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No. 898,230. Speciention of Otters Pateat. Patented Sept. 8, 1908. 
Appaloa feday 1, or f 1, 

warm-us------- 

to all whom it may concern: 
Be it known that , 

citizen of the United Stite, residing at 
Shreve, in the courity of 

is Ohio, have invented 
Inprovements in Gan-Engines, of which the following is a specification. 

is an enlarged detail of the governor mech 
ToN. O. Ake, a anian. 

Similar characters of reference designate . Wayne and state of like parts throughout all the figures of the 60 certain new and useful drawings. 
The present enbodiment of my invention is of the four-cycle type, i. e. the crank My invention relites to inprovements in shaft makes two revolutions for each ex gas engines And the paramount object is, to plision of gas. The engine can be readily GB 10 produce generally-improvel engine of this adapted for the use of griolene by the add 

class which will be exceedingly simple in tion of the usual attachments for this epriatrilion, cheap of manufacture, aid effie t 
it ille, 
The invention relate more particularly to 

the governor mechanism, the combustible 
gas-inlet-valve, and the interimediate con 
section whereby the speed of the engine 
may be unaintained containt under varying 
loads and condition, and yet, at the same 
time, may be increased or decreased through 
said intermediate connections, as desired E. the operator. 
Another object is to provide a generally inproved gas-mixer finedhanism whereby the 

richness of the combustible gas charge may 
be remlily increased or decreased Andesired 
under the conditions and circumstanees of operáiori. . 
Another object is to improve the construe 

Sion of the water-jacketed-cylinder and corn 
bustion chamber, f 
. A still further object is to provide a simple 
and effective timer mechanism for varying 
the time of ignition of the charge relative to 
the position of the piston in starting the 
ise, and the average rate of speed de 
c 

With these and other ends in view, the 
invention consists in the novel construction, 

40 arrangement and combination of parts, here 
in after described, illustrated in the accompa nying drawings, and particularly pointed 
out in the appended clims, 

Referring to the companying drawing, 45 forming a part of this specification, Figur 1 
is a top plan view of an engine constructed 
in accordance with my invention. Fig. 2, a 
longitudinal sectional view of tie rivernor 
mechanism, the combustible gun-illet-valve, 

5? and intermediate connections. Fig. 3, a 
a sectional view of the improved mixer much 

anism. Fig. 4, a plan yiew of the governor 
mechanian. Fig.5, a longitudinal sectional 
view of the improved water-jacketed-cylin 

s 

20 

is. der and comhuition-chamber. Fig. 6, de- and tupporting-bracket 21. havings 

o 
pins, such as carbreter, atomier etc., E. engine is mounted and recured in position 
by means of the usual base-plate. , which 
supports the front portion of the cylinder 
above and is secured thereto by means of the bolts and nut 2. 
The cylinder 3, is preferably cast, and com 

prises the usual piston and combustion 
clamber at the rear, and a piston guider 
head 4, at the front formed integral there 
with, The walls of the cylinder are pro 
vided with the integral circumferential 
tanges 5, forming the supporting-ends for' 80 
thconds of the jacket or sleeve-pipe 6, formed 
referably of wrought-iron and shrunk uppn 
he said annular fanges 5, and forming the 
annular water-chamber 7, for the purpose of 
tooling the walls of the cylinder about the SS 
conbustion-chamber. Thejcket 6 is pro vided with the usual pipe inlet andotitit 
ES 8, communicating with the water chamber 7. 
The base-plate is provided near its front 90 

end with the usual integral pillow bearing- . 
blocks 9, carrying the crank-shaft, 10, pro 
vided with the usual fly-wheels 11, and drive 
wheel or pulley 12. e crank-shaft 10, is 
removably-mounted and secured in the bear- 95 
ing-blockii. 9, by mean of the usual cap 
bisci, the crank 14, is conneeted to the 
guiding-trunkls, of the piston 15, by m 
of the usual connecting-rod 16, secu it 
E. ends by means of the usual 100 ions, and bearings. A small gear 

wheel 17, is mounted and secured to the 
crank-shaft 10, adjacent to the outer side of 
one of the hearing-blocks 9 and neshes with a larger or reducing gear-wheel 18, adapted 105 
to make one revolution to two of the former. 
The gear-wheel 18, it mounted upon and ae 
cured to a cam-shaft 19, revolubly-mounted 
in a horiantally and tranyersely-mounted 
nain bearing-head or arm 20, of a b i. 

70 

is . 

10 

tail view of the timer mechanisti. Fig. 7 ing-plate 22, secured to one side of the base 
  



bobso 

way a substantially constant and uniform 
speed is secured undet varying Bonds and 
condition of service. By increasing or de 
creasing the length of the connecting-rod 40, 
by means of the nut 45, the size of the inlet port-opening 77, may be corre?pondingly in 
cred abr decre whereby to increase or 
decrease the speed of the engine. . . 
The inlet-valve is of the usual construc 

otion, consisting of a valve-disk 81, flightly 
held in contact with the neat 82, by means of 
a spring 83, taking over the end of the nov 

s 

brains arm 106, fixedly-secured to the end of 
the revoluble shaft 19, and making, through 
the attached gear-wheel 18, one revolution 
to two of the crank-shaft gear-wheel17. The 
free end of the arm 106, is provided with a laterally-extending beveled tida, adapt 
el to engage with the depending free of 
the plate 9. The upperportion of the ever 93, is provided with a socket-housing or head 
107, provided with a Hocket-opening or re 
cess 08, containing a coiled spring 109, and 
movable pin 110, extending from the socket 

70 

75 

able stem 84, extending rearwardly through housing, and having a beveled or conical end a guide.85, 
15 pipe 76. 

The outlet or exhaust valve comprises the usual pati stem 86, provided with 
a valve-lis E. in the port-open ing in the cylinder-head. The stem 86, is 
ovel inwardly to open the port-opening 

or the exhaust of the product of combus 
tion, by means of a lever 87, pivoted to a 

. standard 88, one end of sail lever being ge 
cured to the end of the stem 86, ind the as other being pivotally-secured to ahnrizon 
tally-arranged connecting-rod 89, extendin forwardly under the cylinder and connecte 
to the lower end of a second lever,90, piv oted, in the present instance, to the inner so side of the base-plate 1. The upper end of 
the lover 90, carries a roller 91, which rides 
over the can 24 whereby the lever is recip 
rocated at the proper time to open the ex haunt-valve. . 
The ignition of the share is pade, by in electric ignition plug 92, mounted in the cyl 

inder-head, and the timer mechanism, for Yoverning and regulating the time of spark 
ng relative to the position of the piston in 

46 6 cylinder, consists of a movable bar or le vir 93, provided with a pivot-pin or trun 
nion 94, mounted in a beariig-opening 95, of 
an upwardly-extending armor standard 96, 
of the bearing and upporting-bracket 21. 

As The lever 93, is provided, opposite its trun 
nion 94, with a short pin-head or stud 96, 
SEE, an insulating rubber-block 97, se cured thereto by means of a cross-key 98. 
The block 97, is provided on its outer face 

50 with a brass 99, secured at one end to 
the block.97, by means of a screw 100, which 
screw also makes electrical connection with 
the plate 99, by high the and of the wire play. is is 99, is 

55 yieldingly held against the face of the block 
97, by means of a coiled spring 102, taking 
over, and secured in position by, a pin 103, 
secured to the block 97, by means of a nut 
104. The pite or outer end of the pin is 

so provided with a nut 105, which takes over 
the outer end of the coiled spring 102, so that 
the tension of the spring upon the plate 99, 
nay be varied as desired, lower or free 
er. of the plate depends from the block 97, 

is and is adapted to bi assed by the end of a 

formed on the rear of the valve 

20 

and a connecting-arm, a lever-bar pivotally 

adapted to take into and yieldingly E. 
with the reamed openings 11, formed at the 
upper end of the standard 96. As the con 
ical end of the spring resisted pin 110 does 
not enter the reamed openings 111 farenough 
to prevent the longitudinal movement of the 
upper P of the lever 93, by the handle. 
thereof, the lever may be moved to any of the positions indicated by the three opening 
111 thereby moving the depending free end 
of the plate 99, to be engaged sooner or later 
by the free end of the Arn 106, whereby to 

80 

correspondingly regulate the ignition of the 
charge by the igniter with respect to the posi 
tion of the piston in the cylinder, as desired 
in E. he engine and the speed attained. From the foregoing description, taken in 
connection with the accompanying draw ings, the operation and advantages of my , 
invention will be readily understoul. 

Having thus describ. nyinyention with out having attempted to set forth file 
forms in which it may be made, or all the 
modes of its use, I declare that what I claim 
and desire to secure by Letters Patent, is 1. In a gas-engine, a cam-shaft provided 
at one end with a cam and a bevel-gear and 105 
at the other with a gear-wheel and connect- . 
ing-arm, a lever-bar Flyy 
above said cam-shaft and carrying an insu 
EE a depending plate secured to said block and adapted to be engaged by the 
free end of said connecting-arm, and means 
for securing said lever-bar in adjusted posi 
tion. - r 

2. In a gas-engine, a bearing and support 
ing-bracket provided with art andard, a cam 
shaft carried by said bearing and EP ing-bracket and provided at one end with 

am and at the other with a gear-wheel 

95. 

O 

mounted in said standard and carrying an 10 
EEE a spring-plate secured to said block and having its free end adapted to 
be engaged by the free end of said connect 
ing-arm, and means for securing said lever bar in adjusted position. 

3. A gas-engine, cumprising a cylinder, an 
outlet-valve mounted in the head thereof, a 
lever secured to said outlet-valve, a connect 
ing-rod secured to said lever, a second leye 
secured to aid connecting-rod and provided 180 

125 

100 

ls 
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O typing. 1 of the engine by means 50, is suitably secured to the mixer to pris of bolts 23. The shaft 19, is provided on its 
other or opposite end with a cam 24, and a 
level-gear 25, nieshing with a small bevel 
gear or pinion 26, revolubly-mounted on a 
stationary governor-shaft 27, and provided 
with a sleeve or collar 28, provided with 
oppositely-disposedlugs 29. The governor 
R 27 is nounted in an opening formes in 
an integral shoulder 30, of the bearing-arm 
20, and is secured therein by means of set screw 31. The gear or pinion 26, is held in 
mesh with the bevel-gear 25, by means of a 
collar 32, secured upon the shaft 27, by 
means of a set-screw 33. 
The governor comprises asleeve 34, slid 

ably and revolubly-mounted on the cind of 
the governor-shaft 27, and connected to the 
lugs 29, of the pinion 26, by means of toggle 
arms 35, provided at their inner or connected 
ends and secured together by means of pivot 
pins 36, carrying disk-blocks 37. 
of the pivot-pins 36, preferably extend be 
yond the inner connected ends of the toggle 
arms and are provided with annular grooves 
38, adapted to receive and contain the looped 
ends of a pair of spiral springs 39, adapted to 
yieldingly hold the disk-blocks 37, in connec 
tion with each other. The sleeve 34, is revo ltubly-connected to a connecting-rod 40, by 
means of a handnut 41, provided with a 
threaded annular. shoulder taking into a 
threaded opening of the end of the seeye 34 
and adapted to move the connecting rod 
longitudinally toward the gear end of the governor by coming into ags with 
an annular shoulder 42, preferably formed in 
tegral with said connecting rod 40. A sec 
ond annular shoulder 43, is adapted to abut 
against the outside of the nut 4, so that the ro, wilenoved iongitudently from 
the gear end of the governor Y a correspond 
ing movement of the sleeve 34. 

in order to guard again.at any possible 
45 turning of the connecting-rod 40, a bracket 

... aran 4, is secured to the pile of the base 
plate 1, and forked at its upper end to take 
over flat sides 45, formed on the rod 40. In 
order to provide for the lengthening or short 
ening of the connecting-rod 40, for the pur 
poses hereinafter described, said rod con 
prises two parts or members connected by 
means of an adjusting-link or nut 46, having 
its opposite ends provided with openings hav 
ing right and left handed threads taking over 
correspondingly-threaded ends of the con 
nected Talenbers. A lock-nut and lever 47, 
is rituated on une of the threaded ends of 
said aneulbers, adjacent to one end of the nut 
40, for locking the sanc in any position to 
which it may be adjusted. 
The gas it conducted through a pipe 48, 

provided with an ordinary valv49, (see Fig. 
1) and the pipe 48, is connected to second B5 pipe 50, by nieals of a union 51. The pipe 

O 

O 

SO 

O 

30 
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The ends 

ing a main body portion 52, provided wit! 
a centrally-located depending tubular stem 
portion 5's, threaded it its lower end, and a 
circular base portion 54, provided with a 
threaded central opening 55, in its button taking over said threaded portion of said 
stemportion 53, with the upper edges of the 
circular walls 56, abutting against the base of 
the main body portion 52, whereby an annu 
lar gas-chamber 57, is provided communicat 
ing with the gasinlet-pipe 50, secured in an 
opening at the side (see Fig. 3). A. 
The bottom or seat portion 58, is provided 

with a series of gasinlet openings 59, con 
municating with the E. 60, 
above, ES normally closed by means of a 
valve-disk 6, preferably of rubber or leather 
or other flexible or resilient material, secured 
to a disk-plate 62, by means of a stem 53, 
provided with an annular shoulder 64, and a 
nut 65, on the lower end thereof. The stem 63, is movably-mounted at its upper end in 
an opening of a threaded stem or spindle 66 
mounted in a centrally-located threade 
opening of a crew cap-plate 67, nounted 
within a threaded ging: the ton of the 
main body portion 52. The spindle 66, is 
revolved by imeans of the usual wheel 68, and 
a lock-nut 69, enables the spindle to be 
locked in any position to which it may be 
adjusted. The stem 63, is surrounded by a coiled spring 7, one end of which impinges. 
against the disk-plate 62, and the other 
against the lower end of the spindle 66, and 
by adjusting the latter the pressure of the 
spring 70, may be varied to regulate the lift 
and susceptibility of the movable valve-disk 
61, to the suction inpulses as the air enters 
through the depending stem portion 53, to 
mix with the gas in the mixing-chamber 
whereby to increase or decrease the richness 
of the charge drawn into the combustion 
chamber of the cylinder. 
A pipe-opening 71, leads from the mixing 

chaibir G0, and is connected to a pipe 7, 
the latter s in the present instance, con 
nected to an elbow pipe connection 73, con taining a stationary valve-body 74, prefer 
ably of tubular form as shown (see Fig. 2) 
and having a vertical slot or port-opening 75, 
in its side conmunicating with the opening 
of the valve-pipe 76, leading to the inlet 
port-opening 77, of the cylinder-head 78. A 
slide-valve 79, preferably of tubular form, is 
slidably-mounted within the stationary valve 
body 74, and is provided at its front with a 
cross-frn 80, secured to the connecting-rod 
40, passing through an opening in the pi 
73. The slide-valve 79, is adapted to de 
crease or increase the siza of the inlet port 
opening 77, as moved to and fro by the con 
necting-rod and governor corresponding with 
the increase or d'Or, respectively, in the 
speed of the running of the engine. In this 
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with a friction-roller, a cam-shaft provided 
at one end with a can to engage 
paid roller, a gear-wheel and connecting 
arminecured to the opposite end of said can 

v S shaft, a leyerbar pivotally-mousted above said cam-shaft and carrying an inculating 
block, a plate secured to said block and 
adapted to bee by said connecting 
arm, and means for securing said lever-bar 

10 ind usted position. lind haul a gas-engine, a cylinder, an exhaust 
valve, a lever secured to said exhaust-valve, 
a connecting-rod, a second lever secured at 
its lower end to said connecting-rod and car 
rying at, its upper end roller, a cam-shaft 
provided at one end with a cam adapted to 
engage paid roller and at the other with a connecting-arm, a bearing-bracket carryi 
said can-shaft and provided withstand ard, a lever-bar pivotally-mounted in said 
standard and provided with a block, and a 
p Aecured to paid block and adapted to 

by said initial d . A gas-engine, comprising a cylinder, an 
exhaust-valve mounted in the thereof, 
a lever secured to said exhaust-valve, a con 

mnunted in the hond thereof, a lever recured 
to said exhaust-valve, a connecting-rod se 
cured to said lever and extending forwardly 
beneath said cylinder, a second lever secured 40 
at its lower end to the front end of said con 
necting-rod and provided at its upper end 
with a friction-roller, a ean-shaft suitably 
mounted and provided at one end with a can 
adapted to engage said roller. A gear-wheel as 
and a connecting-arn'secured to the oppos 
site end of said cam-shaft lever-bar mount 
ed above St. E. carrying insulating-block, a de ring-resiste 
pe; to ess E. for 50 socuring said lever-bar in adjusted position. 

7. A gas-engine comprising a cylinder, an 
exhaust-valve, a hiver pivotally ecured to 
the cylinder-head and connected to said c 
haust-valve, a connecting-rod secured to said 55 
lever, a second lever secured to said con 

SE a cam-shaft provided with a 
can adapted to engage one end of said Rec 
ond lever, a connecting-arm secured to said 
cam-shaft, a leyer-bar pivotally-mounted 
and provided with an insulating-block, and a 
late resiliently-secured to said block and 

O 

poeting-rod recured to Ridlever, a aecond having nine and adapted to be engaged by 
lever ?ecured to said connecting-rod and car 
rying roller, a cam-shaft adapted to engage 

80 said roller, a connecting-arm secured to said 
can-shaft, alleyer-bar suitably mounted and 

a block, and a plate secured to said 
block and adapted to be E. by said con 
necting-arm as said cam-shaft is revolved. 

6. A ngine, comprising a water-jack SS , , 
ted cylinder, inlet and exhaust vilves 

Raid.cnn.cting-arm as said cam-shaft is re 
volved, 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

CINTON O. LAKE. 
Witnesses: 

Orro TRouTMAN, 
LoRENzo D. CoRNELL. 


