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UNITED STATES PATENT OFFICE. 
FRANCIS E, WAUGHN, OF TIPPECANois CITY, OHIO, 

EPOSIVEGAS ENGINE. 

1,012,034. ... ." specification of Letters Patent. 
gr 
Patented Dec. 19, 191. 

Application fled March 26, 1908. Seriai No. 428,401. 

To all whom it may concern: 
Bc it known that I, FRANCIs E. WAUGHN, 

acitizen of the United States, residing at Tippecanoe E. in the county of Miami 
5 and State of Ohio, have invented a certain new and useful improvement in Explosive 
Gas Engines, of which the following is a 
specification. 
The object of this invention is to construct 

10 a gas engine which is provided with an in proved means for nicely regulating the 
speed and operating the “sparker" thereof. 

Incidentally the objects are to provide 
other improvements in the details of con 

16 struction of explosive gas engines. 
The invention consists as hereinafter de 

scribed and narticularly pointed out in the 
claims, the inventior. not boing confined to 
precisely the details of construction shown. 

20. In the ccompanying drawings-Figure 1 
is a view inside elevation of the engine with 
parts insection, Fig. 2 is an elevation look ing at the fly. Wheefend with parts in sec 
tion; Fig. 3 is a side view of the governor 

2s taken from the plane at-e IFig. 2; Fig. 4 
is a detail illustrating the means for con 
trolling the operation of the sparker-operat 
ing lever Fig. 5 is an elevation of the cyl inder end and sparker-operating devices ap 

30 purtenant thereto; Fig.6 is a side view of 
the sparker with parts in section; Fig. 7 
is a view of the left-iand side of what is 
shown in Fig. 6 showing the sparking 
oints; Fig. 8 is a section on the line y-y 

35 looking to the right, Fig. 6; Fig. 9 is a plan 
view of the 'Yhaust valve and sparker-oper 
ating lever. In the views designates the cylinder, hav 
ing in its head he fuel-supply port 10 fur 

40 nished with a lye 11 controlled by a weak spring 12 teading to close the port, and 
an exhaust port 18 furnished with a valve 14 Ei by a stronger spring 15 tend 
ing to close said F: 13. 
crank 10 connected with an ordinary piston 
in the cylinder by means of the rod it. The 
crank RAF has fixed to it a pinion 18 mesh 
ing with the gear wheel 19 of the governor. 

50 The circumference of the pinion i8 is half 
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. The gear 
wheel 19, has pivoted in projections fron it 

55 governor “balls' 20 the free ends of which 

The inner end of the 

atch 32 is hin 

e crank shaft having they 

are held toward each other by a spring 21 and the pivoted ends of which have E. 
thereto arms 22 that engage the outer end of a sliding pin, 23 that extends eccentrically 
the axis of the shaft. 19 of the governor. 60 

in 28 projects also 
through a can member 24 secured to the end 
of the shaft of the governor. When the en 
gine is running thigh speed the pin 23 
is moved outward by centrifugal action on 65 the governor balls, and conyersely, when the 
engine slows down the pin is thrown inward 
to permit the closing of the exhaust port and 
the recharging of the cylinder with explo 
sive i as hereinafter explained 70 

Fulcrumed at 25 below the cylinder 9 is 
... 8 E. lever 20 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 position to engage 
the exhaust-port stem and to properly sup 
port 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 cam member 24 
and so as to be operated thereby. In cont 
nection with the lever 26 is a spling 31 that 85 
tends to hold the roller 30 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 can device by means of a 
trip latch 32 having in finger 32 that lies 
in the path of the pin 23 only - when pro 
jected the slowing speed of the engine 
due to Ee omission of gas charges and ex- 95 
losions, as hereinafter explained. The tri edly and slidingly mounte 

on a shaft 33 between the arms of a yoke 
34. It is pressed againstone arm, of said 
oke by a spring 35 secured to it and g 00 

its other end secured to a small collar 36. 
The spring 85 also holds the upper end of 
the trip latch toward the arm 26". A set screw 37 is employed to adjust the position 
of the yoke sons to regulate the extent of 105 projection of the pin. 23 necessary to oper 
ate the trip latch and therefore so regulate the speed of the engine. For example, if 
the trip latch be moved to the left Fig. 2, the mean speed of the engine will bead 110 
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slower because slotter rotation of the gov: error wholl it writ be required to project 
the pin is to a plano necessay to operate 
the trip atch to release the ever is and 

is lence pelimit the exhaust 13 to be closed by 
its rare, 88 designutts the parkior hend. Thighead 
is suitmbly accred in the cylinder head, ft. 
has a grinally-stationary contacter elec 

D trade 80 nad a Imovinc elect 
trude or contrict (), the latter being in the 
tid of a cirnrik-ik are 41" having a shaft 
41 he shaft 4 lbs fasticned to it in two winged clip 49 that is engaged nt one win 

is by one end of a weak spring 3 seeksret 
n its other cind to the heod, said 
Ef tendig to hold the sparker points wenllynslander. Dos on the shaft-lbe yond the clip and inclosing the clip is a 

:20 sleeve 44 having a lig 4" that impulsively 
engaged the clip at the proper into than the sparker R ashlifier, as will be pres 
ently explained. On the outer end of the 
shift 4 beyond the sleeve i is a collar 5 

25 pointlning a satissue it for fixing the cell lar in i position retarily a snid 
- shaft; ind between to sidcollar 45 and - sleeve is and egging both is a coiled spring of greaterposer that the spring 
80 43, said spring being wound in di tier contiF to that of the spring 43. The 

spring 46 is shorn toba haised in an an lar cavity in the singler rint of the sleeve 
44. A small space is left between the fixed 25 two-winged clip 42 and the end of a pro 
jecting shaft E. 38 on the hind 38 sq. - is to permit a light longitudinal play of 
lar shift hind the countact points on exch 
the to help keep themelein. The throw 

S. of the normble contact from the fixed on 
is limited by a stop pin 88. 

Secured on a straight cut away portion of 
the larger rim gf the sleeve 44 is a dog having pirat it upper inded fibi. 

45 first guile titslowirend. The rods works in the Eis 4 and against the spur 
4. When the rudis properly shared up 
by the operation of this lear 2G theori ticts nrepressed together and tension placed 

so on the heavier spring ' an upgnor 
tinued uprari pressure of said rid 20 its 
E" epid passes the spir, Ltd when Bad 
rod is linn dowa the heavier spring 0 
acting on the sleev 4 ind the high" 

55 thern egists said lug to strike tag lower 
wing of the clip is attached to the shaft. and thus epitrite the sparking points rith great quickness. This quickingst segra 
tion renders more certain production of an 

60 igniting spark. 
Theod 2 has a laterally loose creer 

tom with the lever 90 by mons of biff. -ate keeper is pivoted at baitish from mortment in an upright direction with 
65 respect to said keeper by reins of nuts 

1018,03d 

and 28 above and below the keeper, said setts perihitting An adjustinent of haid rid 
to regulates live extet of its Retion on the 
sleeve. it pring 40 on the lover-end of 
thgrudg) begin the levenuda nuts Coperates with the foresaid keeper tonguin 
ti said rod 29 in its proper peruting po 
sitti), E. aptation is therefore briefly thus: 
then the port 13 is closed the suction of the 
pistoir is out Yrned movement drairs in this 
Explosive charge; this reverse unveilet of the pistan opresses the charginid the apfrker ignite it phy this pistoga nguin 
cityavl; the hexi inrard upweilent gifthe 
pitoll exhalists the clunge through the ex 

it which was E. y the operation if 
tle lever, 20. When to high seed it gtailly repetition of the cycle the pin 
23 will be withdrawn and the shrist held in open pisition by means of the trip lated 
3. In such ease farther charges of the ex 
RE ageal are postponed, he pistop on . is put vird strokererely ?king an ex 
peting the attosphere through the exlinus sort, provide fermish it with good 
y the to keep up the operation of the engine still the pin 33 is implyroected to 
E. the trip litri 82 from telefer 30, at 
chich tips the exhnus is again losed and gs 
the gas f; charges red. I will be deserved that with this construg, 
lon great Oconomy of operating gas if 
efected. . . - What I clin and desite to secure by Let- it. 
ter E. Riosi ine.tl. . . . a siste is engire, tie CH 
nation writh the EEsite, of tyra. 

rt letter for operating the salve to open its port, and Iran fearying the argu 
larity of the parts of idley riseach other, 

trip incl. for holding said lever posi 
tion to retain Euil Yelve in open position, a governor pechanist and nearlier ger 
tgs by said governor chanists to release 110. 

said trip latch to close the volve when the 
speed if the engine is reduced to a degree 
below its intended 1nean. 9. In nexplosive gas engine, the egmbia 
tion with the exhaust or valve, of n tro 
p letter for operating the volt to open its port, and trans fifvying the argu 
lity of the parts of said:lier to eich other, means for clingrid lever posi 
tion to retnin said valve in open position, a 120 governor perhnnisTE, and anembar per 
ited by said gareror inclinian releas said later to loss the waive wheel the speed 
fleeingine is reduced to degree belor its 

intended area, - le. In explosive gas eign, theon nation with the exhat portalive of tiss 
part i for gas Er it, dens varying . 

the parts of said lever to other, i.80 
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means at one end of said le"er for holding it 
in position to retain said valve in open posi 
tion, a governor mechanism, a member oper 
ated 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 and means 
adjustable independently of the lever at the 
other end of said lever for operating said 
sparking device. 

4. In an explosive 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 32 for holding 
said lever in position to retain said valve in 
open position, a governor mechanism, a pin 
operated by said governor mechanism 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 Pitting the valve to o 
O 

B 

toward or from a 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 

in the 
port, a trip latch for holding said lever in 
position to retain the valve in open position, 
a governor mechanism, carried 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. WAUGHN. 
Witnesses: 

HARRY HoFFMAN, 
NoAH YouNT. 

Copies as this patent may be obtained for five cents each, by addressing the "Connissioner of Patents, 
Washington, D. C." 
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