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To all whom it may concern:
Be it known that we, SAMUEL H. HEGIN-

BoTTOM, FRANK H. HEGINBOTTOM, and WAL-

TER G. HEGINBOTTOM, citizens of the United

States, residing at Saginaw, in the county of

Saginaw and State of Michigan, have in-
vented certain new and useful Improve-

~ ments in Internal-Combustion Engines; and

10

15

20

we do hereby declare the following to be a
full, clear, and exact description of the in-
vention, such as willenable others skilled 1n
the art to which it appertains to make and
use the same.

Our invention relates to internal combus-
tion engines and more particularly to means
for controlling the speed of such engines by
re%:.lla,ting the amount of fuel admitted to the
cylinder, one object attained being the abso-
lute regulation of the speed of such engines
without moving the carbureter or other

valve controlling the supply of fuel to the

engine, our iInvention being preferably ap-

- plied to the closed crank base type of engine.
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~ Hitherto it has been customary to check
down the engine by shutting off the valve

~ controlling the supply of fuel to the engine
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- the crank base.

60
"+ "checked down to, but with our invention a

generally at the carbureter (in that class of
engines using a hydrocarbon gas or vapor)
by doing which a less amount of fuel 1s drawn
into the crank base and expelled into the
combustion chamber. Such action, how-
ever, results in backfiring in the closed crank
base, because as the piston makes its inward
stroke, it creates a vacuum within the crank
base which is not replenished by any fresh
incoming charge (the carbureter or other
valve being checked down or even entirely

closed) and hence when the small charge in

the cylinder is exploded, and the piston

driven outward on the power strokez the ex-
ploded gases will be drawn down into the

crank base and ignite the gas theremn.
By means of our invention, backfiring 1s
absolutely avoided and until the engine 1s

com letefry stopped there may be a continu-

ous feed of fuel from the source of supply to

- Hitherto it was impossible to run a two-

:cycle engine at anything approaching the

Jow speed.to which the four-cycle can be

two-cycle engine can be reduced to & hun-

 dred revolutions a minute or less without

misfiring and the speed of revolution can be

—1

i

controlled and regulated with ease and .de-
spatch. ‘ '

Ourinvention alsoattains other objects and
consists of novel features and combinations,

‘all of which will be more fully described here-

inafter and particularly pointed out in the
clalns. |

In the accompanying drawings, Figure 1
is a vertical sectional view of a single cylin-
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der engine equipped with one form of our in-

vention; Fig. 2 is a detail cross sectional
view of one means for adjusting.the piston

relative to the cylinder; and Fig. 3 is a de-
tail end view of the eccentric split sleeves. |

After considerable study and in view of the
experience of others, it became plain to us
that a perfect control of the speed of a two-
cycle internal combustion engine could be

obtained either by adjusting the engine

cylinder relative to the piston and crank
shaft or vice versa, by adjusting the crank
shaft and piston relative to the cylinder to

regulate the amount of fuel entering_the cyl-
J

inder. While it is possible to adjust the
cylinder and its ports relative to the piston,
it is less cumbersome to adjust the piston
and crank shaft relative to the cylinder and
is much more easily operated. In brief,
then we have devised a means for adjusting
the piston and crank shaft relative to the
cylinder so as to cause the piston on its out-
ward or power stroke to uncover the ilet
port of the cylinder more or less completely
to admit a greater or less amount of fuel to
the combustion chamber and thus check or
ilﬁcl.:fease the speed of revolution of the crank
shatt. ' |
The adjustment of the piston may be ac-
complished in a variety of ways, such for mn-
stance, as by mounting the crank shaft m
sliding boxes controlled in any suitable man-
ner, but we prefer to use the following mech-
anism as being the easiest with which to at-
tain the ends desired.. o
Mounted in the journals (1) projecting
from the crank base (2) are a pair of eccen-
tric split sleeves (3)(3) rotatable in the jour-
nals and provided with the peripheral ribs
(5) (5) received in the usual Babbitt metal
bearing (6), the ribs preventing endwise
movement of the split sleeve bushing. The
sleeves are each provided with correspond-
ing half bearings for receiving the ends of the
crank shaft (7), the crank shaft being sup-
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1t may be, of the base is
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2

ported "eccentrica,lly- of the center of the ! of ‘the eng

crank base journals and adapted to be moved
uﬁ) and down in the arc of a circle relative to
the center of the crank base journal. A
one means for moving the crank in such arc
we may employ the following mechanism.
One of the split sleeves (3) is
an arm (4) projecting laterally through a
slot (8) in the journal of the.crank base. A
rock-shaft (9) suitably journaled exteriorly,

equipped, with a
controlling lever (10) and a crank (1 1), a
link (12) connecting the crank (11) and arm
(4), whereby to swing the latter through an
arc limited by the length of the slot (8).

Hence it will be seen that by swinging the

- Iever (10) in one direction or the other, the

crank shaft (7) is raised or lowered in the arc

-~ of a circle to raise or lower the piston (13)

20

connected by a rod (14) to the shaft (7) 1n
any convenient manner. - '
The engine is of the usual closed crank

“base type, a fuel supply (not shown) com-

‘municating

29

through s
the charge
inder, such

with the crank base
port (15), a passage (16) leadin
from the crank base to the cy

Aa

Frovided with
ly

~ Dassage at 1ts point of communication with

30

the cylinder terminating in g
trolled by the piston. On a plane above the
inlet port (17) is the exhaust port (18) like-
wise covered and uncovered gy the piston.
When a charge is exploded

the piston is at or near its inward limit of

- movement and covering or closing exhaust
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._g;)rt (18) and inlet port

el 1nlet port (15) as hereinafter set forth,

The explosion drives the piston outward on
1ts power stroke, the piston first covering the

- tuel inlet port (15) .and

] then uncovering the
exhaust port and the inlet port- (17) in suc-

- cession, the products of combustion and

sgent ases being permitted to escape from
the cylinder in the usual manner before the
new charge is admitted, such charge being
forced into the passage (16) and out through
port (17) by

- the gas in the crank base caused by the out-

ceeding inward or suction’ stroke

50 first covers the inlet port (17) and then the

~ at the limit of its outstroke its

60

‘will not

5.

- It 18 obvious that the

ward movement of the piston.

the piston

exhaust port (18) finally uncovering the fuel
inlet port (15) so that the vacuum created
in the crank base by the instroke can be re-
plenished by fuel gas drawn in. through the
port (15). .. I

»

Ine operates in
en the piston is
_ ) _ ‘upper end just
uncovers the inlet port (17). Now, by ad-
justing the piston eitherin the manner hereto-
fore set forth or in any other suitable man-
ner, it can be so arranged that its upper edge
uite clear the inlet port (17), thus
e amount of the fresh charge ad-

en
the usual manner and that w

limiting t

mitted to the cylinder and reducing the speed |

ort (17) con-

in the cylinder

(17) and uncovering

reason of the compression of

On its suc-

!

887,638

ine without m'a,ni;pulating -th;e-'ca.,f..
bureter or other valve (not shown) control-
ling the fuel supply to port (15) and in fact,

the piston may be so adjusted as not to un-
~cover the mlet port (17) at all and thereby

shut dewn the engine. _
It is obvious that our invention can be ap-
plied to two, four, six, or any number of cyl-

inder engines and that the piston can be ad-
75

justed while the engine is in operation.
Another feature 1s that in a two-cycie en-

7(

gime, making a large number of revolutions a

minute, the time between the uncovering
and covering of the inlet port (17) by the pis-
ton 1s the merest fraction of a
Hence, in order to permit the entrance of a
tull charge to the cylinder it is customary
cause the piston to travel on its outstroke to

second.

a0
to

a_ point somewhat below the inlet port. -

Now plainly, by raising the piston toward
the inlet port by our adjusting means, even

86

though the piston on its outward limit of

movement does not overlap the port, the
remains open
‘would be reduced so that'a checking down of

time during which the port

the engine would occur.

90

Our main invention is directed to the ideg

of so adjusting the piston and cylinder one
relative to the other as to decrease or In-
crease the speed of the engine by varying or
controlling the amount of the
ing through the inlet opening
uncovered by the piston.

- It 1s evident that changes might be made
in the form and arrangement of the several

covered and

95

charge enter-

100

parts cescribed and that other means than -

that specifically set forth herein might be
used to accomplish the adjustment of the cyl-
inder and piston. = = - *

Having thus fully discloséd our invention,

what we claim as new is— -
1, The combination with a cylinder having

105

an inlet port and a piston adapted to open ©

and close said port, of means for adjusting
the cylinder and piston, one relative to the
other to vary the amount
to the cylinder through the inlet port.
2. Aninternal combustion engine compris-
ing a cylinder having an inlet port, a piston
adapted to cover and uncover the port, and
means for adjusting the piston relative to the
inlet port to vary the amount of charge ad-
mitted to the cylinder through the port.

110

of charge admitted

115

- 3. Aninternal combustion engine compris-

mg a cylinder having an inlet port, a piston
in the cylinder ada

piston and crank shaft, and means for ad-

120
ted to close and open the
port, & crank shalt, means connecting the

justing the crank shaft and piston relative to

the 1nlet port to vary
admitted to the cylinder.

the amount of charge

125

4. An internal combustion éﬁgiﬁe compris-

Ing a cylmder having an inlet port, a piston

in the cylinder, adapted to control the port,
130

a crank shaft, means cennecting the piston
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and crank shaft, rotatable members in which | means for swinging the arms to rotate the
the crank shaft is eccentrically journaled,

and means for rotating the members through !

the arc of a circle to vary the relation of the
piston and inlet port. '

5. Annternal combustion engine compris-
ing & cylinder having an inlet port, a piston
1 the cylinder adapted to control the port, a
cratk shaft, means connecting the piston and
crank shaft, journals through which the

- crank shaft extends, rotatable members re-
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ceived in the journals, means for preventing
endwise movement of the rotatable mem-
bers, the erank shaft eccentrically journaled
in the members, and means for rotating the
members to vary the relation of the piston
and inlet port. '

6. An internal combustion engine compris-
ing a cylinder having an inlet port, a piston
in the cylinder adapted to control the port, a
crank shatt, means connecting the piston and
crank shaft, journals through which the
crank shaft extends, rotatable members re-
celved 1n the journals, ribs on the rotatable
members received in grooves in the journals
for preventing endwise movement of the ro-
tatable members, the crank shaft eccentric-
ally journaled in the members, and means
for rotating the members to vary the relation
of the piston and inlet port. |

7. An internal combustion engine compris-

ing a cylinder having an inlet port, a piston
1n the cylinder, adapted to control the port,

a crank shaft, means connecting the piston
and crank -shaft, split sleeves rotatably
mounted in the engine, in which sleeves the
crank shaft is eccentrically journaled, and
means for rotating the split sleeves in the arc

- of a circle to vary the relation between the

40

piston and the inlet port.
8. An internal combustion engine compris-

1ng a cylinder having an inlet port, a piston
.an the cylinder adapted to control the port, a

45

crank shaft, means connecting the piston and
crank shaft, rotatable sleeves in which the
crank shaft is eccentrically journaled, arms

projecting from the rotatable sleeves, and |

sleeves and vary the relation between the
piston and inlet port. -

9. An internal combustion engine compris-
ing a cylinder having an inlet port, a piston
in the cylinder adapted to control the port, a
crank shaft with which the piston 1s con-

. nected, journals on the engine, the journals

being slotted, sleeves rotatably received in
the journals, the crank shaft sccentrically
mounted in the sleeves, arms projecting from

the sleeves, through the slots, a rock-shaft,

cranks on the shatt, & lever controlling the

shaft, and links connecting the arms and
cranks, ~ o

10. An imternal combustion engine com-
prising & cylinder having an inlet port, a pis-
ton 1n the cylinder adapted to control the
port, a crank shaft with which the piston
1s connected, journals on the engine, the
journals being slotted, rotatable sleeves
recelved in the journals, the crank shaft ec-
centrically mounted in the sleeves, arms pro-
Jecting from the sleeves through the slots,
and means for swinging thetwrms to vary the
relation between the piston and inlet pbrt.

11. An mternal combustion engine com-
prising & cylinder having an inlet port, a pis-
ton controlling the port, and means for ad-
Justing the piston and cylinder one relative
to the other, to vary the speed of the engine.
+ 12. A two-cycle engine comprising a cylin-
der having an inlet port therein, a piston
adapted to cover and uncover the inlet port,
a orank-shaft with which the piston is con-
nected, rotatable bearin
1s eccentrically journa,leﬁ ,-and means for ro-
tating the bearings. '

In testimony whereof, we affix our signa-
tures 1n presence of two witnesses.

SAMUEL H. HEGINBOTTOM.
FRANK H. HEGINBOTTOM.
WALTER G. HEGINBOTTOM.

Witnesses:
Ravrpa S. WARFIELD,
Gro. B. WiLLcox.
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