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CHARLEs A. saw TELLE, OF DETROrr, MICHIGA - 
- . . PORTEB, OE DETROIT, MICHIGAN. 

To all when it ??? concern: 

"NTERNAL-CoMBUSTroN ENGINE OF THE Two-CYCLE TYPE. 

a citizen of the United States, residing at 
Detroit, in the county of Wayne and State 

5 of Michigan, have invented certain new and 
useful Improvements in Interaal-Gombus 

. . which the following is a specification, refer 
ence being had therein to the accompanying 10 

tion Engines of the Two-Cycle Type, of 

This invention relates to internal combus tion engines of the two-cycle type and is in 
the nature of an improvement upon the en 
gine described and claimed in the Applica-. 

15 tion for patent filed by me. October 
1912, Serial Number 726,197. 

... The object of the invention is to provide 

25 
- will be actuated by the movement of the pis- at 10, as this provides a freer exhaust 

an engine of this kind in which the flow of 
fuel to the cylinder will be controlled by a 
simple, positively actuated mechanism hav 
ing but a few parts and but a few move 
m?nts; and to this end it is a further ob 
ject of the invention to form the fuel inlet through the piston and to provide a single. 
member to control the same, which member 
ton; and to so control this member-that the 
inlet will be maintained closed through the 

30 
greater portion of the movement of the pis 
ton and will be quickly opened and closed 
while the piston is at or near the inner-por 
tion of its stroke. . . . 

... It is also an important 'object of the inven 

40 

tion to provide means for regulating the 
: 35 movement of the controlling member to 

regulate the amount of fuel delivered to the 
cylinder upon each anovenaent of the piston, 
thus enabling the engine to be throttled 
down to develop a minimum of power. ... 
Other objects of the invention will appear 

- as the mechanism is described in detail. . . In the accompanying drawings Figure.1 
- is a vertical sectional view taken centrally through an engine embodying ray invention; 

45. Figs. 2, 3 and 4 are similar views showing 
the piston and the controlling device for the 
fuel inlet in successive positions: Fig. 5 is 
a similar view showing the actuating device 

In these drawi 
embodiment of my invention and : hawe . 55 

for the controlling member adjisted to alter 
the amount of fuel-admitted to the engine - 

ber which is actuated in such a manner as to cylinder; and Fig. 6 is a detail view of the 
actuating device, . . . . . . . . . . . . . . . 

ings I have illustrated one 
shown the sate as embodied in an engine 

specification of Letters Patent. 
Application filed August 15, 1916, serial No. 115,073. 

comprising a wate 
Beit knowa that I, CHARLEs A. SAwTELLE, 

Source of fuel supply through an inlet port 
3 which is controlled by an automatically 

preferably arranged centraliy. 
character. Mounted within : 
ing rod 7 with the crankshaft 8 whiche 
tends through the crank case 2. The cy. 

17th, ports and as here shown it has formed there 
be 
be cleared thereby before t 
the inner limit of its movement. - 
communicate with a circumferential conduit 
which is connected at one or more points. 
with the exhaust manifold. Preferably, the 
connection is made at two points arranged on opposite sides of the cylinder, as shoyni 

described is substantially that of the ordi 
nary two-cycle engine. Upon the outward 
stroke of the piston a quantity of fuel is 

piston is in the inner portic 

OF DETROIT, MICHIGAN, ASSIGNOR OF ONE-HALF To SARAF 

1920. Patented Mar. 16 
acketed cylinder oom 

municating at its lower end with a closed 
crank case 2 which communicates with a 

as a puppet 
nder, and . . 

hereof, is a . . . . 
nyi?uitabke . . . . 

- in the cylinder 165 
is a power piston 6 connected by a connect 

actuated valve 4, here shown, 
valve. At the outer end of the 
spark plug 5 which may be of 

der 1 is provided with one or More ex 
70 

in a series of ports 9 arranged circumferent tially thereofat such a point that they will 
normally closed by the piston6, but will 

UOI reaC 

80 
burned gases. 
The operation of the mechanisms fat - 

drawn into the closed crankcase 2 and upon 
the inward stroke of the piston this fuel is 
compressed within the crank case and as the 
piston approaches the inner limit of its: 
novement is admitted to the cylinder, thus 

90 

forcing out the burned gases and supplying 
the cylinder with a fresh charge of fuel 
which is compressed and exploded . . . . . . . . ; led upon the 
aext outwardstroke of the piston. . . . . 95. The fuelinlet for the cylinderi is prefer 
ably formed through the piston 6, after the 
manner shown in the above mentioned ap- , - 
plication. To accomplish this the piston is . . . . 
provided with an inlet passage adapted to 100 
communicate both with the cylinder and 
with the closed-crankcase, or other suitable source of supply for fuel under pressure. 
This inlet is of such a character that it can 
be controlled by a siragle . controlling mem- - 05 - 
maintain the inlet closed while the piston is 
in the outer portion of the cylinder, but to 
quickly openland close the sama,? while the 

y p of the cylia--110 

  

  

  

  

  



der, to permit a charge of fuel to enter the 
; : cylinder. Preferably, this inlet is arranged 

. ´´ ??énffili; of the piston and it is here shown as a supplemental cylinder 11 arranged 
lengthwise of the piston, having its inner 5 

10 source of supply for fuel under pressure. 
Mounted within this supplemental cylinder 
is a controlling member, or valve, which is 
preferably in the form of a supplemental 
piston 13. This supplemental piston, or 

5 
to, the movement of the main piston so as 
to open and close the inlet at the proper 
times during the movement of the main pis 
ton. For this purpose I have provided an 
actuating device which is preferably mount 
ed on the piston and connected with the Sup 
plemental piston, or valve, 13. In the pres 
ent construction this actuating device is 
mounted on the piston for rocking move 

:5 ment and is connected with the controlling 
member 13 and with a fixed part of the en 

30 reciprocatory movement to the controlling 
member. Preferably, the actuating device is 
in the form of a lever, as shown at 14, con 
nected at one end with the controlling mem 
ber by means of a link 15, which is pivotally 

35 
This lever is pivotally mounted between its 
ends on the piston at one side of the longi 
tudinal center thereof and is pivotally con 

40 nected at its opposite end with a fixed part 

and the lever is here shown as connected 
with a bracket, or arm, 16, extending into 

45 the engine near the juncture of the cylinder 
with the crank case and beyond the lower 
limit of movement of the main piston. This 
arm is normally fixed against movement so 
that the lever turns about a fixed axis. The 

50 lever 14 is preferably extensible and is here 
shown as comprising two parts, one of which 
is slidably mounted upon the other, one of 
the piston and the other pivotally connected 

5 with the fixed bracket 16. In the present 
construction, that part of the lever which is 
mounted on the piston is provided with a 
guideway 17, in which is slidably mounted a 
rod 18 constituting the inner portion of the 
lever 14 and pivotally connected with the 
arm, 16. This construction is such that as 
the main piston begins its inward move 

I ment the lever will extend lengthwise of the 
cylinder and at a very sharp angle to the 
line of movement of the piston. Further, 

60 

65 

long distance. Consequently, during the 
: first portion of the inward movement of 

end in open communication with the cylin 
der, and provided between its ends with 
openings, or ports, 12, by which it may be 
connected with the crank case, or other 

valve, is actuated by, and in timed relation 

to open the exhaust ports, the controlling 
member is very quickly moved to its inner 
most position relatively to the main piston, 

gine so that the movement of the main pis 
ton will impart a rocking movement to the 
actuating device, which in turn will impart 

creased on the inward movement of the pis 
ton. In this manner I am enabled to main-- 

of the engine. This point of connection is 
preferably near the side wall of the cylinder 

the proper operation of the engine. Fur 

perienced in throttling a two-cycle engine 
of and for this reason they have been gen 

said parts being pivotally connected with 

movement imparted to the controlling de 

1,333,635 
the pivotal center of the part 17 and the . 
pivotal connection of the part 18 with the 
bracket 16 will be spaced apart a relatively . 

70 
the piston the controlling member will have 
but a very slight movement relatively there 
to. As shown in Fig.2 the crank shaft has 
made a quarter revolution on the inward 
stroke of the piston and it will be noted that 75 
only a very short movement has been im 
parted to the controlling member, relative 
to the piston. During the further move 
ment of the piston the relative movement of 
the controlling member is greater, but the so 
inlet is maintained closed until the piston 
approaches the inner limit of its movement 
and until the exhaust ports have been opened, 
as shown in Fig. 3. After the main 
piston is moved inward a distance sufficient 85 

thus fully opening the inlet, as shown in 
Fig. 4, and permitting the fuel to enter the 90 
main cylinder through the inlet and to force. 
the exhaust gases out of that cylinder 
through the exhaust ports. The inlet port 
remains open while the crankshaft crosses 
its central position and is closed during 95. 
the first portion of the outward stroke of the 
piston, the movement of the controlling 
member relative to the piston decreas 

. ing on the outward movement of the 
connected at one end with the controlling 
member and at the other end with the lever. 

piston in the si same i ratio :: that it in-100 : 

tain the fuel inlet closed during the greater 
portion of this stroke of the piston and to 
quickly open and close the same at the 
proper time by the use of a very simple 
mechanism which is positive in its operation 
and has its few parts of such a character 
that there is little or no liability of their be 
coming disarranged so as to interfere with 

105 

110 

ther, the parts are of such a character that 
they can be very readily manufactured at 
a low cost. ... ." . . . . . . . . . - 

...Heretofore much difficulty has been ex- 115. 

erally considered as unsuited for certain 
purposes. With the construction above de 
scribed the throttling of the engine becomes: 
a simple matter. By shifting the point of 
connection of the actuating device with the 
fixed part of the engine the amount of 

120 

vice can be regulated, and consequently, the 
size of the fuel inlet can be so controlled as 
to admit only the desired amount of fuel 
to the cylinder. To accomplish this. I have 
made the supporting bracket or arm 16 ad 
justable and it is here shown as mounted 180 

  

  

  

  



... .on a shaft 19 rotatably mounted in suitable 
bearings on the engine and as having se 
cured thereto, on the outside of the engine, 
an actuating lever 20 having a dog 21 co 

: 5. 

±333635? 

operating with a toothed segment 22 to 
hold the lever and the arm 16 rigidly in adjusted positions, thus providing a rigid 
point of connection for the actuating device. 

10 

5 

With the arm 16 adjusted to the position : 
shown in Figs. 1 to 4, the controlling de 
vice will be moved to its fully opened posi 
tion, as shown in Fig. 4. By shifting the 
arm to the position shown at Fig. 5... the 
movement of the controlling member will 
be so shortened that when the piston is in 
its innermost position the controlling mem 
ber will have been moved but a short dis 

20 

tance past the outer edge of the ports in 
the supplemental cylinder, thus providing 
only a small opening through which a cor 
respondingly small amount of fuel can enter. 
the cylinder. In the case of a multiple, cyl 

25. 

. . .30 

85 

40 

inder engine, the shaft 19 will extend along 
side of the several cylinders and the sup 
porting. "arm 16 for each cylinder will be 

uses, such as marine purposes. If applied 
to an automobile engine, the actuating de 
twice for the shaft would be extended so that: 
it could be operated by the driver from his 
seat. Further, the present adjusting device 
is adapted to adjust the actuating device to 
a comparatively few positions, but this is in 
many instances preferable as the ordinary. 
throttle valve in the intake: manifold may 

45 
be retained and used in connection here 
with. 
While I have shown and described one . 

embodiment of my invention, I wish it to 
be understood that I do not desire to be 
limited to the details of construction here 

50 
shown as various modifications will occur to 
a person skilled in the art. . . . . . . . 
Having now fully described my inven 

tion, what I claim as new, and wish to se 
cure by Letters-Patent, is: ... 

55 
... 1. In an engine, a cylinder, a piston 

tag, a fuel , ? ? ? 
inlet to connect said cylinder with a source. 
mounted in said cylinder and having 
of fuel supply, a member to control said in 
let, and an actuating lever having separate 

60 

65 

iconnections with said piston and with said 
controlling member and controlled by the 
movement of said piston to maintain said controlling member in a position to close 
said inlet during the first portion of the 
power stroke of said piston and to move 
said controlling member into a position to 

piston and said controlling in 
actuated by-said piston to move said con-. 
trolling member into a position to close said 
inlet, and to maintain the same in such 
position during the first portion of the 
power stroke of the piston and to move said. 
controlling member into a position to open. 

stroke of said piston. 

open said inlet during the last portion of 
the power stroke of said piston. ?* 

: 2. In an engine, a cylinder, a piston 

inlet adapted to connect said cylinder with 
mounted in said cylinder and having a fuel 

70 
a source of fuel supply, a controlling mem 
ber carried by said piston and having move 
ment to control the flow of fuel through said 
inlet, a lever separately connected with said : 

member and 

said inlet during the last part of the power 

75 

80. 

8. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 

of said piston, in either direction, in the 
outer portion of said cylinder will impart 
slow movement to said member, and the 
movement of said piston, in either direction, in the inner portion of said cylinder will 
impart rapid movement to said member. . . 

4. In an engine, a cylinder, a piston 
mounted in said cylinder and having a 
ported inlet passage to connect said cylinder 
with a source of supply for fuel under pres 

85 
inlet adapted to connect said cylinder with 
a source of supply for fuel, a single mem 
ber to control said inlet, and an actuating 
device for said member connected with said 

- be piston and so arranged that the movement 
connected-thereto, so that the movement of 
the actuating lever 20 will simultaneously 
i-adjust the several actuating devices to the 
same extent. It will be obvious that the ad 
justment of the actuating device may be se 
cured in any suitable manner, but the lever 
shown in the present, instance is well adapt 
ed for the engine when applied to certain 

90 

95 

100 
Suite, a slide valve: to control said passage, 
and means controlled by the movement of 
said piston to maintain said slide valve in 
a position to close the ports of said passage 

105 while said piston is in the outer portion of 
Said cylinder and to move said slide valve 
into a position to open said ports when 
said piston is in the inner portion of said : 
cylinder. . . . . . . . . . . . 

5. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 

:: Or 

inlet to connect said cylinder with a source. . 
of fuel supply, a crank shaft, a connecting 
rod to connect said piston with said crank 
shaft, a controlling member carried by said 115 
piston and having movement to control the 

controlling member, and operatively con 
nected with said controlling member and 

: coöperating with a relatively fixed part of . . . 
said en 
member. . . . . . . . 

... 6. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, 
a controlling member carried by said piston 
Rind having movement to controll the flow of 

flow of fuel through said inlet, and an 
actuating device mounted on said piston in 
dependently of said connecting rod and said 

?20?? 

gine to actuate said controlling 
125. 

130 
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35 

- 40 

45 

50 

fuel through said inlet and a pivoted actuat 
ing device connected with said controlling 
member and with a relatively fixed part of 

ment to said controlling member. 
7. In an engine, a cylinder, a piston 

mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 10 cylinder and with a source of fuel supply, 
a controlling member carried by said piston 
and having movement to control the flow of 
fuel through said inlet, and an actuating 
device mounted on said piston for rocking 

15 movement and connected with said control 
ling member and with a relatively fixed part 
of said engine, whereby the movement of 
said piston will cause said actuating device 
to be rocked and operative movement to be 
imparted to said controlling member. 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, 
a controlling member carried by said piston 
and having movement to control the flow 
of fuel through said inlet, and an actuating 
device piyotally mounted on said piston and 
having pivotal connection with said control 

30 ling member and with a relatively fixed part 
of said engine, whereby the movement of Said 
piston will impart pivotal movement to said 
lever and cause said controlling member to 
be actuated. . . . .. 

9. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel Supply, 
a controlling member carried by said piston 
and having movement to control the flow 
lever pivotally mounted on said piston and 
connected with said controlling device and 
with a relatively fixed part of said engine, 

cause said controlling member to be actuated. 10. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, 
a controlling member carried by said piston 
and having movement to control the flow 
of fuel through said inlet, and an actuating 

55 device pivotally mounted on said piston, cont 
nected with said controlling member and 
having an extensible portion pivotally co 
nected with a relatively fixed part of said 
engine. . . . - 

11. In an engine, a cylinder, a piston 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, 
a controlling member carried by said piston 

65 and having movement to control the flow 

nected 

8. In an engine, a cylinder, a piston. 

of fuel through said inlet, and an extensible. 

whereby the movement of said piston will 
impart pivotal movement to said lever and 

mounted in said cylinder and having a fuel 
engine. 

1,838,686 
of fuel through said inlet, and ??11 actuating 
device pivotally mounted on said piston and 

SSSS SS SS SS SS SSSSSS AA SS SSS connected with said controlling member and 
the engine, and arranged to be actuated by . 

5 the movement of said piston to impart move 
comprising a slidable part pivotally con 
engine. 

12. In an engine; a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, a 

with a relatively fixed part of said 70 

75 
controlling member carried by said piston 
and having movement to control the flow 
of fuel through said inlet, and an actuating 
device pivotally mounted on said piston, con: 
liected with said controlling member and 80 
having a movable part pivotally connected 
with a relatively fixed part of said engine. 
whereby the distance between the points of 
connection of said device with said piston 
and with said engine will vary as said piston 
moves in its cylinder. . . . . . . . . . . 

13. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, a 
controlling member carried by said piston 

85 

90 

and having movement to control the flow of 
fuel through said inlet, and an actuating de 
vice pivotally mounted on said piston at One 
side of the longitudinal centerthereof and 
connected with said controlling member, said 
actuating device having extensible means for. 
connecting the same with a relatively fixed 
part of said engine. ? 14. In an engine, a cylinder, a piston 
inlet adapted to communicate with said cyl 
inder and with a source of fuel supply, a 
controlling member carried by said piston 
and having movement to control the flow of 
fuel through said inlet, and an actuating de 
vice pivotally mounted on said piston at One 
side of the longitudinal center thereof and 
connected with a relatively fixed part of said 
engine, that part of said device between its 
points of connection with said piston and 
with said fixed part being extensible to ac 
commodate it to the movement of the piston, 
and means for connecting said device with 
said controlling member. . . . . . . . . 

15. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, a 
controlling member carried by said piston 
and having movement to control the flow of 
fuel through said inlet, and an actuating 
device pivotally mounted on said piston and 
connected on one side of its axis with said 

125 controllino member and having on the other 
side of its axis an extensible part pivotally 
connected with a relatively fixed part of said 

8. engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 

95 

.00 

mounted in said cylinder and having a fuel : 

05 

10 

1.5 
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10. 

338635 
inlet adapted to communicate. with said 
cylinder and with a source of fuel supply, 
a controlling member carried by said piston 
and having movement to control the flow of 
fuel through said inlet, an actuating de 
vice comprising two parts slidably connected 
one with the other, one of said parts being 
pivotally mounted on said piston and the 
other of said parts being pivotally connect 
ed with a relatively- fixed part of said en 
gine, and a connection between said actuat 
ing device and said controlling member. 

17. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said eyl 
inder and with a source of fuel supply, a 
controlling member carried by said piston 
and having movement to control the flow of 
fuel through said inlet, and a lever compris 
ing two parts one of which is pivotally 
mounted on said piston and is connected 
with said controlling member, and the 
other of which is slidably connected with 

art and is pivotally 
connected with a relatively fixed part of 
said engine. . . . . . . . . . . 

20 

25 
the first-mentioned 

18. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said cyl 

35 

member and ? comprising a second 
in said guideway a - - - 
with a relatively fixed part of said engine. 

19. In an engine, a cylinder. a piston 
mounted in said cylinder and having a fuel. 40 

inder and with a source of fuel supply. a 
controlling member carried by said piston 

45 
fuel through said inlet, an actuating lever, 
comprising a part pivotally mounted on said 
piston at one side of the longitudinal center 
thereof, and having one end extending to a 
point near the longitudinal center of said 
piston, and also comprising a second part 
slidably-connected with the first-mentioned 

inder and with a source of fuel supply, a 
controlling member carried by said piston 
and having movement to control the flow of 
fuel through said inlet, and an actuatingle 
ver comprising a part pivotally mounted on 
said piston, connected with said controlling 

a guideway, and also 
part slidably mounted 

and pivotally connected 

inlet adapted to communicate with said cyl 

and having movement to control the flow of 

part and pivotally mounted on a relatively 
55 trolling member. 

fixed part of said engine, and a link con 
necting said end of said lever with Said con 
- 20. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 

60 - 

controlling member carried by said piston 
and having movement to control the flow. 

inlet adapted to communicate with said cyl 
inder and with a source of fuel supply, a 

of fuel through said inlet, an actuating de 

65 
vice within said engine to impart move. 
ment to said controlling member in timed 

E 
relation to the movement of said piston, and 
means arranged exteriorly of said engine to 
regulate the movementimparted to said con 
trolling member by said actuating device. 

21. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 

70 

inlet adapted to communicate with said cyl 
inder and with a source of fuel supply, a controlling member carried by said piston 
and having movement to control the flow of 
fuel through said inlet, an actuating device 
controlled by the movement of said piston to . . . . . 
actuate said controlling member, and means. 
to regulate the amount of movement impart 
edito said controlling memberby said actuat 
ing device. 

cylinder and with a source of fuel supply, a controlling member carried by said piston 
and having movement to control the flow of 

80 
22. In an engine, a cylinder, a piston . 

mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 

85. 

fuel through said inlet, an actuating device 
mounted on said piston and connected with 
said controlling member - and with a rela 90 
tively fixed part of said engine, and means 

amount of movement imparted to said con 
trolling member. : 

23. In an engine, a cylinder, a piston 
mounted in said cylinder, and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, 
a controlling member carried by said pis 

to adjust the point of connection with said 
fixed part of said engine to regulate the 

95 

100 
ton and having movement to control the 
flow of fuel through said inlet, an actuating 

c device pivotally mounted on said piston and 
pivotally connected with said controlling 
member and with a relatively fixed part of 105 
said engine, and means to vary the distance. 
between the points of connection of said . . . . 
device with said piston and with said fixed 
part of said engine to regulate the amount 
of movement imparted to said controlling 
member. 24. In an engine, a cylinder, a piston 

110 

mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, a 
controlling member carried by said piston 
and having movement to control the flow of 
fuel through said inlet, an actuating device 
pivotally mounted on said piston and cont 
nected with said controlling member, said 

115 

120 
device having an extensible part connected 
with a relatively fixed part of said engine. 
whereby the movement of said piston will 
move said actuating device about its pivot, 
and means for adjusting the point of con 125 
nection of said extensible part of said device with the fixed part of said engine. 25. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 180 

  



cylinder and with a source of fuel supply, 
a controlling member carried by said piston 
and having movement to control the flow of 

: means arranged exteriorly of said engine 
ito adjust said normally fixed point of con 

fuel through said inlet, an actuating device 
pivotally mounted on said piston, connected 
with said controlling member and having 
an extensible parti pivotally connected with 
a normally fixed part of said engine, and 

nection. . . . . . . . . . ? - - - . . . . . . . 
26. In an engine, a cylinder, a piston 

mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 

15. cylinder and with a source of fuel supply, 
a controlling member carried by said piston. 
and having movement to control the flow 
of fuel through said inlet, an actuating de 
vice mounted on said piston, connected with 
said controlling member and having an ex 
tensible portion, a normally fixed bracket. 
pivotally connected with said extensible part 
of said device, and means for shifting the 
position of Said bracket. 

27. In an engine, a cylinder, a piston 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, 
a controlling member carried by said piston 
and having movement to control the flow of 
fuel through said inlet, an actuating device 
pivotally mounted on said piston and con 
nected with said controlling member, a 
bracket pivotally mounted on said engine 

5 and having a pivotal connection with said 
actuating device, and means for rocking 
said bracket about its axis and for locking the same in adjusted positions. 

- 0 

s s 

28. In an engine, a cylinder, a piston. 
mounted in said cylinder and having a fuel 
inlet adapted to communicate with said 
cylinder and with a source of fuel supply, 
a controlling member carried by said piston. 
and having movement to control the flow 

5 of fuel through said inlet, a two-part lever 
having one part pivotally mounted on said 
piston and connected with said controlling 
member and having its other part slidably: 
connected with the first-mentioned part, a 
bracket pivotally mounted on said engine 
and having pivotal connection with the last 
mentioned part of said lever, and means for 
moving said bracket about its axis and for 
locking the same in its adjusted positions. . 

; 29. In an engine, a main cylinder, a main 
piston mounted in said cylinder and having 
a supplemental cylinder communicating. 
with said main cylinder and adapted to 

60 
be connected with a source of fuel supply, 
a supplemental piston mounted in Said Sup 
plemental cylinder to control the flow of 
fuel from said source of supply to said 
main cylinder, and an actuating device con 
nected with said supplemental piston. and 

65 with a relatively fixed part of said engine, 

1,838,686 
. * and arranged ?? be actuated by the move 
ment of said piston to actuate said supple mental piston. 
80. In an engine, a main cylinder, a main 

piston, mounted in said main cylinder and 
having a supplemental cylinder communi 
cating with the main cylinder and adapted 
to be connected with a source of fuel supply, 

70 

a Supplemental piston mounted in said sup 
plemental cylinder to control the passage 
main cylinder, and an actuating device piv 

75. of fuel from said source of supply to said . 
otally mounted on said main piston, con- . 
nected with said supplemental piston and 
with a relatively fixed part of said engine. 

81. In an engine, a main cylinder, a main 
? mounted in said main cylinder and having a supplemental cylinder communi 
cating With the main cylinder and adapted 
to be connected with a source of fuel supply, 
a supplemental piston mounted in said sup 
plemental cylinder to control the passage of 
fuel from said source of supply to said main 

80. 

85. 

cylinder, and a lever pivotally mounted on 
said piston at one side of the longitudinal 
center thereof, pivotally connected with said 
Supplemental piston and having an exten 
sible part pivotally connected with a nor mally fixed part of said engine. 

32. In an engine, a main cylinder, a main 
piston mounted in said main cylinder and 

90 

95 

aving a supplemental cylinder communi 
cating with the main cylinder and adapted 
to be connected with a source of fuel supply, 
a supplemental piston mounted in said sup: 100 
plemental cylinder to control the passage of 
fuel from said source of supply to said main cylinder, a two-part lever having one part 
pivotally mounted on said main piston and pivotally connected with said supplemental piston, and having its other part slidably 

part of said engine. 
33. In an engine, a main cylinder, a main. 

105. 
connected with the first-mentioned part and 
pivotally connected with a relatively fixed 

110 
piston mounted in said main cylinder and 
having a supplemental cylinder communi 
cating with the main cylinder and adapted 
to be connected with a source of fuel supply, 
a Supplemental piston mounted in Said sup 115 plemental cylinder to control the passage of 
fuel from said source of supply to said main 
cylinder, a two-part lever having one part 
pivotally mounted on said main piston and pivotally connected with said supplemental 
piston, and having its other part slidably 
connected with the first-mentioned part and 
pivotally connected with a relatively fixed 
part of said engine, and means to adjust the 
oint of connection with said relatively 
xed part of said engine. . . . . . . . . 
In testimony whereof, I 

hereto. - • ??? ? ? ? ? " " ?... ? ? 

CHARLES A. SAWTELLE. 
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