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To all whom 1t may concern.:

Be it known that I, Aernur W. DaxIEL, a
citizen of the United States, residing at
Owenshoro, in the county of Daviess and
State of Kentucky, have invented new and
useful Improvements in Explosive-Engines,
of which the following is a specification.

This invention relates to explosive engines,

. being especially directed to the governing
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and sparking mechanism therefor, and has
for its objeels to produce a comprratively
simple, inexpensive device of this character,
wherein one of the sparking members will be
moved out of the path of the other during
cach alternate instroke of the piston, or that
18, during the exhausting intervals, and one
wherein the movable sparker will, in the
event of th> engine speed increasing beyond
8- predetermined limit, be automatically
moved out of the path of the other sparker
and maintained in such position until the
speed has decreased to norinal.

- A further object of the invention is to pro-
vide & device of -this character with a sim-
plified form of mechanism for operating the
movable sparker, one in which said sparker
will be autonmticall{y moved to inactive po-

sition siniultaneously with the opening of

‘the exhaust port, and one wherein the Joarts

will upon an abnormal increase in the speed
of the engine be locked for maintaining the
éxhaust open and the movable sparker in in-
active position.
_ With thebe and other objects in view, the
mvention comprises the novel features of
construction and combination of parts more
fully hercinafter described. *
~'In the accompanying drawings: Figure 1
is a side elevation of) an engine equipped with
a mechanism embodying the invention. Fic,
2 is a similar view looking from the other
side of the engine, IMig. 3 is a rear elevation
of thesame. Fig. 4is a t(){) plan view of the
same. Fig. 5 is a detail,
taken on the line 5—5 of IFig. 2 and showing
the parts on an enlarged scale. Fig. 6 is a
front view of the governor weights and adja-
cent parts. Fig. 7 is a detail, sectional view
taken on the line 7—7 of Fig. 6. .
~ Referring to the drawings, I designates an
engine base sustaining a cylinder 2 in which
is arranged for reciprocation a piston 3, the
rod 4 of waich is connected at its rear end
with eccentrics 5 carried by a drive shaft 6
journsled in suitr.ble split bearines in the
ase 1 and equinped with fly wheels 7, these

sectwonal view
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parts, except as may be hercinafter ex-

- plainei. being of the usual or any preferred

coislruetion and avrangement and adaptﬁéd |

m practice to-perform their ordinary func-
tions, .

1xexd upon the shait 6 for rotation there-
wWith is a gear § in mesh with o seconl rear 9

1 tarn fixed upon a tubular covernor shaft

10 rournaled in the base 1 und econtainine a
langzzasdinally movable operatinge member
or r==i 11 pivotally engaged at one end with a
lockRinz inember or dog 12 in twim piveted to
asuizabile bearing 13 onthe basel, t\mre being
loosels mounted upon the rod 11 a cross
hieadt or piece 14 having inturned portions or
finzess 15 projecting through suitable open-
Ings in the governing wheel 9 within the path
of ars
waniiy extending portions or arms 16 of a
patr of weighted governor members or levers
17 prveted insuitable bearing openings in the
wheet @ and held in normal position under
the miluence of springs 18, theie being
tapiewd onto the adjacent end of Tod 11 a
bearizes nut 19 designed for fixing the cross
pieee 34 against movement longitudinally of
the reed 110 Tt will be noted in this connee-
tinn tlizt when the speed of rotution of shaft
6 Imereases bevond a predetermined limit
the weirhted ends of governor levers 17 will
switez eutward by centrifugal action, asusual,
theus eausing the inner portion 16 of said le-

vers Lo act upon the fingers 15 and through

the rosdium of cross plece 14 move the rod
the ire= end of the locking member 12, as 1n-
dicz:e:d by the arrow in Fig. 4, and for a pur-
pose =:ch will hereinafter a]l)pear.- o

TE= «vlinder 2 is provided with an inlet

port 20 znd with an exhaust port 21 adapted

to Ixe eoisened or closed under the action of a

suttaiie valve carricd by alongitudinally mov-

able sie:n 22 slidably disposed in a bearing 23

at the cear end of the cyhnder and having a

head 24 disposed in the path of 3 erank avin

or p=rrazon 25 provided on a rock shaft'26
Journssed 10 a suitable bearing 27 and having

& erx:s portion or arm 28 to which is piy-
oteri wne end of a governor rod or link 29

havins 1ts other end pivoted 1o a bell erank

lever Z:0 In turn pivoted at 31 to the base 1,
there eing provided on the lever 30 a pro-
jecninz portion or keeper 32 lying normally

out w2 §he path of the locking member 12 and
ad=xpted for engagement by the latter when

swiirz inward, as heretofore explained.

g

Ufor engagement by the adjacent, in-

11 lezzitudinglly in a direction for swinging -
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Mounted in a bearing 35 provided in the
‘wall of the cylinder 2 at a point adjacent its
forward ‘end is a bushing 34 adapted to re-
ceive a tubular bearing member 35 of a
length to project into the (-.Iylmder, as seen
In Fig. 5, there being journaled in said bear-
ing member, which is insulated fromn the
bushing 34 by suitable insulating material
56, 2 rotary stub she{t 37 having fixedd upon
its inner end and for movement therewith a
primary movable sparking member or«on-
tact 38 adapted for codperation with and for
movement into and out of the path of a sec-
ondary sparking member or contact 39 fixed
upon the piston head 3. , -
Fixed upon the outer end.of shaft 37 is a
crank arm 40 to the outer end of which there
Is pivoted by means of a tubular ¢oupling
member 41, a bearing member or sleeve 42
having slidably arranged therein the upward
end of a rigid connecting element or rod 42,
the rear end of which is connected by means
of an eccentric strap 44 with an eccentric 45
fixed upon the shaft 10, there being arrangsd
upon the rod 43, which is provided at its up-
werd. end with a head or enlargement 46 a
-normally expanded spring 47 arranged to
bear at one end against the sleeve 42 and at
its other end against a bearing shoulder 43
on the rod, while fixed upon the shaft 10 st
the end thercof remote from the eccentrc
45 1s a cam member or head 49\ arranged in
contact with "an antifriction roller. 50 jour- .
naled to the lever 30 and adapted for locking
the latter to move the rod 29 forw rdly 2s
e arrow 1n Ifig. 1 to operate |

indicated by t] . 3
aft-26 for actuating the exhaust,
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the rock sh
valve to opén the port 21.
Journaled in the-tubular coupling member
41 15 a second coupling member or pin 51 hav-
Ing a head 52 provided with a bearing open-
ing 53 in which is slidably arranged one ermid
of a connecting rod or link 54 provided at a
point suitably remote fromn said end vith a
beariny shouﬁler 25 and having its other or
forward end pivotally connected by ineans®
of a coupling link 56 with a fixed bearing por-
tion or arm 57 projecting from the outer ers
of crank arm 25, as seen more clearly in Fiz 3.
In practice, as the shaft 6 rotates the shaft
10 will be driven therefrom through the me-
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diuni of gears § and 9 and the cam head 49 |

will, during each votation of the shaft 10, act
upon the roller 50 for rocking lever 30 and
moving the governor rod 29 forwandls,
whereby the rock shaft 26 will be operated to
move the arm 25 into coutact with and for
opening the evhaust valve as hereinafter ex-
plained, it ben | understood that the shape of
the cam 49 is such that the exhaust valve
will be open d.ring each alternate instroke
of the piston 3, or that 1s, during appropriste
intervals for exhausting the exploded rases
from the cylinde 2. During the rotation of
65 shaft 10 the rod +3 will be actuated through
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the medium of the eccéntric 45 for rocking-
the shaft 37 to move the sparking member or
contact 38 1nto and out of the path of the co« -
operating sparking member 39, it being in~
derstood ithat during the normal operation
of the parts the movement of the contact 38
to inactive position, or that is, out of the
path of the sparker 39, will be simultaneous
with the exhausting stroke of the piston 3
and the movement of the exhaust valve to
open position, and further that under normal
conditions the rod 54 will havesufficient longi-
tudinal play in the bearing opening 53 to per-
mit the proper movement of crank arm 40
without coming in contact with the stop
shoulder 55. When the speed of the engine
Increases beyond the normal vhe governor
members 17 will, in swinging outward, move
the rod 11 longitudinally anﬁ throw.the lock-
ing member 12 into the path of keeper 32, a3 gs
heretofore explained, thus. locking the gov-
ernor. rod 29 agairist movement with the"
exhaust valve open, under which conditions
the link 54 will be moved longitudinally rear-
ward through the medium of crank arm 25 a 90 -
‘suflicient distance to bring the abutment 55 °
into contact with the head 52 and act upon
the arm 40 for fixing the shaft 37 agdinst
movement with the sparking member 38
held out of the path of sparking member 39,
in which position the parts will be maintained
until speed of the éngine decreases’ suffi-
clently for the governor members 17 to re-
turn to normal condition under the action of-
springs 18, whereupon the locking member
12 will be actuated for releasing the partsapd
permitting a continuance of their normial
_operation, as just explained. It will be seen
'tﬁat when the locking rod 54 is moved to po~. .
sition for holding the arm 40 and shaft. 37 105
against movement the spring 47 will ermit ‘
the rod 43 to play inﬁ‘y gack' and forth
through the bearing 42. .
Having thus d
I claim 1is; . T .
- 1. In an internal combustion engine, the
combination of a piston and cylinder, a shaft
connected with and driven by the piston, an-"
1gnition device having a movable electrode
in the cylinder, an arm connected with said
electrode and disposed outside the cylinder,
a secondary shaft, a inember actuate by the
shaft and slidably connected with the arm, a
spring arranged on the member to cause the o
arm to move therewith, a vglve mechanism, a 329
speed responsive device controlling the valve |
mechanism, and a connection between the -
mechanisin and said arm for rendering. the
latter .inoperative during abnormal. speed .
conditions. - R T T
~ 2. In an internal combustion engine, the
combination of a cylinder, a piston. therein,
an ignition device, a shaft driven by the pis-
ton, a movable member associated with the -
ignition device, a reciprocating rod actiated 339
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by tho shaft, s lost motion connéction be- | . ,_
and member, a yielding c2vice | an arm connected with one of the

rod

tween the

normally preventing lost motion in'saii con- | for rocking the same, a continuously operated

“nection, a valve mechanism, means for con-

trolling the valve mechanism to regulats the
speed of the engire, and a connectich be-
tweend the mechanism and said member for

rendering the latter inoperative and causing
. the second device to yield.
10

3. In an internal combustion engine, the

- combination of a cylinder, an ignition d=vice

15

having -8 100vaBle electrode disposed within
the cylinder, a member connected with the
electrode and disposed outside the eylinder, a
rod operating continuously with the moving
parts of the engine and yieldingly connected
with the member, an abutment on the ro

engaging the member to move the same in

.- one direction, a spring on the rod bearing

20

against the said member and yieldable when
the said member is held stationary, & rock

~ shaft, a valve operated theireby, mesns for

25
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. to operate.

actuating the rock shaft, and a connecticn be-

tween the rock shaft and member for IIGE=*EH§

the latter station:}zﬂ' during abnormsl spee
conditions and while the said rod continues

4, In an intemé,l*-combi;lstion éngina, the

.combination of a cylinder, an ignition ésvice

including a movable electrode disposed with-

~1n the cylinder, an oscillating arm connected
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‘with the electrode and disposed outsid= the

cylinder, a rod positively engaging the arm

for moving the latter 1n one direction, a
spring on the rod through which the Iatter
- operates' to move the arm in the opposite
~ - direction, an eccentric for actuating
" & valve mechanism, and a member co
~.with the mechanism and arm for preventing
40
- speed of the engine.

tos rod,

[0S

movement ef the

F

latter. for controllinz the

5. In an internal combustion engine, the
combination of a cylinder, a piston therein, a
main shaft driven ly; the piston, a secon:dary
shaft, an ignition dyevice having a mowable
electrode and disposed at one side of the cyl-

inder, an actuating rod yieldingly conneefed

with the electrode for actuating the Istter,
means on the secondary shaft for operztif

the said rod, an exhaust valve at the hezd {}%
the cylinder, a rock shaft extending trans-
versely te the axis of the cylinder and dis-
posed at the head of the latter, mears for
actuating the valve from the shaft, a roch-
anism between the-secondary shaft ané rock
shaft for moving the latter, a-speed respon-
sive device controlling the sajd mechazism,
and means between the rock shaft and izni-

‘tion device for preventing movement of the

electrode when speed becomes excessive.
6. In an internal combustion engine, the

F

rod slidably connected. with and supported

combination of relativel y movable electrodes, :
electrodes -

" s

at ‘one end by the srm: for rocking it- under"

-normal conditions, a valve, mechanism for

actuating the valve, a speed resporsive de- - |

vice controlling the said mechanism, and
means betweerr the mechanism and said arm

70

for holding the latter inoperative when the -

\.- \- \

speed exceeds normal.

7. In an internal combustion chamber, the -

combination of a cylinder, an exhaust valve,
an ignition device comprising relatively mov-

able electrodes, a rocking member for actuat--

75

ing the exhaust valve, a speed responsive de“v'\' -

vice controlling the rocking mem

er, means"

for operating one of the electrodes, and a de-.".

vice betwecn the rocking meinber and said

means for renderiaig the latter inoperative

when tue speed exceeds a predetermined

Iimit,

8. In _ |
combinstion of a cylinder, an exhaust valve
m the h¢ad thereof, a rock shaft mounted on

the head a piston-in the cylinder, a shaft -

driven thereby, a connection between the
shaft and rock shaft to actuste the latter, an
ignition device including relatively movable
electrodes, means ectuated by the piston
driven shaft for operating one of the elec-

an internal combustion chamber, the
85
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P

00

trodes, and a device between the rock shaft -
and said means for holding the szid electrode -

1noperative under abnormal -speed condi-
tions. - | ‘ -

95

‘9. In an internal combustion ‘engine, the .

combination of a piston cylinder, a main
shait driven thersby, a hollow secondary
-shnft driven theseby, a cam on the hollow
shaft, a l@nﬂitudina]{l, _

the hollow shaft ;-a speed résponsive device

100

y movable member in .

for actuating the member, a valve gear actu-_ . -

ated by the cam, and a device connected

with the said membsr for holding the valve
gear out of operation during abnormal speed.

10. In an internal combustion engine, the
combination of a piston and cylinder, a hol-

106

low shaft driven by the piston, a longitudi- -

nally movable member in the shaft, a valve
gear actuated by the shaft, a. wheel on the
shaft, centrifugally acting® weights on the
wheei, means between the weights and mem-
ber for moving the latter, a device attached
to one end of the member for rendering the
valve gear inoperative. |

In testimony whereof, I affix my signature
In presence of two witnesses.

ARTHUR W. DANIEL.

Witnesses: . ¢ -
JOHN L. FLETCHER,
- Fasius S. ELMORE.
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