C. A, SAWTELLE,
INTERNAL COMBUSTION ENGINE OF THE TWO-CYCLE TYPE,
APPLICATION FILED AUG. 15, 1916.

1,338,635, Patented Mar. 16, 1920,
3 SHEETS—SHEET 1.
T e, 1.
g n 9
- 79 4 ‘
' 12
N ©
N
N
N N
H N
67 " NN
03 T NV 10
g/ \r“‘“\ ‘ 9
l\‘--\‘_ ]7 \ \
R A \ ; 2020
— A N R 21
' 8 N
N -
N
N
N | 7
6
2
‘ Liwerdor
Civarles A Jawtelle,

Attorney.



C. A. SAWTELLE.
INTERNAL COMBUSTION ENGINE OF THE TW0-GYGLE TYPE,
’ APPLICATION FILED AUG. 15, 1916,

1,333,635, Patented Mar. 16, 1920,

3 SHEETS—SHEET 2.

%2
9

S N\
: o\ =X
< AT
X Tty T lacy tereeeony
‘ﬁ Ll v o4 2L s
~N X )
’ QS
3 S
= D ™
S N =
VAL c&ggld-L
= o\
5 SRS K7 |
1 @ -
' 4 0 A
h vy Y
| Y40 X
\\ e rares, Wi \\]\"
o\ r-
. 2|02
[\ BN e —— oo
& PTTTT777 7T R 0207 7777,
n( 227 | Yl ///‘ S
r N>
Q N ~ N
- S Py .
LLLLLLY, -
Q [\ / )
r~ ”"\” y
=7
o P ) -2 _
= > r~ h) TN
CEeaEii®) [
A¥ =7 3 y ' "l
o R ! e
] 1
= I R ;
J TS
hond 1 '
SRS s o
[
\4 ¥
& ~ X Inventor
iy Charies A Sawtelle
Al . .

Attorney



: C. A, SAWTELLE. _
- INTERNAL COMBUSTION ENGINE OF THE TWO-CYCLE TYPE,

: A APPLICATION FILED AUG. 15, 1916 '
1,338,635. | Patented Mar. 16, 1920.

3 SHEETS—SHEET 3.

L&, O,

\ i
N/
N
7]
_.///S‘.Z' /
7
£4
127 z/o
7. A/
N
[/
a ¢ Z
4
3
Tnventor
Choarles A Sawtelle,

Hbtorney



- CHABLES A SAWTELLE, OF DETROIT, MICHIGAN, ASSIGNOR OF ONE-HALF TO SARAH J.

.. %%, ... - PORTER, OF DETROIT, MICHIGAN.
. INTERNAL-COMBUBTION ENGINE OF THE TWO-CYCLE TYPE, . -

 Zo qll whawm it may concorn: R
- Be it known that I, CHaruEs A. SAWTELLE,

- -a citizen’ of the United ‘States,

residing at

- Detyoit, in the county of Wayne and State

5..0f Michigan, have invented certain new and
2wseful Improvements in In

tion Engines. of the Two-Cycle Type, of
- . which the following isa specification, refer-
- -ence being had therein to the accompanying

drawing.

.. 'This mventlonmlates to mternal combus—
- tion engines of the two-cycle type and. isin

. the nature of an-improvement upon the en-

1

an engine of this kind in which the flow of

Afuel to: the ¢ylinder will he controlled by. a
-simple, positively actuated mechanism hav-
Ing but a few parts and but a few MOVe- . -

ments; and to this end it is a further ob-

member to control the same; which member
will be actuated by the movement of the pis-
bon; and 0 80 control this member-that the
inlet will be maintained closed through the

- greater portion of the movement of the pis-

4on and will be quickly opened and closed

. while the piston is at-or énga;r"the-‘ ipn@;j.—per-

40

tion of its stroke. . -

- Atis also an ,:importantvobi@t ofthemven-
-tion’ to provide means. for regulating the
-movement. of - the. contrelling member to

‘regulate the amount of fuel ',delivered;{o:the
cylinder upon each movement of the piston,

‘thus “enabling the ‘eng.ine 40 be throttled

down to_develop a minimum of power. .

-Other objects of the invention will .appear-
‘as_the mechanism is deseribed in detail.-

in the accompanying drawings Figure 1
is o vertical sectional view ;talte_q.,centzjally
through an engine embodying my invention

&igs. 2,3 and 4 are similar views showing

- the piston and the ¢ontrolling device: for the

fuel inlet in successive positions; Fig. 5 is

* o similar view showing the actuating device

-for the controlling member adjusted to alter

~the amount «of fuel .admitted to-the sengine

cylinder; and Fig. 6:is a detail view of the

- actuating device, . .. PR
. In these drawings I have illustrated one

D%

embodiment of my invention and have
shown the same ‘as embodied in an engine

- specification of-héftg_rs Patent,

ternal-Combus- -
- character. Mounted within t

gine described ‘and -claimed in the applica-
5 -tion for ‘patent filed by ‘me October 17th,
- 1812, Serial Number 726,197, = .

- The object of the invention is to: provide

“ports and as here shown it has formed there-

Ject of the invention to form the fusl inlet
through the piston and to:-provide 4 single .

~stroke of the piston.

 Patented Mar.16,1920.

- Ayplivation ‘fled Angust 15,1816 Serial No. 115,078, -

: camprlsmg a Water]acketedcyhnderloom i
‘nunicating at its lower end with a closed

crank case 2 which communicates. with .a

~source of fuel supply. through an inlet port
‘8 which is controlled by an.

automatically ’-k6‘0
A8 8 puppet

actaated valve: 4; here shown
valve. At the outer end of the cylinder, and

‘preferably arranged centrally thereof, is o

spavk plug 5.which may be of any suitable
he cylinder 1.65 -

is:a power piston 6 connected by a ‘connect- -

Ang rod 7-with the crank shaft 8 ‘which 2x-
~tends through the crank case 2. The cylis.

der 1 is provided with one or more exhagst -
70 -
I a series of ports'9 arranged circumferen-
Hially thereof at such a point that they will = -

- :be normally closed by the pistan 6, but will
‘be cleared thereby
‘theinnerdimit of its mevement; ‘Fhese ports :

before the piston reaches
| ports 175
communicate witha civeumferential conduit -

‘which is connected at one. or more peints .
-with the exhaust ‘manifold. - Preferably, the .
‘connection is made at two points.arranged
-on oppesite sides of the. cylinder, as shown
~-at 10, as this provides a freer -exhatist. of the

,‘jS‘O.;i »
burned gases. . R
=.. The operation: of the ‘mechanism so far =

nary two-cycle engine.

described is substantially that of the ordi-

~Upon:the outward
a’quantity of fue] is
drawn into the closed crank -case 2/and.upon

85

‘the inward stroke .of the piston this fuel is
ecompressed: within the crank case and as:the
‘piston. approaches the inner. limit of its-
‘movement' 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 upon the.
uext outward stroke-of the piston.. =~ .
. The fuel inlet for the cylinder 1 is prefor-
ably formed through the piston 6, after the

\95

‘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 1 and - .-
with'the closed crank. case,.or other syitable

source of -supply. for fuel -under pressure.
‘This inlet is of such a character that it can

be controlled by a single -controlling .mem- 105

-ber which is actuated. in such a Inanner as.to

maintain the inlet closed while the piston is

‘in the outer portionof the cylinder; but to - -

quickly ‘open and. close the same while the

‘piston i3 1 the inner portion of the cylip- 110



- T

. de:r,-to‘ perinit a Qhai'ge' of fuel to enter the

[+

110

-~ preferably in: the form

15

20
~ed on-the piston:and connected with the sup-
5 plemental piston,

‘eylinder. - Preferably, this inlet is arranged
"centrally of the piston and it is here shown:

as o supplemental cylinder 11 arranged
lengthwise of : the. piston; having’ its -inner
end in open communication with the eylin-
der. and provided. between its ends - with
openings, or ports, 12, by which it may be
connected with the crank  case,.
source of supply. for fuel under pressure.
Mounted within this supplemental cylinder
is a controlling ‘member, or valve, which. is
of a supplemental
piston 13.. This  supplemental ‘piston, or
valve, is actuated by, and in timed’ relation
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-
or valve, 13.. In the pres-

ent. construction this actuating device is

mounted on the piston for rocking move-

25

30

85

40

. 45

‘nected

_connected

“ends on the piston at one
tidinal center thereof and is pivotally con-

ment and is connected with the ‘controlling
member 18 and with a fixed part of the en-
gine so that the movement of the main pis-

‘ton will impart-a rocking movement to the

which in turn will impart

actuating device, )
reciprocatory movement to the controlling

‘member. - Preferably; the actuating device 18

in’the form of a lever; as shown at 14, con-
at one end with the controlling mem-
ber by means of a link 15, which ig pivotally
member and at the other end with the lever.
This lever is pivotally mounted between its
side’ of the longi-

nected at its opposite end ‘with a fixed part
of the engine. This point of connection is

‘preferably near the side wall of the cylinder
-and the lever is here shown as connected

with a bracket, or arm, 16, extending into
the engine near the juncture of the cylinder

- with the crank case and beyond the lower

“arm is normally fixed against movement so

limit of movement of the main piston. ~This

“that the lever turns about a fixed axis. The

50

~-55

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

with the fixed bracket 16. In the present
‘construction, that part of the lever which is
“mounted on the piston is provided with a

onideway 17, in ‘which is slidably mounted'a

60

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 “itg inward move-

"85

“ment the lever will extend lengthwise-of the
‘eylinder and

‘ at'a very sharp angle to: the
ine of movement of the piston. TFurther,

Jbracket 16 will
“long distance.

o1 “other

at-one end with the controlling ‘
“creased on the inward movement

-and for

1,333,635

the “p_ivo‘tal center of the part 17 and the
pivotal connection of the part .18 with the

-first- portion of: the inward movement of

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
only a very short movement has been im-
parted tothe comtrolling member, relative
to*the piston. During the further move-
ment of the piston the relative movement of

the controlling member is greater, but the-

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. 8.  Affer the main
piston ig moved inward a distance sufficient
to open the exhaust: ports,

thus fully opening the inlet, as shown in

Fig. 4; and permitting the fuel to enter-the:
main cylinder through the inlet-and to foree:
‘the exhaust gases out of that “cylinder

through the exhaust: ports. - The- inlet. port

‘remains open while the erank shaft erosses

its central position and is closed during
the first portion of the outward stroke of the

‘piston, the. movement of the controlling
member

relative to the piston decreas-
“on the ~outward wmovement of the

ng
in ‘ the . same . ratio. ‘that it “in-

piston

the controlling
‘member is_very quickly moved to its inner-
‘most position relatively to the main Ppiston,

of the pis-.

be spaced apart a relatively -
“Consequently, during the -

70

80

90

95 -

100

ton. In this manner I am enabled to main- -

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-
coniing disarranged so as to interfere with
the proper operation: of the engine. Fur-
ther, the parts are of such a character that
they can be very readily manufactured - ab
a low cost.” . e

Heretofore much difficulty has been ex--

perienced in- throttling a two-cycle engine
this reason they have been gen-
erally - considered as unsuited for certaln
purposes. ~ With the construction above de-
scribed ;
a simple matter.
connection of the

By shifting -the point of
actuating device with the

the throttling of the engine becomes:-

105

110

115

120

fixed part of the engine the amount of

“movement. imparted to the controlling de-

vice ¢an 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, T have
made the supporting bracket or arm 16 ad-

“justable and it is here shown as mounted

130




- ona shaft 19 rotatably mounted in-snitable
"‘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-
soperating . with a  toothed: Seoment 22 o
hold the lever and the arm 16 rigidly. in =
‘adjusted positions, thus providing a- rigid:

’iil,‘s;z_s,'eab 5

~‘point of connection faor the actuating device.

10

15

“With the arm- 18- 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 shlftmg the
-arm - to the position:shown'at Fig. 5
movementof the controlling member will _
be so shortened that when-the piston is in -

the

" its innermost position the controllmg Tnem-
~ber will ‘have been moved Jbut:a short dl%-

920

-~ tance past the outer edge of the ports in
~:the supplemental cylinder, thus: provuhnfr '
‘only ‘a small opening through which a cor-

respondingly small amount of fuel can enter

~the cylinder. Tn the case of a multiple. cyl-

30

785

40

inder engine, the shaft 19 will ‘extend along:-
side of- the sevaral cylinders and: the. sup- -
8 portm
-connected - thereto so’that the movement of
-the actuating lever: 20 will simultaneously:
-adjust the:several actuating devices to the
same. extent. . It ‘will be obvious that the ad-
i]ustment of the actuating device may bese-
_cured in any suitable manner, but the lever
shown in the present. instance is. well adapt-
‘ed for the engine when applied to certain

wrm 16 for each eylinder-will ~be

uses, such as marine purposes. ~If applied

to an automobile engine, the actuating de-
-vice for the shaft would be extended so that -
. “itrcould 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 -

B ﬁvthrottle valve in_ the" 1ntake manifold may

a5

50

be  retained and used m connectlon here—
with, .

-While I have shown and descrlbed one'vf
mounted in’said eylinder ‘and baving-a fuel

embodlment of my invention, T wish it to
be understood :that I do mnot desire tobe

limited . to ‘the: details .of construction here
shown:as various' modlﬁcatlons wﬂl occur t0-

a person skilled in the art.”

Having now . fully descmbed my mveng

- v»txon, what-I claim :as new, and ‘WlSh to se-
.cure by Letters—if’atent SEH —

1:55

1..In ‘an engine, . cylmder, A plston

:mounted in said cylinder and. h'wmg a fuel’
~‘inlet-to connect. said cylinder with' a: source-:

" of fuel: supply, a member to:control said in-
* Jet, and an actuating lever havmg ‘separate

-780

65

‘connections with said-:piston-and ‘with:said
controlling member and controlled by the -

movement of said plstcn to maintain said

,controlhng ‘member in a’ pos1t10n to:.close’
" said inlet” during the first” portion .of: the:
power stroke of said piston and ito move
said contmihng mmber 1nto a posunon to

open” sald 1nlet durlng the Tast, portion ofv’ 2

“the power stroke of said piston. .

- 2. In an” engine, & -cylinder, a- ‘plston

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

70

a source. of fuel supply, a controlling mem--

ber carried by said piston and having move- -
“ment-to_control the flow of fuel thr ough said
inlet, a lever separately:-connected with said -
-:.plston and. said “controlling member and
actuated by siid piston to move said con-
trolling. member into a position to: clobe sald
inlet: and . to naintain thé 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 -

said inlet- durlng the’ last pmt of the powe1

~stroke -of said plston

75

80

3. In an- eéngine; a- cyhnde1, ‘2, plston

- mounted in: said. cylinder and -having a. fuel
sinlet adapted 4o -connect 'said cylinder with = .-
:a:source of supply for fuel; a ‘single mem-
ber to control ‘said. inlet, and an actuatmg,,
‘device: for said member- conmected with. said .
‘piston and so arranged.that the movement

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: plston, in either direction,
in the- inner portion :of said cylinder will
impart. rapid movement to'said member.

4..In .an -engine, o cylinder, a piston

-mounted_ in ‘said cylinder - and ~having a
ported inlet passage to connect:said: cyhndex :
with a source of supply for fuel 1inder pres-

85

90

95

100

suie, 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 passw'e ’
“ivhile said piston is in-the outer portion of -

105"

said cylinder and ‘to move said slide valve

~intooal posltlon ‘to. open: said . ports when -
said . piston.is in- the 1nner portlon of Qfud
-cylinder..

5. In an’ engme. a (‘yllndel, @ 1)1bt011 2107

inlet to. connect said cylinder with a ‘sotirce -

member .
6. In an: envlne, Q cyhnder, a piston

.;moun’red 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 $aid piston
and havmg movement to control. the ﬂow of

.of fuel supply, a crank shaft, a connecting -
“rod to connect. said piston with said: mank
‘shaft, a controlling member carried by said
'plston and hwmo' movement to control’the -
- flow of . fuel . through said: inlet, and an
‘actuating device mounted on said piston .in:
;dependently of said connecting rod and said
contrelling “member, and -operatively -con~
. ‘mected with said " controlling: ‘member and
coBperating with a relatlvelv fixed part of - -
said -engine to “actuate - sald controllmg S

115

120

125 -

130



“fuel through said inlet and a pivoted actuat-

ing device connected with said controlling
member and with a relatively fixed. part of

- the engine, and arranged to be actuated by

© 10

the movement of said piston:to impart move--

ment togaid conty olling member.

7. Invan éngine; a . cylinder,: a piston -

mounted in said cyhnder 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 h'wmcr movement to control the flow of
fuel” through said inlet; and an actuating

- device mounted on said piston for'lockmo

“movement and connected’ with said conurol—
Jing membér ¢

wnd with a relatively fixed part

of said engine, whereby the movement. of

25

30

35

- 40

“said piston will cause said actuating device-

to- be rocked and .operative movement to be
1mpa,rted to said controlling member.:

8. In an -engine, a cynnder
mounted in s‘ud cyhnde

cylinder and with a source of fuel supply,
a controlling member ¢arried by-said: piston
and? hfw1n0‘ movement.to- control-the flow

ot fuel thr oucrh said inlet, and an actuating -

device plvotally mounted on said piston and

having pivotal connection with said control-

ling member and with-a relatively fixed part
of said engine, whereby the movement oi said
piston will impart pivotal movement to said
lever and cause S‘le controlling member to
be actuated. -

9. In an-eéngine; a -cylinder, a nistoq
motnted in said cyhnder 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 hleno“ movement to control the flow

of fuel thr ourrh said inlet, and an e*(tenglble.

lever plvotally mounted on said piston and

. connected with said controlling device and
“withe a velatively fixed part of said engine,

45.

'wheleby the movement of said piston will

impart pivotal movement to said lever and

“-cause said controlling member to be actuated.

50

55

65

~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 hfwmcr movement: to control ‘the flow
of fuel through said inlet, and an actuating
device pivotally mounted on said piston, con-

nected . with said contrelling member. and
. having an extensible portmn plvo’mﬂv comn-
' jnected with & 1elat1ve]v fixed part of said

engine.
1L In an enoqne, a -cylinder,: a plston

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

& - piston:
and having a fuel -
inlet: adapted to communicate with - said

1,333,885

of fuel throuoh said inlety and an mctuwtmg

device plvomHy mounted on said piston and

connected with said oontrolhng member-and .

-comprising a slidable: part- pivotally con-
‘nected with a relatlvely fixed pfut of sald :

engine.

12. In " an engme, a cyhndm a plStOIl

mounted in said cylinder and havmg a fuel

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

70

75

controlling  member carried by said piston

and havmg movement to control the flow
of fuel through said inlet, and an actuating

‘device pivotally mounted on said piston, con-
‘nected - with said. controlling member. and

80

having ‘a mowvable: part plvotally connected

with & trelatively fixed part of said engine.
whereby the distance between the pomts of
connection of said device with said piston
and with said engine will vary as smd p1ston
moves In its’ oyhnder ‘

13, In an “engine, a oyhnder ) plston

mounted in said cylinder and having a fuel

inlet -adapted  to: communicate" with said

«cylinder and with ‘a source of fuel supply, a

controlling. meniber carried by ‘said piston
and havmo movement, to control the flow of
fuel throuoh said inlet; and an actuating de-

vice plvotally mounted on said piston- at one

side of the longitudinal.centér thereof and
connected with sald controlling member said

actuating device having e\itonsﬂole means for.

connectmcr the same Wlth a relatively ﬁxed
part of said engine::
14. In-an enfrme, A cyhnder, a piston

85

90

95

100

mounted in said cylinder and having a fuel -

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

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

,fuel through said inlet, and an actuating de-

vice plvotally 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. sald device W1th .

said controlling member
15.In “anengine, ‘a cyhnder ‘o plston

-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 h‘wmo- movement, to controlithe flow of
fuel: through said inlet, and an- actuating

105

110

115

120

device pivotally mounted on said piston and ‘

connected ‘on one side of its axis: with said
controlline member and having on the other
side of its axis an extensible part pivotally
connected with a 1“e1atlvely ﬁxed p‘u‘t of said

eng ine.

16, In an engine, a cyhnder, a Ppiston
mounted i in said cyhndor; and having a fuel

125

180



1393686
inlet -adapted: t6 jéommunicav’ce; with said -

cyhinder and with-a source of fuel supply,
~a controlling. member carried by said piston-

and having movement to eontrol 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

‘10°

conitrolling member carried by said piston

pivotally mounted on said piston and the
other of said parts being pivotally eonnect-

ed with a relatively- fixed part of said en-
- gine; and a connection between said actuat-- _
" controlled by the movement.of said pistonto -
- actuate said controlling member, and medns:

ing device and said controlling' member.

- 17. In an engine; ‘a’cylinder, a piston
‘mounted in said-cylinder and having a fuel

15" inlet adapted to communicate with said eyl-

inder and with.a source of fuel supply, a

" and having movement to control the flow of
* fuel through said inlet, and a lever compris-

20

ing two parts’ one of which s’ pivotally
“mounted on" said- piston and is connected
with “said controlling member, and the

~other of which' is slidably connected: -with

25

the. first-mentioned part and is ‘pivotally

connected ith a relativély fixed part of

--said engine. - L R
'18; In ‘an engine, a cylinder, ‘a- piston.

mounted in said cylinder and having-a fuel

~ inlet adapted to communicate with said cyl-

50

inder and with a‘source of fuel supply; 2

 controlling member carried by said-piston -
- and' having movement to control the flow of-

~ fuel through said inlet, and an actuating le-

* ver comprising & part pivotally mounted on’
55 :

said piston, connected with said-controlling
member and having a guidéway, and also

~comprising a second part slidably mounted
- in said guideway and pivotally ‘connected

40

s
“fuel through said inlet, an actuating lever.
" comprising a part pivotally mounted on said

piston at one side of the longitudinal center -

with a relatively fixed part of said engine. * °
~19. In an engine, a cylinder, a piston
mounted in said cylinder and having a fuel -

inlet adapted to communicate with said cyl-

inder and with a source of- fuel supply, a

controlling meniber carried-by said piston
and having movement to control the flow of

- thereof and having one end extending to a

50

point near: the longitudinal center of said
piston, and also comprising a second ‘part -
~glidably- connected with the-first-méntioned-

- part and pivotally mounted on a relatively

6

“trolling ‘member. -

fixed part of said engine, and a link con-
necting said end of said lever with said con-

90, Tn'an engine, a cylinder, a piston

“mounted in said eylinder and having’ a fuel

©inlet adapted to communicate with said cyl--
- 60

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 de-

65

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

member and-with a relatively fixed part of

relation to the movement of said piston, and

means arranged exteriorly of said engine to

-regulate the moveutent imparted to said con-

trolling member by said actuating device. .

91, Inan 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

to regulate the amount of movement impart-
ed to said controlling member by said actuat-
ing device. . - . ST EERE R

992, 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 ¢arried by said piston
and having movement to control the flow of
fiiel through said inlet, an actuating device

75

80

85 .-

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. WA .

93. In" a1 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 fiel supply,

a controlling member ‘carried by said pis-
ton and having movement  to’ control’ the
flow of fuel through said inlét, an actuating

pivotally connected - with  said centrolling

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

95"

100 -

- device pivotally mounted on'said piston and

<105

said engine, and means to vary the distance: -
between the poifits of connection: of--said =
device with said- piston and with said fixed: .
part of said engine to:regulate the amount -

member.. - el
24, In- an engine, a cylinder, a- piston

“of movement imparted to said controlling

110

mounted in said cylinder and having a fuel - -

inlet “adapted ‘to - communicate ‘with said
cylinder and with a source of fuel supply, a

pivotally  mounted on said piston and con-
nected ‘with ‘said controlling ‘member, said
device having an’ extensible part connected

115

controlling member carried: by ‘said piston
“and having movement to control the flow of -
“fuel through said inlet, an acttating device -

120

with-a relatively fixed part of said engine,.

whereby the movement of said piston will

move said actuating device about itspivot,’
and means- for adjusting the point of con-
nection of said extensible part of said device
with the fixed part of said engine. -

125

95, In an - engine, a cylinder, -a .piston .
mounted in said ¢ylinder and having a fuel” -

inlet: adapted to communicate -with said -

180



a

cylinder and with a source of fuel supply,
a_controlling member. carried by said piston
and having movement to control the flow of
Tuel through said inlet, an actuating device

- pivotally mounted on said piston, connected

with said controlling: member and ‘having

~-an.extensible part pivotally connected: with

15.

Sy

- _mentioned. part of said lever, and means for.

_position of said bracket. . - ‘

a normally fixed part of said engine, and
-~ means: arranged exteriorly of-said engine
10

to adjust said normally fixed point of ‘con-
nection. .- o o e
26.-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 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

27. In an cngine, 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 mieans: for rocking

said- bracket about its axis-and for locking:
‘the same in:adjusted positions. '

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,
acontrolling member carried by said piston -

and -having movement to :control the- flow

t5- 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-

moving said. bracket about its axis and for

~Iucking the same in its adjusted. positions.

Tt
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-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
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 ac¢tuating device con-

- nected with said supplemental piston .and
65:

with a relatively fixed part of said engine,

1,388,635

‘and arranged to be actuated by the move-

ment of said piston to actuate said supple-
mental piston.

30. 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,
a_supplemental piston mounted in said sup-
plemental ‘eylinder to- control ‘the passage

main cylinder, and an actuating device piv-

70

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.

31. 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,

a supplemental piston mounted in said sup-

“plemental cylinder to control the passage of
~1uel from said source of supply to said main

cylinder; and a lever pivotally mounted on
sald 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. -

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

80-
85...
90

95

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-

100

plemental cylinder to control the passage of . -
Tuel 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. . Lo

33. 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,

& supplemental piston mounted in said sup-
plemental cylinder to control the passage of

‘Tuel 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 Wwith the first-mentioned part and

pivotally connected with a relatively fixed

part of said engine, and means to adjust the
point- of connection with said  relatively
fixed part of said engine. -~ .= - -

In testimony whereof, T affix ihy signdtui'e 7

hereto. - - -

' CHARLES A. SAWTELLE.
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