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HOWARD A. GRAY, OF PLAINFIELD, ILLINOIS.

ELECTRIC IGNITER FOR EXPLOSIVE-ENGINES.

SPECIFICATION formmg pa,rt of Letters Patent No. 709,598, dated September 23, 1902,

Applmetmn ﬁled October 1, 1901. Serlel No. 77,210,

(No model.)

To @ll whom it may concern: | |
Be it known that I, HOWARD A. GRAY, a
citizen of the United States, and a resident of
Plainfield, county of Will and State of Illi-
nois, have invented certain new and useful
Improvements in Electrie Igniters for Explo-
sive-Kngines, of which the fOllOWIHW 18 a4 specl-
ication and which are 1llustmbed in the ac-
companying drawings, formmﬂepaltthereof
My invention relates to explosive-engines,

and has particular reference to ele(,tmeal 10—'

niting devices therefor.

'T‘he object of the invention is to provide a
simple and effective igniter and one con-
trolled by the governor throuwh the medinm
of the valve mechanism of the enginemee, for
instance, the rod for operating the exhaust-
valve in an engine of the four-cyele type or

the rod or other device governing the feed-

valve in an engine of the tWo-cy (,le ty pe.
The invention consists in 111e novel con-
struction and arrangement of parts more fully
hereinafterset forth and which areillustrated
In the accompanying drawings, in which—
Figure 11is a side elevation of an explosive-
engine,showing myinvention applied thereto.

-Fig. 2 1s a plan of a part of the engine with

particular reference to the valve-rod and con-
nections and the electrode-shaft and cluteh

forthe same, the valve-casing being shown in
section. Kig. 3 is a section on the line 3 3 of

Fig. 2. Fig. 4 is a section, on an enlarged
scale, on the line 4 4 of Fig. 2 looking in the
direction of the arrow. IKig, 5 is a section,

also en an enlarged scale, on the line 5 5 of
1lluetramnw the eleett()dee a modifica- |

[‘ie;
tion of the same bemcr shown in rlotted lines.

Figs. 6 and 7 relate to detalle of the governor.
Fig. 8 is a face view of one of the members of

the clutch shown in Figs. 1 and 2. 9

Kig.

- shows a square-faced clutch used with a re-

45

versing-engine when the modified form of elec-
trodes is employed, and Fig. 10 is & detail of
the reciprocating or sliding electrode illus-
trated in Fig. 5.

I have shown in Fig. 1 thebed-plate 15, eyl-
inder 16, fly-wheels 17, and crank-shaft 18 of
an exploewe -engine of ordinary construection.
The piston and eonneeting-rod are not seen.

Secured to the eylinder 16, near the inner

end thereof, is a valve-casing 19 of common |

——

nut 35* 1s a hollow plug

construction, the chamber 20 of which opens
into the interior of the said cylinder, and 21
and 22 designate the exhaust and inlet ports,
which are cloeed by the inwardly-opening
valves 25 and 24, respectively, the latter be-
ing held to its seat bya spring 24*.  Asshown

_hy the dotted lines 1n Kig. 1, “the ports 21 and
22communtcate with the chamber 20 for feed-

ingtheexplosive mixtureentering by the pipe
14 to the chamber 14* and exhausting the

products of combustion from the chamber 137

to the pipe 18. The exhaust-valve 23 is pro-
vided with a stem 25, which extends through
the wall of the casing 19 and is held to 1t seat
by an expansion-spring 26 reacting between
the wall of the casing and a nut 27 serewed

on the said stem.

RGCIpI‘OC&hﬂU‘ in a guide 23, secured to the
bed-plate 15, 1s a rod 29, hfwmﬂ‘ at the end

| thereof adjacent to the cra,nk shaft 18 a fric-
tion-roller 30%, and the opposite end of the

said rod pushes against the end of the valve-

stem 25 when moved by a cam 30, fixed on a

shaft 31, journaled in the bearing 32 on the
bed-plate 15. This shatt 31 has keyed to 1t a
oear 33, which meshes with a pinion 34, keyed
to the erank-shaft 18. The ratio of the gear
33 to the pinion 34 is such that the former
makes one revolution to two of the latter, the
engine now being described being of the four-
cyeletype. When the cam 30 1s turned away
from the reciprocating rod 29, the latter is
moved to its original position by the expan-
sion of the spring 26 1in closing the exhaust-

_Va,lve 23.

Secured in but insulated from the wall of
the chamber 20 of the valve-casing 19 by a
35, closed by a cap
36. In the open end ot the plug 35, extend-
ing into the chamber 20, 18 seated a sliding or
reciprocating pin 37, serving as oune of the
electrodes of the igniter, and interposed be-
tween the head of this pin and the cap 36 1s
an expansion-spring 38, which holds the elec-
trode in the path of the cam or electrode 39,
also located in the chamber 20. The spring
38 is surrounded by an insulating-sleeve 40
to avoid sparking and the consequent wast-
ing of the battery, which would occur on the
expansion and contraction of thespring if no
means were provided to preventcontact there-
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with mth the walls of the plug 35.
37 has a flat side, and also the seat therefor,
as shown in Fig. 10, to prevent the turning ef
the pin, and the eentaet—point thereof is be.v-
eled, as at 41. Theelectrode 39 isin the shape
of a cam having an angular face 42, thereby

rendering the rotation of the same possible

only in onedirection, the flat faces of the two
electrodes meeting when the motion of the
cam 39 is reversed. One wire of an electric
cireuit, conventionally shown at A, is ground-

- ed in the cylinder 16 and the other led to a
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binding-post 36* on the cap 36 of the plug 35.
The electrode 89 is fixed to a shaft which
passes through the casing 19, said shaft con-
sisting of two parts or sections 43 and 44.
The end of this shaft is journaled in a bear-
ing 45, supported from the bed-plate 15, and
provided with a beveled gear46, which meshes
with and isdrivenbya beveled gear 47, keyed

to the shaft 31, and the two seetlons are |

coupled by meane of a ratchet-clutch, one
member, as 48, of which is fast on the end of
the shaft-section 44, while the other, 49, is
carried by the shaft-section 43. The mem-
ber 49 of the cluteh is capable of a sliding
movement on the shaft-section 43, but is held

against turning thereon by reason of the flat-

tened side of the said shaft, as illustrated in
Fig. 8, and a spring 50, encireling the shaft
and reacting against a collar eO*’* serves to
hold the said movable member in enfreﬂement
with the member 48. The clutch member 49
18 also provided with a pin 51, which is en-
gaged by a cam or extension 53 of an arm 52,
secured to the valve-rod 29, the said etten-
sion being concentric with bhe cluteh and its

end beveled or inclined, as seen in Figs. 2
~and 4, the beveled pmmon termmatmn' in a

flat seet 54,

The sparking of the electrodes 37 and 39
may be controlled by means of any suitable
governor capable of coaction with the valve-
rod 29. 1 haveshowna governor of ordinary
construction, consisting of the bell-crank le-
vers 55, pwoted to the hub of one of the fly-
wheels 17 and provided with the usual balls
o0. Splined on the shaft 18, so as to be capa-
ble of longitudinal movement is a conieal
sleeve 57, prewded with a collar 58, having
an annular recess 59, in which the short arms
of the levers 55 p]a,v The centrifugal force

~ acting on the governor-balls 56 is 1e31sted by

55

60

65 exhaust-valve 23, and at the same time the |

-a spring 60, cenneetmﬂr the said balls, and the

tension of said spring is adjusted by means
of a screw-bolt 61 and nut 62. Pivoted to the
bed-plate 15 of the engine is a lever 63, the
beveled end 63* of Whleh bears aﬂ'amet the
conical sleeve 57 of the governor, and the
other lies adjacent to an arm 64 of the valve-
rod 29.

From the foregoing it will be understood
that at overy revolution of the cam 30 the
valve-rod 29 is moved forward, opening the

The pin |

709,598

cam extension 53 of the arm 52, carried by
the valve-rod 29, strikes the pin 51 of the
clutech member 49 and turns theshaft-section
43 in advance of the section 44. As soon,
however, as the cam is withdrawn from en-
gagement with the rod 29 the said rod is re-
turned to its normal position, releasing the
clutch member 49, which is immediately
thrown by the spring 50intoengagement with
the member 48, and then at the proper mo-

ment the electrode 39 is brought into contact

with the electrode 37, and upon separation

70

75

therefrom a spark is genereted which ignites

the charge within the cylinder. If the en-
gine exceeds a certain speed, the governor-
bells 06 are thrown outwardly, thereby slid-

ing, through the medium of levers 55, the con-
- 1cal sleeve 57 on the crank-shaft 18, and the

lever 63 is moved on its pivot into the path of

i theend of the arm 64 of therod 29, its free end

engaging a notch 65 in the end of bhe sald arm,
thereby holding the exhaust-valve 23 open so

| long as the end of the lever remains in en-
gagement with the arm 64 of the valve-rod.

Of course while the rod 29 is in its advanced
position and the valve 23 held open the cluteh
member 49 will be held separated from the
clutch member 48 by the cam extension 53 of

the arm 52,as heretofore described. The arm

52 not onlyserves to separate the clutch mem-
bers, but also by reason of the beveled exten-
sion to turn the shaft-section 43 until the pin
91 rests in the squared seat 54, thereby hold-
ing the electrode 39 in such position that it
1s out of contact with the electrode 37 when
the shaft-section 43 is stationary. Assoon as
the speed of the engine is reduced to normal
the lever 63 is released by the governor-sleeve
and drawn out of engagement with the arm
64 of the rod 29 by a spring 66, one end of

which is anchored to the bed-plate and the

other to the lever. If the engine be reversed,
as soon as the squared face of the rotating
electrode 39 comesintocontact with the pin 37

the clutch will permit the section 44 of the

shaft to turn, while the other section will re-
main etetlonary, thereby avoiding injury to
the electrodes.

It will be obvious that the invention here-

1n described may with slight modification be’

adapted to an engine of the two-cycle as well
as any other type—as, for example, by plac-
ing the arm 52, carried by the valve-rod 29
fer opening the exhaust-valve, on a rod or
other device for actuating the feed-valve.

It the igniter is employed with a reversible

engine, the electrode 37 may be provided with

a tapering point and a double-faced eam em-

ployed, as shown by dotted lines in Fig. 5, so

as to permit of the sparking of the electrodes
when running in either direction. TUnder
this latter eenetrueblon instead of the ratchet-
clutch a straight-jaw or lap-joint eluteh, such
as 18 shown in Fig. 9, might be employed |

Yarious modiﬁeatione may be made in the
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construction of the mventmn and I do not { tatable electrode against movement, a gov-

limit myself to details so lonn' as . the spmt
thereof 1s not departed from.

I claim as my invention— |

1. In an explosive-engine, in combination,

a cylinder, a pair of mtermlbtentl}*-cantdcb-_

inﬂ‘ inﬂ*itintr*eleﬁtmdes one of WhiLh 18 rota-

cha,l*gre COHEIOHIHW mlve

action of the valve, and an adjunect of the

valve - actuating means engaging the elec-

trode-rofating means to hold tlw mtatable
electrode against movement.

2. In an explosive-engine, in combination,

a cylinder, intermittently-contacting elec-
trodes one of which 1s rotatable, means for
rotating said electrode, a clutch-controlling
connection between the rotatable electrode
and the rotating means, a reciprocating rod,

and a detent ca,rrled by the rod and sepmat-
ing the cluteh to prevent rotation of the eleec-

3. In an explosive-engine, in combination,
a cylinder, a valve therefor, a rod controlling
the valve, means for moving the rod, a pair
of electrodes one of which is rotatable, a shaft

to which the rotatable electrode is fixed, and

a connection between such shaft and the
valve-controlling rod for holding the mtataf—
ble electrode against movement. ' -.

4. ITn an e:&ploswe engine, in ¢combination,
# cylinder, a valve therefm, a rod controllmg
the valve, means for moving the rod, a pair
of electrodes, a rotating shaft to which one
of the electrodes is fixed, a clutch for the
shaft, an arm carried by the rod and for sepa-
rating the cluteh to throw the electrodes out
of action, a governor, and a lever operated
by the governor for holdmu* the rod against
movement

5. In an explosive-engine, in combination,
acylinder, an exhaust-valve,arod controlling

the valve, means for moving the rod, a pair
of electrodes one of which is rotatable, a shaft
to which the rotatable electrode is fixed, and
an arm carried by the valve-rod for holding
the rotatable electrode against movement.
6. In an-explosivé-engine, in combination,
a cylinder, a valve the lefor a rod contr 011111*[‘1'

the valve, a cam aetuatmﬂ‘ the rod, a recip-

rocating electrode a second electwde a ro-
tating shaftt compr'ising two sections to one
of which the second electrodeis fixed,a clatch
connecting the two shaft-sections, a pin pro-
jecting from one of the elutech members, and

an arm secured to the valve-rod and having |

a beveled extension for engaging the pin to
uncouple and also turan the shaft-section to
which the second electrode is fixed.

7. In an explosive-engine, in combination,

a cylinder, a valve therefor, a rod for opening
the valve, means for moving the rod, a pair
of electrodes one of which is rotatable, a shaft

towhichtherotatableelectrode is fixed, means

m eans fm* actuat-
ing the valve, a governor for interrupting the

|

1

!

ernor, and eonneetlon between the governor

Il and the valve-rod.

8. In an explosive-engine, in combination,

a cylinder, a valve therefor, arod for opening
the valve, a cam engaging the rod, a pair of

electrodes one of which is rotatable, a shaft

to which the rotatable electrode is fixed, an

arm carried bythe valve-rod for holding the
rotatable electrode against movement, a gov-
ernor, and connection between the governor
and the rod.

9. In an explosive- 611'0'1116 in combination,

a cylinder, a valve therefar, a rod oomtrolhng

the valve, means for moving the rod, a pair of
electrodes, a shaft comprising two sections to

one of which one of the electrodes is fixed, a
cluteh coupling the two sections, an arm car-
ried by the valve-rod and uncoupling the
cluteh to throw the electrodes out of action,
and a spring for throwing the clutch into en-
gagement when released by the arm.

10. In an explosive-engine, in combination,

a cylinder, a valve therefor, & cam driven by
theengineand moving therod, amovable elec-

trode, a second electrode, a shaft comprising
two sections to one of which the second elec-

trode is fixed, a cluteh for coupling the two

shaft-sectionsandoneof themembersof which
18 slidably mounted upon the shaft, a pin pro-
jecting from such cluteh member, an arm se-
cured to the valve-rod and having a beveled
extension for engaging the pin to uncouple
the cluteh and also turn the shaft-section to
which the electrode is fixed, a spring for coup-
ling the cluteh when the arm
from the pin, a governor, and a pivoted lever

actuated by the governor and for engaging

the valve-rod when advanced by the cam.
11. In anexplosive-engine, incombination,

a cylinder, intermittently - contacting elec-

trodes one of which is rotatable, means for ro-

tating said electrode, a clutch controlling con-
nection between the rotatable electrode and

the rotating means, and means timed to act
intermediate of contacts between the elec-
trodes for separating the clutch members to

prevent movement of the rotatable electrode.
, IL5

12. In anexplosive-engine,in combination
a palr of electrodes one of which is moved in-
termittently into contact with the other, a
shaft to which the moving electrode is fixed,

a valve, a rod controlling the valve, a pin ro-

tatable with the electrode-shaft, and a cam
carried by the valve-controlling rod and for

engaging the pin to throw the moving elec-

tmde out of action.

13. In an igniting device for explosive-en-
gines, in combmatlon a pair of elecirodes, a
shaft comprising two sections and to one of
which one of the electrodes is secured, a

cluteh for coupling the two sections, a spring

for holding the clutch members in engage-
ment, a valve, means for operating the valve,
and means carried by the valve-operating

controlled by the valve-rod for holding the ro- | means for separating the clutch members.

is withdrawn
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14. In an igniting device for explosive-en- | for separating the clantch members, a gov-
gines, in combination, a pair of electrodes, a | ernor, and means controlled by the governor 1o

shaft comprising two sections and to one of | for holding the valve-operating means against
which one of the electrodes is secured, a | movement. -

5 cluteh for coupling the two sections, a spring - HOWARD A. GRAY.
for holding the clutch members in engage- Witnesses: |
ment, a valve, means for operating the valve, WM. G. STOPP,

means carried by the valve-operating means F. F. HoaAg.
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