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To oIl whom it may concern:

Be it known that I, Fraxois E. Vavenn,.

n citizen of the United States, residing at
Tippecanoe Citgl, in the county of Miami
5 and State of Ohio
new and useful Improvement in Explosive-
Gas Engines, of which the followiug is e
specification. -
The object of this invention is to constract
10 o gAs engine which is rovided with an im-
proved means for nicely re ulating the
speed and operating the “sparier * theveof.
Incidentally the objects are to provide
other improvements in the details of con-
15 struction of explosive gas engines.
The invention consists as hereinafter de-

scribed and particularly pointed out in the

claims, the inventior. not being confined to

precisely the details of construction shown.

'20 In the sccompanying drawings—Figure 1

_ is o view in side elevation of the engine with
- parts in section; FFig. 2 is an elevation look-
‘Ing at the ﬂy-wheef end with parts in sec-
tion; Fig. 8 is a side view of the governor

25 taken from the plane —e Fig. 2; Fig. 4
is o detail -illustrating the means for con-
trolling the operation of the sparker-operat-

ing lovar; Fig. 5 is an elevation of the eyl-

. inder end and sparker-operating devices ap-

g0 purtenant thereto; Fig. ¢ is a side view of

the sparker with parts in section; Fig. 7

is o view of the left-band side of what is

shown in Fig. ¢ showing. the sparking

oints; fig. 8 is a section on the line y—v

35 looking to the right, Fig. 6; Fig. 9 is a plan

view of the vxhaust valve and sparker-oper-
ating lever. :

In the views ' designates the cylinder hav-

in%‘in its head “e fuel-supply port 10 fur-

40 nished with a -ulve 11 controlled by 2

weak spring 12 tending to close the port, and

an exhaust gort 18 furnished with a valve |

by a stronger spring 18 tend-

14 controlle
ort 13.

ing to close said

45 16 designates the crank shaft having the

crank 16* connected with an ordinary piston
in the cylinder by means of the rod 17. The
~ crank shaft has fixed to it a pinion 18 mesh-
ing with the gear wheel 19 of the governor.

50 The circumference of the pinion 18 is ha
that of the gear 19, or so that two revolu-
" tions of the crank shaft are required to
effect one rotation of the gear 19. '1he gear
wheel 19 has pivoted in projections from it
55 governor “balls » 20 the free ends of which

"the axis of the shaft 19* of the

, have invented a certain |
 The inner énd of the

| trip lati
| jected.

‘Jatch 32 is hin

are held toward each other by a spring 21

and the pivoted ends of which have afiixed

thereto arms 22 that engage the outer end of

¢ sliding pin 23 that extends eccentrically

vernor. 60

in 28 projects also

through a cam member 24 secured to the end

of the shaft of the governor. YWhen the en-
ine is- running: at high speed the pin 23

is moved outward by centrifugal action on 65

the governor balls, and conversely, when the

engine slows down the pin is thrown inward

to permit the closing of the exhaust port and

the recharging of ﬁle‘cylinder \vitﬁ explo-

sive gias, as hereinnfter explained. 70
Fulerumed at 25 below the cylinder 9 is

8 10“% lever 26 made up of two parts hinged

together at 27, one part being provided with
a set screw 28 to engage the other to vary

the angularity of the parts to each other. 75

Referring to the position of the engine as.
viewed in Fig. 1, the right-hand end of
the lever 26 reaches to 1{>losition to engage
the exhaust-port stem and to properly sup-
ort a rod 29 for operating the sparker, 80
while the left-hand end of said lever is up-
wardly bent, as seen at 26% and carries a
roller 30 located under the com member 24 ’
and so as to be operated thereby. In con-
nection with the lever 26 is a spring 81 that 85
tends to hold the roller 80 up toward the
cam member 24 and the lever is oscillated
by the rotations of said cam member. When
the speed of the engine is accelerated the
lever is held down out of position to be op- 90
erated by the cam device by means of a
32 having o finger 82 that lies
in the lgm,th of the pin 23 only when pro-
dy‘ the slowing speed of the engine

dvs to the omission of gas charges and ex- 96

losions; as hereinafter explained. The tri
F edly and slidingly mounte
on a.shaft 33 between the srms of a yoke
34. It is pressed against one arm of said
oke by a spring 85 secured to it and havmg 100
its other end secured to a small collar 3G,
The spring 35 also holds the upper end of
the tip latch toward the arm 26s, A set

screw 87 is employed to adjust the position

of the yoke so as to regulate the extent of 105
projection of the pin 23 necessary to oper- '
ate the trip latch and therefore so regulute
the speed of .the engine. For_example,
the trip latch be moved to. the left, Iig. 2,
the mean speed of the engine will be made 116 -



o

slower becanse slowar rotaticn of the gov-
eraor wheel 19 will be required to project
the pin 3 to o planc necessaty o operate
fiwe trip latch to veleose the laver 20 and
‘5 henoe permit the exbaust 13 to be cloeed by
. itg valve.
88 dosignutes the sparker hend. Thishead
is suitnbly secnred in the eylinder head, It
has s nermally-stationary contaet or elec-
10 trade 80 nud a mﬁmmtmg; mavalile cloo-
trode or contnct 30, the latter being on the
cnd of & cranik-like arm 41* having o shaft
€¢1. The shaft 41 has fastened to it n two-
winged olip 42 that bs engoged ni one win
15 by ene end of a wenk spring 43 secuted
at its other end to the amﬂm‘ heod, said

_spring tending to hold the sparker points

wenkly asunder. Loose on the shaft 41 be.

- yontt the «lip and inclesing the clip is a

-g0 setve 44 having a Ing 44* that impulsisely
engnges the clip at (i proper time to throw
the sparker poli-,’uts psunder, a6 will be pres-
ently explsined. On_the outer end of the
shatft 4T bevond the sleeve 44 js o collar 43

g5 contalning a sat-scvew ¢3* for fixing the cal-
Iar in sdjusted position rotavily on snidk
shaft; und betwetn the said collar 46 and

-gleave 44 and engaging both is o cailed

apring 46 of greater power thap the spring

80 43, mid £pring 46 betng wound in n divec-

tiah contrary to that of the epring 43. The
spring 46 is shown to ba housed 1n an an-
nular cavity jn the snaller rim of the eleeve
¢4, A sinwll apace iz left between the fixed
two-winged ctip 42 and the end of a pro-
jecting shaft honging 85° an the hend 33 o

.29 to permit a slight longitudinal

the shoft and the comtact points on exch
other to help keep them elean, The throw

-~ of the movable contact from the fixed ona

is limited by o stop pin 38,

Sectred on o straisht cut away pertion of
the lavger rim of the sleeve 44 is a dog 47
having & spar £7% of lis upper end and o Li-

“fareate guide 47 st itslowerend, Therod 20
wouls in the ﬁ;ﬁdg_ﬁ"' and against tha spur
47e. When the rod is properly shoved up
by the operation of the lever 26 the con-
tactanre p together and tansion placed

50 on the. hcwlqr spring 4G, and upon cofi-
tinusd vpwaed pressure of said rad 20 its
apper end pasces (he spur, and when sanl

ol is denwn down the heavier spring 40
acting on the sleeve 44 nad the Ing i

55 thercan eanaeg snid lugy to gtrike the lower

a5

4

wing of the clip 42 attached to the shaft 41 | go

ard (hus separate the sparking points with

great quickness. Thik quicknes aof serfhrs-

Gion rendets more certain production of an
60 ignitin%‘:rork. .

‘The vod 20 has a Isteraily loose conmec.

tion with the lever 26 by means of  bifur-

" .ente keaper 48 pivoted at 48 but is laeld

fram movement 1 an uptight dirertion with

¢6 regpect to maid keeper

plax of |

‘of thie engine Is rednced to x degree

means of nuts 28*

1,018,084

and 28* above and below the leeper, snid
ity permitting an sdjustment of raid rod
te vegulute U extent of ity action on the
sleeve 44. .\ gpring 40 onv the lower end of
tha tod 20 xtween the lever 26 nud a nut 98¢
coiiperates with the nforeanid keeper topuin-
tain said rod 29 in its proper operuting po-

M

sifjon.
- %’lm oparation is therefore briefly thus:

When the port 13 1s oloaed the suetion of the
piston in s sutward movement draws in tha
explosive charge; thy reverse movemt of
the piston compresses the charyge md the
gpaeker igmites it %wupuliing the piston ngain
ontward ; the next inwnrd movement of the

15

[ Lﬁa‘lim exhausts the d‘lﬂfﬁe throtgh the ex-

anigt whicli was urmed r the opecation of
the lever 26. When too high & apeed i=
sltained By repetition of the cycls the pin
93 will be withdrawn and (he exhanst held
in open ysition Ly meuns of the trip lotch
39. In such case Turéher c’(mrgim of the ex-
P]oaim agenl are postponed, the piston on -
ts outward Mroke merely sucking and ex-
petling the atwosphera thrcugh the exlinusl
sorl. T provide the erank shaft with a good
y wheel 30 to keep up {lve operation of the
engine until the pin 83 is smplyaroedted to
refease the teip Intelt 82 from thie lever 26, at
which time the exiinust is apuin closed and 85
the pas d;ﬁrﬁ;ﬂor chazges renewed. .

It will be abserved ¢hat with this construe-
tign geeat ocohomy of operating gas ir
eflected, o ’ !

What I clsiim and desive to secura by Lat- o
ters Patent ia:

_ 1. In an explesive gas enging, (e combi-

nation with the exhanst port volve, of & two- -

rt lercy for opernting the valve lo open
its port, and meoans for, varying *he angu-
larity of the pnrés of said lever 1o each other,
a trip Iatch for holding snid lever in posi-
tion to yetain rid yalve in open position, &
governor mechonlsm, and a munber oper-
wted by snid ﬁam-m mechaniisre to releate
gaid trip lateh to clage the tolve whea the
speed of the engine iz veduced fo & degren
below its intended menn.

2, In ancxplosive, wngimz& thecombing-

[

a

o

las

mo_

tion with tlie exhaust valve, of o two- 115

art. lever for operating the valte (o open

its port, and means for vaxyin angu-
larity of the paris of sid Tover o eich

other, meuns for halding snid lever in_poei-
ticn to rednim gaid valve in open position, &
svernor mechnnism, snd & membar m
ated by said governor meclianism ‘o rebeas
aaid lever to close tho vaive when ihh:l gpead
oW ¥

120

{ntended mean, : R
3. In n;‘exploslw A3 e:a‘gi‘m, the comhi-
palion with the exhaust po valve, of a tre-
part Iml;.;lr for Mﬁﬁ’mﬂmﬁ‘: :n opﬂn y;it‘;
'ty and 1eeans for Yarying ; :
o??t— parts of said lever to u:f“ other, 180
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means at one end of said lever for holding it
in position to retain said valve in open posi-
tion, a governor mechanism, & member oper-
ated by said governor mechanism to release
said lever to cg-]ose the valve when the speed
of the engine is reduced to n degree below its
intended mean, a sparking device and means
adjustable independently of the lever at the
other end of said lever for operating sdid
sparking device.

4. In an esplosive gas engine, the combi-
nation with the exhaust port and valve there-
for, of a lever for operating the valve to

open said port, a trip latch 82 for holding

said lever in position to retain said valve in
open position, a governor mechanism, a pin
operated by said governor mechanismy,to
release said trip latch to permit the valve to
close when the speed of the engine is reduced
to a degree below its intended mean, and
means whereby said trip latch can be shifted

lever for opemtin§ the valve to o
for ho

a

toward or from & given path of the operative
end of said pin.

5..In an explosive gas engine, the combi-
nation with the exhaust port valve, of a
n the
port, a trip latch Iding said lever in
position to retain the valve in apen position,
a governor mechanism, carvied on a shaft
and driven by the engine, a sliding pin op-
erated by said governor mechanism to release
said lever to close the valve when the speed
of the engine is reduced to a degree below
its intended mean, a sparking device also
operated by said lever, and a cam device on
the shaft of the governor mechanism to actu-
ate said lever.

FRANCIS E. VAUGHN.
‘Witnesses:

Harry HorFaax,
g
Noan Younr.

Coples of this patent may be obtained for five cents each, by addressing the * Commissicaer of Patents,
Washington, D, C.”
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