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T'o all whom it may concern:

Be it knownithat I, LeoNarp B, STDDMAN,
a citizen of the Dom1n10n of Canada, resid-
ing at Victoria, in the Province of British
Columbia, Canada, have invented certain
new and useful- Improvements in Internal-
Combustion Engines, of which the follow-

“ing is a spec1ﬁcat10n
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- each cylinder passes and is fitted gas-tight
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This invéntion relates to an 1nternal com-
bustion engine of the two-cycle class and the
improvements are directed to the manner of
exhausting the products of combustion from
the cyhndel and for admitting a supply of
gaseous fuel thereto  whereby “the products

‘of combustion are completely scavenged

from the cylinder by the. mﬁow of gas for
the next power stroke.

‘The invention also comprises the manner
of controlling the available area of the ad-
mission port whereby the gas admission may
be regulated to the engine’s requirements.

The invention is pa1tlcularly described
in the following specification, reference be-
ing made to:the drawings by which it is ac-
companied, in which:

Figure 1 is a vertical longitudinal section
of the engine on the axis of the cylinder.

Fig. 2 is a cross section through the en-
gine exhaust port being on the hne 2—92.in
Fi ig. 1, and

Flg 3 is a cross sec’uon through the ad-

~mission ports and their control valve being

on the line 3-—3in Fig. 1..

Fig. 4 is a section and elevatlon on the line
4—4 of Fw 5.

Fig.'5 is a side elevation and part sectlon
showing the location of:the charging fan
and its operatlve connection W1th the crank
shaft.

In these drawmgs 9 represents the crank

case of the engine, to the upper side of which
the several cylinders 8 are secured to pro-
ject their lower ends into the crank case.
From the tupper part of this crank case a
gas delivery chamber 4 is divided off by a
partition 5 through which the lower end. ot

in any approved manner. The piston 6 of
each cylinder has an' extension 7 outward
from its head and the cylinder 3 is corre-
spondingly extended in length. '
The inner side of the piston extension 7 is
bored; and the cylinder head 8, which is in-
wardly projected from the cylmder end and

‘haust,

centr ally threaded as shown, to receive the
ignition plug, is turned so that the bore of
the piston extensmn 7 may slidably fit the
head 8; and to instre a gas-tight fit the head

The end of the cylinder extension has a vent
or vents 10 to relieve the compression and suc-
tion of air in the annular space inclosed be-
tween the wall of the cylinder 8 and the in-

wardly projecting cylinder head 8. during
- movement of the piston extension 7 within it.

Ports 11 are circumferentially disposed

around the upper end of the piston exten--
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8 is prov1ded at its lower end with a ring 9. = -
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sion, and similar ports 12, staggered in rela- .

{ion to those 11, are prov1ded in the other
end of the extensmn, that is, adjacent the

" head of the piston 6. When the piston 6 is

at the downward limit of its stroke, that is,
toward the crank shaft, the ports 11 of its
extension 7 register with ports 13 in the wall
of the cylinder 8, which ports 13 communi-

cate with an annular exhaust passage 15

leading to the exhaust of the engine, and at
the same limit of the piston’s stroke the ports
12 of its extension T register with ports 14
in the wall of the cylinder within the gas
delivery chamber 4. If the crank casing
2.is not provided with the partition 5 and
the gaseous fuel is delivered into the crank
casing - these ports 14 will communicate
therewith. Packing rings 16 are provided
on each side of the ports 11 and on each side
of the ports 12.

With this construction, the exhaust ports
11 and 18 being arranged in relation to the
admission ports 12 and 14 so that the ex-

ports commence ‘to. open before -the
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admission ports, and the admission ports -

before the ]i;lston attains the Tower llmlt of
t

its stroke,
leased from the cylinder before the gas ad-

mission ports are opened, and the inflow of -

gas commences before the upward stroke of
the piston: begins, as shown in Fig. 1. This
inflow of gas is'thus enabled to fully expel
the residue of the inert products of combus-
tion from the cylinder, so that when the up-
ward movement of the piston has closed both
exhaust and admission ports, a cylinder full
of an explosive mixture of gas and air is
compressed between the cylinder head and
piston head ready for ignition.

In Fig. 1 of the drawing the piston is
shown as approaching the lower limit of its

e pressure of the exhaust is re- -
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2,

movement on the pOWer‘StI‘Ok.e with the ex-

haust port well opened and the admission
port just commencing to open. ’

Tt will be noted that the outflow of the ex-
haust from the ports 11, 13 and the inflow of
gas through the admission ports 12, 14 is in
the same 2c?lirection, so that the inductive ac-
tion of the earlier outflow from the exhaust
will aid the inflow of a fresh supply of a
gaseous mixture. '

- That this inductive effect inay not draw in

a greater charge of gas than is desirable
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. passage opening through the ports 14 may be
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when, the engine is idling a ring control
valve 17 is mounted on the end of the cyl-
inder over the ports 14. This ring is pro-
vided with ports 18 corresponding with those
14 of the cylinder and is circumferentially
movable, so that under partial rotation the

regulated to control the admission of gas to
the requirements of the engine. "
The ring valve 17 may rest on a turned

face around the passage of the cylinder end -

through the partition 5 and will thus pre-

‘serve this joint gas-tight. The ring valves
~of the several cylinders are partially ro-

tated by link rods 20 pin-connected at 19 to
them, which rods are provided with a turn
buckle 21 between each cylinder by which
the ring valves 17 may be adjusted through

hand holes 22 provided in the wall of the

“casing 2. The end rod passes gland-packed

"85

through the end of the casing 2 and may be
operated by hand to regulate the position of
the ports, or may be automatically adjusted
in any approved manner.

~ Gaseous fuel may be delivered to the gas

" chamber 4, or to the crank case of the engine

40

if such chamber is not separated therefrom,
from a carbureter or other source of. gase-
ous supply. - g k

- Although the exhaust from the cylinder is
relied on to produce the required inflow of

* gas from the carbureter, it may be found
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advantageous to supplement this inflow pres-
sure by providing a fan F. operable as at

_F’ from the engine crank shaft, which fan

will draw its supply from the carbureter

- and deliver to the gas chamber 4. Such fan
will not only serve to increase the gas inflow,
but will atomize and mix the gas as.fur-

nished . for combustion, as the use of gauze

_or the like means to insure fine separation
and mixing would add a resistance to the

1,262,602

gas inflow which it is undesirable should

exist. - S
Although the engine has been described as

drawing Its supply of gas by means of the

58

inductive action of the engine exhaust, it -

must be distinctly understood that the ‘ar-
rangement of cylinder and piston ports as
set forth (with or without the use of the
port control valve 17) may be used with a

supply of gaseous fuel delivered under pres--

sure to the gas chamber 4 or crank case.

60

The engine, ag drawn, is shown as water- -

jacketed but the same may be air-cooled if
found desirable without departing from the
spirit of the invention. L
Having now particularly described my in-
vention, I hereby declare that what I claim
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as new and desire to be protected in by Let--

ters Patent, is: . - -

1. In an internal combustion engine, a
crank. case having a gas delivery compart-
ment in its upper part divided from the
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lower part by a partition, a cylinder seated -

_on the tipper side of the crank case and.pro-
jected through the gas delivery compart--

_‘ment into the partition which divides it from
the crank case, said cylinder having circum- .

ferentially disposed admission and exhaust
ports at ‘approximately the stroke of the
engine apart and staggered in relation to one
another, and a piston having a hollow cylin-
drical extension beyond its head, said piston

extension having admission and exhaust
ports registering with those of the cylinder.
when the piston is at the lower limit of its.
‘movement toward the crank case.
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9. In an internal combustion engine, a

crank case; a cylinder supported on said

crank case, said cylinder having inlet and

exhaust ports, a piston. operating in said

. cylinder and adapted to. control said ports,

a crank and -a connecting rod between said

‘crank and said piston, a gas delivery com-
‘partment around said - cylinder and with

which said inlet ports communicate, 4 ported
ring in said chamber for controlling the pas-
sage of gas into the cylinder ndependently

‘of the piston, and a fan atomizer for draw-

ing the gas from the carbureter and deliver-
ing-it to the intake ports, and means by
which said ring valve may be operated. -

In testimony whereof I affix my signature.

LEONARD B. STEDMAN.
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