor engine
of the valve P the arm 37 rod 18 hinged to
arm 37 which is reciprocated by action of the
engine, plate 23 hinged to arm 37 and held in
position by set-screw 24, spring-latch 25 con-
nected to plate 23, ratchet-wheel 26, rigidly
attached to shaft 27, ratchet-wheel 26 being
revolved in one direction one tooth at a time
by action of the engine driving - shaft 27
which reaches into a space in the valve-box
or cylinder by which the electric igniting
mechanism is operated substantially as de-
seribed.

8. The combination in agas or vaporengine
of an electrical igniter consisting of rod 18
reciprocated by action of the engine the up-
per end hinged to arm 37 plate 23 attached to
arm 37 designed to move with said avm spring-
latch 25 attached to plate 23 in position to
form contact with ratchet-wheel 26 which is
rigidly attached to shaft27 which reachesinto
a space in the valve-box 43 said space econ-
necting with the spacein the eylinder having
a ratchet-wheel 28 consisting of a disk with
ratchet-feeth cut in its outer edge the front
of the teeth cut back under the points and
rigidly attached to the shaft in said space, a
second shaft reaching into the same space he-
ing designed to oscillate and provided with
an igniting-point projecting from said shaft

wheel, a spring urging the point against the
ratchet - wheel, one shaft Dbeing insulated,
means driven by the engine causing the
ratchet-wheel to revolve in an opposite direc-
tion from the pitch of the ratchet-teeth, the
point sliding from one tooth of the ratchet-
wheel to the next, the point separating from
the ratehet-wheel as it passes from one tooth
to the next of the ratchet-wheel, a source of
electricity having one terminal connected to
one shaft and the other to the opposite shaft,
substantially as described.

9. The combination in a gas or vaporengine
of the disk K rigidly attached to the igmiter-
shaft 27, disk K having pins projecting from
its side, spring 31, one end resting on a pin
of the disk so that its tension is exerted to
hold shaft 27 in position when released from
control of the engine ratchet-wheel 28 formed
of a disk with the ratchet-teeth cut in its
outer edge, the front of the teeth being cut
back under the points forming an electrode
rigidly attached to the igniter-shaft 27, which
reaches through the valve-box 43, ratchet-
wheel 28 attached to shaflt 27, in a space in-
side the valve-box, said space connecting
with the space in the cylinder, ratchiet-wheel
26 rigidly attached to shaft 27 intermittently
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adapted to make contact with said ratchet- .
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rotated in an opposite direction from the pitch
of the ratchet-teeth by action of the engine,
point 29, forming a second electrode rigidly
attached to shaft 30 in position to form con-
tact with ratchet-wheel 28 and operated by

-the teeth of ratchet-wheel 28 and spring R,

spring R spring 33 and shaft 30 being insu-
lated, having a source of electricity, one ter-

minal connected to the insulated shaft and
the other to shaft 27 substantially asset forth. 1o

PRESLEY B. MCLELLAND.
STEPHEN D. McLELLAND.

Witnesses:
Jouxn C. KESSLER,
F. . KNIGHT.




