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'UNITED STATES PATENT OFFICE.

ADOLPH PETELER, OF NEW YORK, N. Y.

INTERNAL-COMBUSTION ENGINE.

Specification of Letters Patent.
Application filed May 19, 1910. Serial No. 562,134. _

Patented Deec. 27, 1910.

To all whom it may concern:

Be it known that I, Aporpu PerELER, 2
citizen of the United States, and a resident
of New York city, borough of Manhattan,
in the county of New York and State of
New York, have made and invented certain
new and useful Improvements in Internal-
Combustion Engines, of which the follow-
ing is.a specification. :

My invention relates to internal combus-
tion engines having a valved piston and de-
signed to operate upon a .four-stroke cycle,
and the object thereof is to provide an in-
ternal combustion engine of the type speci-
fied which is entirely inclosed, that is one
in which there are no exposed moving parts
except the balance or driving wheel; to pro-
vide an internal combustion engine of the
type specified with improved mechanism for
operating the valves thereof; and to pro-

" vide such further improvements in and re-

25

lating to internal combustion engines of the
type specified as are illustrated in the ac-
companying drawings, described in the fo!-
lowing ~ specification, and particularly
claimed in the clauses of the concluding

- claim. -

30

. In the drawings: Figure 1is a view show-
ing a side elevation of two cylinders of my
improved internal combustion engine, one of

- the cylinders being shown in section and the

- 85

40

internal mechanism being shown for the
most part in elevation ; Fig. 2 is a view taken
upon a plane transverse to the engine and
indicated by the line 2—2, Fig. 1, the several
parts being shown in. the position which
they occupy at the beginning of the suction
stroke; Fig. 3 is a view showing a cylinder
in section and the internal mechanism of the
engine for the most part in elevation, the

~full lines of the figure showing the position

of the parts at about the middle of the suc-
tion stroke and dotted lines their position at

~ the end of the suction and beginning of the
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. parts at about the middle of the working |

compression strokes; Fig. 4 is a similar view
showing .in full lines the position of the
parts at about the middle of the compression
stroke and in dotted lines their position at
the end of the compression and beginning of
the working strokes; Fig. 5 is a similar view
showing in full lines the position of the

{

stroke and in dotted lines their position at
the end of the working and beginning of the
exhaust strokes; Fig. 6 is a similar view
showing in full lines the position of the
parts at about the middle of the exhaust
stroke and in dotted lines their position at
the end of the exhaust and beginning of the
suction strokes; Fig. 7 is a view showing in
side elevation a double loop cam forming a

-part of the mechanism for operating the

valve of my improved engine; Fig. 8 is a
view showing the same cam as seen from the
opposite side thereof; Fig. 9 is a view show-
ing the periphery of the cam developed or
spread out flat; Fig. 10 is a view showing
a detail of a part of the mechanism for oper-
ating the valves; Fig. 11 is a view somewhat
enlarged taken upon a horizontal plane indi-
cated by the line 11—11, Fig. 2, some of the
parts, however, being broken away; Fig. 12
1s ‘a similar view taken upon a horizontal
plane indicated by the line 12-—12, Fig. 2;
Fig. 13 is a fragmentary view illustrating a
part of the mechanism for operating the
valves of my improved internal combustion
engine, and ; Fig. 14 is a similar view show-
ing the parts in a different position.

In the drawings, the reference numeral 1
indicates the working cylinders, these be-
ing preferably cast in pairs as shown in
Fig. 1 and as many such pairs being lo-
cated upon a single base as may be thought
desirable whereby by a simple duplication
of such a pair of cylinders an engine having
two, four, six or more working cylinders is
readily procured.

2 is the base of the engine, and 3 the crank
shaft, the base being preferably of the closed
type whereby an engine having a closed
crank case is secured. ' -

4 is a working piston of the elongated
or trunk type, for one of the working cylin-
ders above referred to, it being understood
that one such piston 1s provided for each

-working cylinder, and that the valve oper-

ating mechanism hereinafter described is
repeated for each working cylinder of the
engine.

5 is a connecting rod or pitman connect-
ing the working piston with a crank upon
the crank shaft 3.

The supply and exhaust valves of my im-
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proved internal combustion engine are lo-
cated in and move with the working pistons
4 thereof, 6 being an upwardly opening re-
ciprocating supply or inlet valve movable
in a direction parallel or substantially par-
allel with the axis of the working cylinder
and having a' depending stem 7, and 8 a
similar exhaust or discharge valve having a
stem-9. These valves are positively oper-
ated in their opening ‘movements, and
springs 10, 11 are provided for returning
the. valves to their seats after they have
been opened by the . mechanism next- de-
scribed, and for holding them closed except
when they are being acted upon by the
valve operating mechanism.

12 is a lever, the fulerum 13 of which is
carried by the connecting rod 5 so that the
lever moves with the said rod and from
which it will be seen that the lever while
secured to the connecting rod 5 and always
partaking of the reciprocating and oscil-
lating movements thereof, is also capable of
an oscillatory movement with reference to
said connecting rod about its fulecrum '13.
The lever 12 is an element of the valve
operating mechanism for the supply valve
6, and 14 is a second and similar lever car-
ried in like manner by the connecting rod
5 and pivoted or fulcrumed at 15, this lever
being an element of the valve operating
mechanism for.the exhaust valve 8.

The levers 12 and 14 “re swung upon

* their respective fulcrumd as aforesaid by
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means of a cam 16 of the type designated as
a “ double loop cam ” in internal combustion
engine practice, 17 and 18 being the two
loops of the cam race and 19 the point
where parts of the cam race cross one an-
other. Each of said levers is provided with
a shoé 20, 21 at its lower end adapted to
travel in the race of the cam 16, and each
lever being provided with-a recess at its
lower end, the recess of the lever 12 being
shown at 22, Fig. 10. The shoes 20, 21 are
provided with projections such as 23 capa-
ble of rotary movement within said recesses,
so that the shoes may follow the race of the
cam 16 as will be understood. The cam 16
is concentric ‘with the crank pin 24 of the
crank shaft 3 and is secured to the crank
shaft in any suitable manner, lugs 25 being
shown -in the form illustrated, through
which lugs screws extend as shown into the
crank arm 26. The cam 16 is shown as
made in two parts secured together by
means of lags 27 and bolts 28. The lower
end of the lever 12 extends directly toward
the upper portion of the cam 16 so that
its shoe 20 engages the upper part of said
cam, while the lower end -of the lever 14 is
bent “and. extends half way around the
crank 16 so that its shoe 21 engages the
lower part of the cam as shown.

Pivotally connected with the upper ends

070,704
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of the levers 12, 14 are reciprocating slides
29, 30, one for each lever, which slides are
located adjacent the lower ends of the stems
of the supply and exhaust valves 6, 8.
These slides are supported and guided in
their movements by means of brackets 31
located adjacent the upper end of the con-
necting rod 5, the slides being thus carried
by the connecting rod and partaking of the
movements ' theresf. The slides are .pro-
vided each with a hole 32; and the relative
arrangement of the parts is such that if the
slide be moved toward the lower end of the
stem of one of the valves, for example to-
ward the stem 7 of the supply valve, when
the position. of the slide is such that its hole
is in line with the valve stem, the lower end
of the stem will enter the hole and the valve
will not be lifted from its seat. This posi-
tion of the parts is shown, having reference
to the supply valve, in Fig. 14; while Fig.
13 shows the slide in such a position that the
hole 82 will not be in line with the valve
stem, in which case an imperforate or solid
portion of the slide engages the lower end
of the valve stem and the valve wiil be
raised from its seat upon a continued move-
ment of the slide.

The movement of the slides 29, 30 upward
toward and downward and away from the
lower end of:the valve stem is due to a rock-
ing motion of the upper end of the connect-
ing rod 5 upon the wrist pin 84 which oc-
curs as the engine operates and which moves

‘the slide bodily upward and toward the

lower end-of the valve stem; as will be un-
derstood; and the magnitude of this up-
ward movement will depend upon the throw

‘of crank and the distance between the center
line or axis of the wrist pin 34 and center

line of the valve stem, or, in case the slide

moves in 4 line parallel with the center line

of the wrist pin as in the embodiment of
my device illustrated, then upon the distsnce
between the center line or axis of the wrist
pin and the line of movement of the slide;
1t being understood that the slide is located
to one side of, or is off-set from a line pass-
ing through the center lines of the wrist
pin 34 and the crank pin 24, whereby the
connecting rod 5 as it swings from side to
side acts as a lever having its fulerum at

-the wrist pin through which the valve is-

lifted from its seat. :

The reciprocatory movement, of the slides
29, 301is derived from the cam 16 and is trans--
mitted to them through the levers 12, 14.

Considering the operating mechanism for
the supply valve 6, it will be seen that when
the shoe 20 of the lever:12 is moving in
the left-hand loop 17 of the race of the cam
16 as shown in Fig. 1 the slide 29 will be

-in its inner or right-hand position as illus-

trated in Figs. 1 and 13; and, if while the
parts remain in this position the slide be
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moved toward the lower end of the valve
stem 7, an imperforate portion thereof will
contact with the end of the valve stem and
the valve will be lifted. When, however,
the shoe 20 is moving in the right-hand loop
18 of the race of the cam 16 the slide will
be in its outer or left-hand position as illus-
trated in Fig. 14; and, if while the parts re-
main- in this second position the slide be
moved toward the lower end of the valve
stem, the hole 32 thereof will permit the

slide to pass the end of the valve stem with-

out the slide engaging the same, and the
valve will not be lifted. . The same explana-
tion applies to the mechanism for operating
the exhaust valve 8, it being understood that
the only difference between the supply and
exhaust valve operating mechanism is that
the lever 14 of the exhaust valve mechanism
is extended to the lower side of the cam 16
as above explained. Figs. 13 and 14 while
used to illustrate the operation of the supply
valve are therefore equally available when
referring to the exhaust valve.

A combustible mixture is supplied to the
working cylinder of the engine through a
supply port 35; 36 is a preliminary exhaust
port through which a part of the burned
gases escape at the end of the working stroke
as the piston overruns said port; and 37 is
an exhaust port through which such portion

. of the burned gases as passes through the

35

50

.85
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exhaust valve 8 during the exhaust stroke of

the working piston 4 escapes to the atmos-

phere.

38 is an outwardly opening spring-pressed
valve which permits the exhaust gases to
pass outward, but which prevents their re-
turn into the working cylinder.

In order to provide for the passage of the
combustible mixture from the supply port
35 to the supply valve 6, and for the passage
of exhaust gases from the exhaust valve 8
to the exhaust port 37, the working piston
4 is provided with recesses 39, 40 extending
through the greater part of the length of the
said piston and each extending circumferen-

tially throughout somewhat more than one-

fourth the circumference of the piston in
the form thereof illustrated, as shown in
Figs. 2 and 11. These recesses are separated

from one another by intervening portions of

the periphery of the working piston co-
operating with the cylinder wall, but said

recess 39 will always be in communication’

with the supply port 85 so that combustible
gases may at all times pass to the supply
valve 6, and the recess 40 will always com-
municate with the exhaust port 37 so that

burned and expanded gases flowing past the

exhaust valve 8 may at all times pass to the
said exhaust port. These recesses are en-
larged adjacent the upper end of the work-
ing piston so that they together occupy sub-
stantially the entire cross-sectional area of

the piston, as shown in Fig. 12, a partition’

41, however, serving to keep the fresh and
the burned gases apart at this point.

Such being the construction of my im-
proved internal combustion engine, the op-
eration thereof is as follows: Starting with
the parts in the position shown in Figs. 1
and 2, and assuming the engine to rotate in
a clock-wise direction, the shoe 20 of the
lever 12 is moving in the left-hand loop 17
of the race of the cam 16 and the slide 29 is
in its right-hand position shown in Fig. 13
with a solid or imperforate portion thereof
in line with the end of the valve stem. A
comparatively small forward movement of
the crank-shaft as the piston starts upon its
suction stroke will rock the connecting rod
upon the wrist pin 34 sufficient to move the
slide 29 upward thus opening the supply
valve 6, the slide 29 remaining, as will be
understood, in the position shown in Figs.
1 and 13 during the entire suction stroke.
The supply valve will thus be open during
a large part of the suction stroke, the pre-

cise duration obviously being dependent ¢

upon the relative proportion and adjustment
of the parts. At about the middle of the
suction stroke of the piston the several parts
occupy positions as illustrated in Fig. 3, in
full Iines, and the parts finally at the end of
the suction stroke occupy the positions shown
in dotted lines, Fig. 3, thus completing the
first or suction stroke of a four-stroke cycle
of operation. When the working piston
starts from its lowest position shown in
dotted lines Fig. 3 the shoe 21 of the exhaust
valve lever 14 1s moving in the right-hand
groove 18 of the race of the cam 16 so that
the slide .30 is in its left-hand position cor-
responding with Fig. 14 with the hole 82 of
the slide in line with the end of the valve
stem. Consequently, although the slide 30
is moved toward the stem of the exhaust
valve 8 as the connecting rod swings to the
left, the said valve will not be raised from
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its seat, as the stem of the valve will enter .

the hole 32 of the slide 30 in a way corre-
sponding with what is shown in Fig. 14.
Both valves therefore remain closed and
compressicn takes place as the piston moves
upward, during which movement and at
about the middle of the stroke the parts oc-
cupy the position shown in full lines in Fig.
4, and finally reach the position shown in
dotted lines in that figure, thus completing
the second or compression stroke of a four-
stroke cycle of operation. The combustible
mixture is now ignited, as by the spark plug
42, and burned. -

1i5

When the piston starts down npon its 125

working stroke from the position shown in
dotted lines in Fig. 4 the shoe 20 of the sup-
ply valve lever 12 will be moving in the
right-hand loop 18 of the race of the cam
16, and ‘the slide 29 will be .in its left-hand

120
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‘ posifidn, as shown in Fig. 14 with the hole

32 of the slide in line with the end of the

valve stem so that though the slide 29 will
"be moved toward the valve stem as on the

first down stroke of the piston the supply.
‘valve will not be lifted, as the hole of the

. slide 29 will pass by the lower end of the

30

valve stem as shown in Fig. 14. The parts
at about the middle of the working stroke

‘oceupy a position substantially as shown in

_ full lines Fig. 5, and finally reach the posi-

3 * tioh shown in dotted lines at the end of the

" working stroke, thus completing the third

or working stroke of a four-stroke cycle of
operation. '

“When the working piston starts upward

) upon its exhaust stroke from the lower dot-

20
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ted line position shown in Fig. 5 the shoe
91 of the exhaust valve lever 14 is traveling
in the left-hand loop 17 of the race of the

" cam 16 and the slide 30 is therefore in its
" right-hand position corresponding to the po-
sition shown in Fig. 13 with a solid or im-

perforate portion thereof in line with the

“erid of the valve stem so that as the slide is

raised as the connecting rod 5 swings to the
left an imperforate or solid part of the slide

_contacts with the end of the stem of the

exhaust valve 8 and lifts the same from its
seat. The exhaust valve is opened early:in
the exhaust stroke and kept open during sub-

" stantially the entire exhaust stroke, the ex-

act time of opening and the duration thereof
depending upon the relative proportion and
adjustment of the parts, and, at about the

“middle of the exhaust stroke the parts oc-

“cupy substantially the positions- shown in

" Fig. 6, and finally at the end of the exhaust

40

- stroke arrive at the position shown in dot-
ted lines in said figure and which position-

. corresponds with the initial position of the
‘parts, thus conipleting the fourth or exhaust
~ stroke of a four-stroke cycle of operation.

45
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. of parts directly to the valves.
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.- It will be seen that the slides 29, 30 car-
‘ried by the connecting rod 5 are located to

‘one side of a line passing through the center

‘lines of the wrist pin 84 and crank pin 24

so that the connecting rod as it swings
about the wrist pin 34 acts as a lever whase

fulerum is at the wrist pin to lift the valves
“from "their seats.

A valve lifting mecha-
nism of great power is thereby procured,in-
cluding as it does the -strongest of the oper-
ating parts of the engine, from which parts
motion is transmitted through a minimum
The mech-
anism’ disclosed for moving the slides per-
forms its furction, as will be understood, at
the ends of the down strokes of the piston,
and the duty imposed upon said mechanism
is glight, comprising as it does the mere
placing of the slides in position to engage
or pass the ¥alve stem, no force being trans-
mifted from the cam 16 through the levers
12, 14 to the valves.

079,704

The fact that the entire operating mech-
anism for both the supply and exhaust valves
is contained within the cylinder and crank
case of the engine provides an engine having
no exposed moving parts except the balance
or drive wheel, and an engine therefore not
likely to become disabled when in use.

Having thus described my invention and
explained the operation thereof, I claim and
desire to secure by Letters Patent:

1. In a four-stroke cycle internal -com-
bustion engine, a cylinder; a piston; a re-
ciprocating valve carried by said piston
and adapted to.control the flow of fluid
therethrough and having a depending stem;
a gassage communicating with said valve
and through which fluid may flow; a crank
shaft; a connecting rod extending between
the crank pin of said crank shaft and said
piston and connected therewith by means of
a wrist pin; a member carried by said con-
necting rod and located to one side of a line
passing through the center lines of the crank

70
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85

and wrist pin so that it will be moved toward -

and from said valve stem as the connecting
rod swings about said wrist pin, and movable
with reference to said connecting rod into po-
sitions such that it may alternately engage
and pass the end of said valve stem; a double-
loop cam concentric with the crank pin afore-

90

said; and means carried by said connecting .

rod and operated by said cam for moving said
valve stem engaging member alternately
into and out of line with said valve stem.

2. In a four-stroke cycle internal combus-
tion engine, a cylinder; a piston; a recipro-
cating valve carried by said. piston and
adapted to control the flow of fluid there-
through and having a depending stem; a
passage communicating with said valve and
through which fluid may flow; a crank
shaft; a connecting rod extending between
the crank pin of said crank shaft and said
piston and connected therewith by means of
a wrist pin; a reciprocating slide carried by
said connecting rod and located to one side
of a line passing through the center lines of
the crank and wrist pin so that it will be
moved toward and from said valve stem as

" the connecting rod swings about said wrist

pin, and movable with reference to said con-
necting rod into positions such that it may
alternately engage and pass the end of said
valve stem; a double-loop cam concentric
with the crank pir aforesaid; and means
carried by said connecting rod and operated
by said cam for moving said reciprocating
slide alternately into and out of line with
said valve stem. -

8. In a four-stroke cycle internal com-
bustion engine, a cylinder, a piston; a recip-
rocating valve carried by said piston and
adapted to control the flow of fluid there-
through and having a depending stem; a
passage communicating with said valve and
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through which fluid may flow; a crank |

shaft; a connecting rod extending between
the crank pin of said crank shaft and said
piston and connected therewith by means of
a wrist pin; a reciprocating slide carried by
said connecting rod and located to one side
of a line passing through the center lines of
the crank and wrist pin so that it will be

‘moved toward and from said valve stem as

the connecting rod swings about said wrist

~pin, and having a hole so that it may move

past the valve stem without lifting said
valve, said slide being movable with refer-
ence” to said connecting rod into positions
such that an imperforate portion thereof
said valve stem or
the valve stem may enter the hole aforesaid;
a double-loop cam concentric with the crank
pin- aforesaid; and ‘means carried by said
connecting rod and operated by said cam for
moving said reciprocating slide so as to al-
ternately bring an . imperforate portion

‘thereof and the hole thereof in line. with -

said valve stem.
4.-In a four-stroke cycle internal combus-
tion engine, a cylinder; a piston; a supply

‘and an exhaust valve carried by said piston:

a supply port extending through the wall
of said cylinder; a passage formed in said
piston and leading to said supply valve, and
in - permanent communication with said
stiipply port; - an-exhaust port extending
through the wall of said cylinder; a second

passage formed in said piston and leading

to said exhaust valve, and in permanent
communication with said exhaust port; a
crank shaft; a connecting rod connecting
the crank pin of said crank shaft and said
piston; means carried by said connecting
rod for operating said supply and exhaust
: said crank
shaft for controlling said valve operating

means to secure a four-stroke cycle of opera-

tion of the engine. .

5. In a four-stroke cycle internal combus-
tion engine, a cylinder; a piston; a. supply
and an exhaust valve carried by said piston;
a supply port extending through the wall
of said cylinder; a passage formed in said
pisten and leading to said supply valve, and
in permanent communication with said sup:
ply port; an exhaust port extending through

~“the wall of said cylinder; a second passage
- formed in said piston and leading to said

58

60,
. .-carried by sai

exhaust valve, and in permanent communi-
cation with said exhaust port; a crank shaft;
a connecting rod connecting the crank pin
of said crank shaft and said piston; means
carried by said connecting rod for operat-
ing said supply and exhaust valves; means
connecting rod for control-

- -lihg said valve operating means; and means
- carried by .said ‘crank shaft for operating

- 8B

said - controlling means to secure a four-
stroke cycle of operation of the engine.

6. In a four-stroke cycle internal combus-
tion engine, a cylinder; a piston; a recipro-
cating valve carried by said piston and
adapted to control the flow of fluid there-
through and having a depending stem; a
passage communicating with said valve and
through which fluid may flow; a crank
shaft; a connecting rod extending between
the crank pin of said crank shaft and said
piston and connected therewith by means of
a wrist pin; a member carried by said con-
necting rod and located to one side of a
line passing through the center lines of the
“crank and wrist pin so that it will be moved
toward and from said valve stem as the
connecting rod swings about said wrist pin,
and movable with reference to said connect-
ing rod into positions such that it may
alternately engage and pass the-end of said
valve stem; a double-loop cam concentric
with the crank pin aforesaid; a lever car-
‘ried by said connecting rod and pivotally
connected therewith, and the upper end of

valve stem engaging member; and a shoe
upon the lower end of said lever and capa-
ble of a rotary movement with reference
thereto, said shoe being adapted to move in
the race of said cam.

- 7. In a four-stroke cycle internal combus-

tion engine, a cylinder; a piston; a recipro-
cating valve carried by said piston and

adapted to control the flow of fluid there- .

through and ‘having a depending stem; a
passage communicating with said valve and
through which fluid may flow; a crank
shaft; a connecting rod extending between

the crank pin of said crank shaft and said.

piston and connected therewith by means of
a wrist pin; a member carried by said con-
necting rod and located to~one side of-a
line passing through the center lines of the
crank and wrist pin so that it will be moved
toward and from said valve stem as the
connecting rod swings about said wrist pin,
and movable with reference to said connect-
ing rod into positions such that it may al-
ternately engage and pass the end of said
valve stem; a double-loop cam concentric
with the crank pin aforesaid; and menns
whereby said lever is operated by said cam
to thereby move said valve stem engaging
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which is operatively connected with said -
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member alternately into and out of line .

with said valve stem. . - :

8. In a four-stroke cycle internal combus-
tion engine, a cylinder; a piston; a recipro-
cating valve carried by said piston and
adapted to control the flow of fluid ‘there-
through and having a depending. stem; a
passage communicating with said valve and

through which fluid may flow; a crank

shaft; a connecting rod extending between
‘the crank pin of said crank shaft and said
piston and connected therewith by means
{of a wrist pin; a reciprocating slide carried

120

125

139
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by said connecting rod and located to one
side of a line passing through the center
lines of the crank and wrist pin so that it
will be moved toward and from said valve
stem as the connecting rod swings about
said wrist pin, and movable with reference
to said connecting rod into positions such
that it may alternately engage and pass the
end of said valve stem; a double-loop cam
concentric with the crank pin aforesaid; a
lever carried by said connecting rod and
pivotally ‘connected -therewith, and the
upper end of which is cperatively connected
with said reciprocating slide; and a shoe
upon the lower end of said lever and adapt-
ed to.move in the race of said cam to thereby
move said reciprocating slide alternately
into and out of line with said valve stem.

9. In a four-stroke cycle internal combus-
tion engine, a cylinder: a piston; a recipro-
cating valve carried by said” piston and
adapted to control the flow of fluid there-
through and baving a depending stemj .a

_passage communicating with said valve and
=

30

through which fluid may flow; a crank
shaft; a connecting rod extending between
the crank pin of said crank shaft and said
piston and connected therewith by means
of a wrist pin; a reciprocating slide carried
by said connecting rod and located to one

- side of a line passing through the center
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lines of the crank and wrist pin so that it
will be moved toward and from said valve.

stem as the connecting rod swings about
said wrist pin, and having a hole so that ‘it
may move past the valve stem without lift-
ing said valve, said slide being movable with
reference to said connecting rod into posi-
tions such that an imperforate portion
thereof may -engage the end of said valve

stem or the valve stem may enter the hole

aforesaid; a double-loop cam concentric

‘with the crank pin aforesaid; a lever carried .

by said conmecting rod. and pivotally. con-

‘nected  therewith, and the upper’ end of

which is operatively connected with said
reciprocating slide; and a shoe upon the

- lower end. of said lever and adapted to move

50

in the race of said cam to thereby move said
reciprocating slide so as to alternately bring
an imperforate portion thereof and the hole

" thereof in line with said valve stem.

66

60

10. In a four-stroke cycle internal combus-

tion engine, a cylinder; a piston; a recipro- .

cating valve carried by-said piston and
adapted to control the flow of fluid there-
through and having a ‘depending stem; a

port -extending through the wall of said

cylinder; a passage formed in said piston
and leading to said valve, and in permanent
communication with said port;*.a crank
shaft; a connecting rod connecting the crank

. pin of said crank-shaft and said piston; a

65

member carried by said connecting rod and
located to one side of the center line thereof

079,704

so that it will be moved toward and from -

said valve stem as the connecting rod swings
about its connection with the piston, and
movable with reference to said connecting
rod into positions such that it may alter-
nately engage and pass the end of said valve
stem ; a double loop cam concentric with the
crank pin aforesaid; and means carried by
said connecting rod and operated by said
cam for moving said valve stem engaging
member alternately into and out of line with
said valve stem. - R

11. In a four-stroke cycle internal combus-
tion engine, a cylinder; a. piston; a recipro-
cating valve carried DBy said piston. and

.adapted to control the flow of fluid there-

through and having a depending stem; a
port extending- through the wall of said

76
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cylinder; a passage formed in said piston

and leading to said valve, and in permanent
communication with said port; a crank

shaft; a connecting rod connecting the crank

pin .of said crank shaft and said piston;
means carried by said connecting rod for op-
erating said valve; and means carried by
said crank shaft for controlling said valve
operating means to secure a four-stroke cycle
of operation of the engine. . ,
12. In a four-stroke cycle internal com-
bustion engine, a cylinder; 4 piston; a recip-
rocating valve carried by said piston and
adapted to control the flow of fluid there-
through and:having a depending stem; a

“port extending through the wall of said cyl-
“inder; a passage formed in said piston and

leading to said valve, and in permanent com-
munication with said port; a crank shaft; a
connecting rod connecting the crank pin;of
said crank shaft and said piston; means car-

ried by said connecting rod for operating

said valve, means carried by said connecting
rod for controlling said valve operating
means; and means carvied by said crank
shaft for operating said controlling means
to secure a four-stroke cycle of operation of
the engine. o

13. In a four-stroke cycle internal combus-

‘tion engine, a cylinder; a piston; a recipro-

cating valve carried by said. piston aud

adapted to control the flow of fluid there--

through and having a depending stem; a
port extending through the wall of said
cylinder; a passage formed in said piston

and leading to said valve, and in permanent -

communication with said port ;:a crank shaft;
a connecting rod connecting the crank pin

85
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115

120

of said crank shaft and said piston; a recip- .

rocating slide carried by said connecting rod
and located to one side of the center, line
thereof so that it will be moved toward and

from. said valve stem as the connecting rod.

swings about its.connection with said piston,
and movable with reference to said connect-

125

ing rod into positions such that it may .alter- .

nately engage and pass the end of said valve
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stem ; a double-loop cam concentric with the
crank pin aforesaid; and means carried by
said connecting rod and operated by said
cam for moving said reciprocating slide al-
ternately into and out of line with said valve
stem. . : ,

14..In a four-stroke cycle internal com-
bustion engine, a cylinder; a piston; a re-
ciprocating valve carried by said -piston
and adapted to control the flow of fluid
therethrough and having a depending stem
a port extending through the wall of said

_cylinder; a passage formeéd in said piston

and leading to said valve, and in permanent
communication with said port; a crank
shaft; a connecting rod connecting the crank
pin of said crank shaft and said piston; a
reciprocating slide carried by said connect-
ing rod and located to one side of the center
line thereof so that it will be moved toward
and from said valve stem as the connecting
rod swings about its connection with said
piston, and movable with reference to said
connecting rod into positions such that it
may alternately engage and pass the end of
said valve stem; a double-loop cam concen-
tric with the crank pin aforesaid; a lever
carried by said connecting rod and pivotally
connected therewith, and the upper end of
which is operatively connected with said re-
ciprocating slide; and a shoe upon the lower
end of said lever and adapted to move in the
race of said cam. . :

15. In a four-stroke cycle internal com-
bustion engine, a cylinder; a piston; a re-
ciprocating valve carried by said piston and
adapted to control the flow of fluid there-
through and having a depending stem; a

_ port extending through the wall of said

cylinder; a passage formed in said piston
and leading to said valve, and in permanent
communication with said port; a crank
shaft; a connecting rod connecting the crank
pin of said crank shaft and said piston; a
member carried by said connecting rod and

located to one side of the center line thereof

so that it will be moved toward and from
said valve stem as the connecting rod swings
about its connection with the- piston, and
movable with reference to said connecting
rod into positions such that it may alter-

nately engage and pass the end of said valve

stem ; a double-loop cam concentric with the.
crank pin aforesaid: a lever carried by said
connecting  rod and pivotally connected
therewith, and the upper end of which is
operatively connected with said valve stem
engaging member; and a shoe upon the
lower end of said lever and adapted to move
in the race of said cam.

16. In 'a four-strcke cycle internal com-

" bustion engine, a’ cylinder; a piston;. a re-

65

ciprocating valve carried by said piston and |

adapted to control the flow of fluid there-
through and having a depending stem; a.

7

port extendiﬁg through ‘thé-' w'all. of said
cylinder; a passage formed in said piston
and leading to said valve, and in permanent

communication with said port; a crank .

shaft; a connecting rod connecting the crank
pin of said crank shaft and said piston; a
reciprocating slide carried by said connect-
ing rod and located to one side ‘'of the center
line thereof so that it will be moved toward
and from said valve stem as the connecting

rod swings about its connection with the

piston, and having a hole so that it may
move past the valve stem without lifting
said valve, said slide being movable with
reference to said connecting rod into posi-
tions such that an imperforate portion there-
of may engage the end of said valve stem or

70
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the valve stem may enter the hole aforesaid; -

a double-loop cam concentric with the crank

pin aforesaid; and means -carried by said"

connecting rod and operated by said cam
for moving said reciprocating shde so as.to

85

alternately bring an imperforate portion - -

thereof and the hole thereof in line with
said valve stem.

. 17. In a four-stroke cycle internal :cbm-_

bustion engine, a cylinder; a piston; a re-

90

ciprocating valve carried by said fFiston and .

adapted to control the flow of fluid there-
through and having a depending stem; a

95

port extending through the wall of said cyl-

inder; a passage formed in said piston and
leading to said valve, and in permanent
communication with said port; a crank
shaft; a connecting rod connecting the crank
pin of said crank shaft and said :piston; a
reciprocating slide carried by said connect-
ing rod and located to one side of the center
line thereof so that it will be moved toward

and from said valve stem as the conriecting !

rod swings about its connection with the

piston, and having a hole so that it may"

move past the valve stem without lifting

said valve, said slide being movable with
0- -
sitionis such that an’imperforate portion

reference to said conmecting rod- into

thereof may engage the end of said valve
stem or the 'valve stem may enter the hole
aforesaid ; a double-loop cam concentric with

the crank pin aforesaid; a lever carried by

said connecting rod and pivotally connected
therewith, and the upper end of which -is

operatively connécted with said recipracat- =~ -
120

ing slide; and a shoe upon the lower end

‘of said lever and adapted to move in the

race of said cam to thereby move said re-

100
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115

ciprocating slide so as to alternately bring =~
an imperforate portion thereof and the hole -’

thereof in line with said valve stem.
18. In an internal combustion engine, a
cylinder; a piston; a valve carried by said

125

giston and adapted to control the flow of

uid therethrough;  a port extending

through the wall of said cylinder; a passage .

formed in said piston and leading to said

130



valve and in permahenf comunication with-

“ said port; a crank shaft; a connecting rod
connecting the crank pin of said crank shaft

10

18

and said piston; means carried by said con-

necting rod for operating said valve; means
.carried by said connecting rod for control-

ling the action of said valve operating means
upon said valve; and means carried by said

crank shaft for o_perzi’ting said controlling

means. ’ :

19. In an internal combustion engine, a.

¢ylinder; a piston; a valve carried by said

L Hism and adapted to control the flow of |

uid therethrough ; a port extending through
the wall of said cylinder;a passage formed
in said piston and leading to said valve and

- in permanent communication with said port;

“‘a crank shaft; a connecting rod connecting.

20

25

©20. In an 1r ,
. cylinder; a piston; a valve carried by said
"vgiston and adapted to control the flow of

- 30

.trolling means.

the crank pin of said crank shaft and said
piston; means carried by said ‘connecting

" rod for operating said valve; means for con-
- trolling the actlon of said valve operating
. means upon said valve; and mesans carried’

by said crank shaft for operating said con-

ternal combustion engine, a

uid therethrough; a port extending through
the wall of said cylinder; a passage formed

'in,said piston and leading to said valve and
in permanent communication with said port; | th ] 4 _
| upon said valve; and means carried by said.

a crank shafty a connecting rod connectin

" the crank pin of said crank shaft and. sai

35

piston; a valve operating member carried by

~ - said conpecting rod and located to one side
_ of the certer Iine thereof so as to

- of an up and down movement as the said

" rod swings about its connection with said
piston; a connection through which motion

of said valve operating member is trans-
mitted to said valve; means carried by said
connecting rod for controlling the action

. of said valve operating member upon said

45

valve; and means carried by said crank

- shaft for operating said controlling means.

- carrvied by said :
trol the flow of fluid therethrough; a passage

oo
:. formed in said piston and leading to said

21. In a four-stroke cycle internal com-
bustion engine, a cylinder; a piston; a valve
piston and adapted to con-

" valve; a crank shaft; a connecting rod con-

" necting the.crank pin of said crank shaft.

“and said piston; a valve operating member

. 55

80

carried by said connecting rod and adapted-
- to open said valve upon alternate up strokes |
- of the said piston; means carried by said
_connecting vod for controlling the action of
-said valve operating member upon . said.
valve; ‘and means carried by said crank
" shaft for operating said controlling means
.'to-thereby. secure the operation of said valve
" operating ‘member upon said valve as'afore-

" said upon:alternate up strokes.of the piston.

22. In ‘a four-stroke"cycle 'internal com-

artake |
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bustion engine, a cylinder; a piston; a valve

-carried by said piston and adapted to con-

trol the flow of fluiid therethrough; a pas-
sage formed in said piston and leading to
said valve; a crank shaft; a connecting rod

‘connecting the crank pin of said crank shaft
member.

and said piston; a valve operatin

carried by said connecting rod an§ adapted
to open said valve upon alternate up strokes
‘of the said piston; a lever pivotally con-

_nected with said _conneCting rod and -the
upper end of which i operatively connected

with said valve operating member; a double-
loop cam_concentric with the crank pin of
said crank shaft; and a shoe upon the lower

‘end of said lever and adapted to travel in .

the race of said cam,

70
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80

93. In a four-stroke cycle _'ihternal com- '

bustion engine, a cylinder; a piston; a valve

_carried by said piston and adapted to con-

85

trol the flow.of fluid therethrough; a port

extending through the wall of said cylinder;

tion: with said port: a crank shaft; a con-
nécting rod connecting the crank pin of said

‘crank shaft and said piston; a valve operat-

ing ‘member carried by said connecting Tod
and adapted to cpen said valve upon alter-
nate up strokes of said piston; means car-
ried by said connecting rod for controlling
the action of said valve operating member

‘a. passage formed in said piston and leading.
to said valve and in permanent communica-

90

95

crank shaft for operating said controlling .

means to thereby secure the operation of said
valve operating member upon said valve as

100

aforesald upon alternate up strokes of the -

piston. .
24. In

_ a four-stroke cycle internal com-
bustion engine, a cylinder; a piston;a valve

105

carried by said piston and adapted o con- -

trol the flow of fluid therethroughi a port
extending through the wall of said c¢ylinder;

"a passage formed in said piston and leading

to said valve and in permanent communica-

necting. rod connecting the crank pin of said
crank shaft and said -piston; a valve operat-
ing member carried by said connecting rod
and adapted.to open said valve upon alter-
nate up strokes of said piston; a lever pivot-
ally connected with said connecting rod and

‘the upper end of which is operatively con-
[ nected with said valve operating member; a

double-loop cam ‘concentric with the crank
pin of said crank shaft; and a shoe upon the
ower end of said lever and adapted to travel
in the race of said cam. .
95. Tn a four-stroke cycle internal com-

 bustion engine, a cylinder; a piston; a valve

carried by said piston and adapted to.con-
trol the flow of fluid therethrough; a pas-

said valve; a crank shaftja connecting rod’
through which motion . of said piston is

‘110
tion with said port; a crank shaft; a con- - .

115
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‘sage formed in said piston and leading to -

130
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transmitted to said crank shaft; a valve Signed at New York, borough of Man-~
operating member Fartaking of the recipro- | hattan, in the county of New York and 10
cating movement of said piston and adapted | State of New York, this 18th day of May,
to operate said valve upon alternate strokes | A. D. 1910, '
-5 of said piston; a double-loop cam carried by |
said crank shaft; and means through which | Witnesses:
motion derived from said double-loop cam is A. V. Watss,
transmitted to said valve operating member. H. M. WaITE.

ADOLPH PETELER.




