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To atl whom it may concern:
. Beit known thatI, HArRrY WALTER ADAMS,
a citizen of the United States, and a resident

- of Fargo, in the ccunty of Cass and State of

10

25

30

35

40

a0

North Dakota, have invented a new and
Improved Tnternal-Combustion Engine, of
which the following is a full, clear, and exact
description.

This invention relates to certain improve-
ments in internal combustion engines, and
more particularly to means for scavenging
the cylinder of two-cycle engines; this ap-
plication being a division of my previous
application, Serial No. 269,154, filed July 11,
1904, B

The object of the invention is to provide
means whereby after the main body of the ex-

‘haust gases have been permitted to escape |

from the working cylinder, a further-portion
of said exhaust gases is forced out hy the
admission of a blast of compressed air, and
after the exhaust port is closed, the gases still
remaining in the working cylinderare removed
by opening communication between said
working cylinder and the chamber in which a
more or less perfect vacuum exists.  Theflow
of the fresh charge into the working eylinder
is produced by the previous compression of
the air going to make up said charge, and by
the rarefied eondition existing. within the

working cylinder after the communication -

with the vacuum chamber has been closed.

~ Various other objects are contemplated, all
of which will be fully set forth hereinafter.

. In attaining these ends, I provide an ern-
gine with a diﬁgrential piston having a valve-
controlled port therein, and operating with a

differential cylinder and clesed eronk cham--

ber in snch 4 manner that at the end of the
expansion or working stroke the said piston
valve will be opened and the compressed air
in the crank case admitted to the working
cylinder to scavenge the same, so that upon
the in stroke of the piston the air in the crank
case will be rarefied, and upon the opening of
the piston valve by means provided for this
purpose, atmospheric pressure will force into
the crank. case such products of combustion

as may: still reside in the working cylin‘er of-

the engine. Simultaneously with these oper-
ations the larger diameter of the differential

‘pISton serves in connection with certain de- |
~vices constituting no portion of the invention
-~ herein claimed, to compress body of air
. which is lead to the admission port of the

‘rod 26..

' wubcanicall

working eylinder, and during the in stroke

. after the Fiston valve is closed, the valve con-
-trolling th

e admission port is opened, and the
whole or a part of this compressed air, mixed
with the fuel, is admitted into the working
cylinder, the charge being compressed during
the later portion of the instroke of the piston
and ignited and burned in the usual manner.
Reference is to be had to the accompany-
ing drawings forming a part of this specifica-
tion, in which similar characters of reference
indicate cotresponding parts in both the
figures, and in which . ,
Figure 1 is a central longitudinal section of
an engine embodying my invention; and
Fig. 2 is a detail section on the line 2—2 of
Fig. 1. ‘
My improved engine is provided with a
working cylinder 10 having an enlarged ex-
tension forming the compressor cylinder 11,
the latter in open communication with the
closed crank case or chamber 12. Within the
working cylinder'is a working piston 14, and

within the compression cylinder 11 is the

compressor piston 15, which pistons are
formed as one but are of different diameters,
as indicated in the drawings. The pistons
are connected by a rod 16 with the crank disks
17 of the shaft 18, and the working piston 14
has a cap 19 bolted thereto, said cap being
formed with & tubular stem guide 20 which
projects through an opening in the piston
toward the crank case.
ings 21 therein. placing it in communication
with the crank case, and the upper end of the
guide 20 is open and commanded by a valve
22 which opens into the workin cylinder.
The stem 23 of this valve passes through the
guide 20, and has a nut 24 on its lower end
engaged by a spring 25 between the nut and
the lower end of the guide 20, so as to yield~
ingly seat the valve 22: Fitted loosely in
and . extending - longitudinally thtough the
connecting rod 16 is & valve-operating rod 26
having a button 27 on its upper en “which
engages the nut 24. The lower end of the
connecting: rod is formed with an annular
channel 28 which réeeives loosely. a cdm 29

Said guide has open-
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fastenied to the wrist pin 30 and sdapted to

engige the lowet end of the valve-operiting
It will thus be seen that t ¢ valve
29.is vieldingly sested is capable of opem‘ng
upon -superior pregsiio, &0
is periodically” opeued nwechanically by the
cam 29 striking the valve rod 26, ltfting the
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same, and opening the valve 22 through its |
stem 23.  This periodical mechanical opera-

tion of the valve 22 occurs once during each
revolution of the crank shaft.

The enlarged compressor cylinder 11 has
an air admission port 31 therein, said port
being located near the top center or. in-
nermost position of the piston, so that it is
uncovered only when the piston is at or
near the top center position. Upon the
downward stroke of the piston air is com-

ressed in the crank case, and when pressure

15 relieved in the working cylinder, the valve

15

29 is automatically opened, permitting this
air to flow into the' working cylinder to

- scavenge it. Upon the upward movement of

20

the piston the air in the crank case is rarefied,
and during the inward stroke the valve 22 is
mechanically opened through the action of
the cam 29 and its coacting parts, thus per-
mitting such products of combustion as may
yet reside in the working cylinder to flow

~ 1nto the crank case.
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The working c¢ylinder 10 is provided with
an admission port 32 and an exhaust port 33,

"the former being located adjacent the end of
the cylinder and communicating. with the-

compression space of the working cylinder,
while the latter is at the outer or bottom

‘center (ﬁ_)o_sition of the piston so as to be un-

covered only adjacent the end of the working
stroke and. communicate with the atmos-
phere. The admission port 32 communi-

_cates ‘with a small cylindrical chamber 34,

35

__the valve
ber 34 an

and is commanded by a valve 35 which opens
into the working cylinder. The stem 36 of
grojects into the cylindrical cham-

contacts with a piston’ 37 fitted

" fluid-tight within.said cylinder. . As the pis-
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ton 87 is larger than the under surface of the
valve 35, the said valve is balanced against
any pressure tending to move it into open
position. The lower end of the stem 36 is
engaged by a valve operating rod 38 which

asses-down into the crank case and has its’
lower end engaged by a lever 39 fulcrumed

~"on an eccentric pin 40, said pin being maunted

_in the crank case and having a portion ex- |

50

" tion of
justed at will, and consequently ad] usting the-

tending to the outside thereof, to permit turn-
ing the Ein.'
the fulerum of the lever 39 may be ad-

_ movement which isimparted to the valve rod

. 38 through said léver.
65,

veris engaged by a cam 41 which is formed on
the periphery of one of the crank disks 17, so

a8 to periodically lift the lever and throw the
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rod 38 and stem 36 toopen the valve 35. As

the specific means employed for opening and -

controlling the inlet valve 35 does not aid in

the seavenging of the working cylinder, the |

specific construction of the inlet valve-oper-
ating device above described, constitutes no
ortion of the invention herein. claimed, and

1t is evident that various other means may

- cylinder 11.

9, relief cock 60.

By means of this pin the posi-.

The free end of thele-

877,818

be employed for operating this valve at the
desired time during the working. of the en- -
gine. .
‘Communicating with the upper end of the
compressor cylinder 11 is a chambered"ex- 70~
tension 42 which has an air admission port 43
therein, said port being commanded by an
inwardly opening valve 44, the stem 45 -of
which passes through a cage 46 projecting
from the port 43 and extends loosely through 75
a piston 47. This piston is mounted ina
cylindrical extension 48 of the cage 46, and
at the lower extremity of the stem 45 is pro-
vided a stop nut 49 and a coil spring 50 which
tends to yieldingly seat the valve 44. The go
chambered extension 42 has a discharge port.
51 commanded by a check valve 52 and.
opening against pressure in the compressor
Said valve 52 permits the dis-
charge.from the chamber 42 into a‘chamber g5
53, which latter chamber communicates
through a duct 54 with the upper or inner
surface of the piston 47 and between said
piston and the cage 46. The entrance to
said duct is controlled by a spring-pressed 9o
“valve 55; and by means of this duct and the
spring-pressed valve, the piston 47 and the
valve 44 may be controlled in a manner more
fully described in my previous application
above referred to. The chamber 53 delivers g5
the-main body of the air compressed in the
cylinder 11 through a pipe 56 and a ceoler 57

 to any suitable carbureter, 61, and from said

carbureter through a pipe 58 to the cylin-
drical chamber 34 adjacent to the inlet port. 100
Tn connection with the parts above described
may be employed any suitable form of i nit--
ing device 59, apd the end of the wor ing
cylinder 10 may, if desired, be provided with
. . . 108
The operation of the engine as far-as it
relates to the scavenging of the working cyl-
inder may be traced as follows: Assuming
the parts to be in the position showxn in the
drawings and the crank shaff revolving in 110
the direction indicated by the arrow, upon a
down stroke or working stroke of the piston
the port 31 is covered and compression takes
place in the crank case. _This continues until’ . .
the piston reaches a point adjacent the end 115
of its working stroke, that is, until the ex---
haust port 33 of the working cylinder -is
opened. At this time the pressure ip the
-working cylinder falls to that. of the atmos-
phere, dueto the escape of the exhaust gases 120
through the port 33, and as the pressure -
within the crank case, is now considerably ‘.
greater than that of the atmosphere, the
compressed air within the crank case over- .
comes the action of the spring 25 and blows 125
into, the working cylinder to scavenge it.
The pressure.of the air within the crank case
then drops merely to that of the atmospher,
and as soon. as the inward movement of the
piston begins, the valve 22 is closed and the ‘130
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air within the crank case is rarefied. The
cam 29 now serves to positively open the
valve 22 and permit such products of com-
bustion as may yet reside in the working
cylinder to flow into the crank case. ~ As the
cross-sectional area of the compressor eyl
inder 11 is greater than the cross sectional
ares of the working cylinder 10, it will be
noted that the return movement of the piston
toward the working cylinder 10 serves to
rarefy the air, and the products of combus-
tion will thus be almost completely with-
drawn into the crank case. At or approxi-
mately at the middle of the in stroke the
valve 22 is permitted to close, and at this
time the admission valve
the air which has been highly compressed
between the two pistons 14" and 15 and
charged with the fuel at the carbureter, is
admitted to the working cylinder. The ex-
plosive charge thus enters the cylinder under
.1§h pressure, and its entrance to the eyl-
n

within the working cylinder. During the re-
mainder of -the in stroke of the piston’the
charge is still further. compressed, and at or

*near the end of said stroke the charge is
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ignited and burned in the usual manner.
“Having thus described my - invention, I
claim as riew and desire to secure by Letters
Patent: ' '

1. An internal combustion engine Jhaving
a working cylinder provided with an exhaust
port, a closed cran chamber, means mov-
able in relation thereto and forming with
said crank chamber a suction’ -exerting
means, and a valve controlling the passage of
fluid between. the crank:
working cylinder of the engine. _

9. A two-cycle internal. combustion en-
gine having a working cylinder provided
with an exhaust port, a closed crank cham-
ber, means movable in relation thereto with
said crank chamber and forming a suction
exerting means, means forming a passage
from said-erank chamber to the working cyl-
inder of the engine, and a valve for_control-
ling the flow of fluid through said passage.

3 An internal combustion engine having
a working cylinder provided with an ex-
haust port,  closed crank chamber, means
movable in relation thereto and forming with
said crank chamber 2 suction exerting
means, and a working piston having a
valve-controlled passage leading from the
working gylinder to the erank chamber.

4. An mternal combustion engine having

a closed erank chamber, a working cylinder
provided with an exhaust port, a working
piston having a port therein and forming
with ‘the crank chamber a suction exerting

_ means, and a.valve commanding said port.

65

5. An internal combustion engine having
a closed crank chiamber, s working cylinder
provided with an_exhaust port, & sworking

35 is opened and:

or is facilitated by the rarefied condition |
-a closed crank chamber forming a compressor

chamber and the

L2

piston_having a port therein and forming
with the crank chamber a suction exerting
means, a valve commanding the port, and
means for periodically operating the valve.

6. An internal combustion engine having
a closed crank chamber, a working cylinder
provided with a main exhaust port, a work-
ing piston addpted to close said exhaust
port and having a port therein, said piston
forming with the crank chamber an air rare-
fying means, a valve commanding ‘the port
in the piston, and means for periodically

operating said valve to close the same after -

the main exhaust port is closed.

7. An internal combustion engine having
a compressor adapted to compress.air on one
stroke and rarefy air on the other stroke, a
valve adapted to automatically open to ad-

' mit compressed air from the compressor to

the working cylinder, and means for period-
ically opening the valve during the rarefi-
cation of air to said compressor.

8. An internal combustion engine having

and adapted to compress ail' oLl the out or
working stroke of the piston, and to rarefy
air on the in stroke of the piston, and means
establishing communication between the
crank chamber and the working cylinder of
the engine. ’

| 9. An internal combustion engine having a

closed crank chamber adapted to compress
air on the out or working stroke of the pis-
ton, and to rarefy air upon the in stroke of
the piston, a valve adapted to automatically
open to admit pressure from the crank
chamber into the working cylinder, and
means for periodically opening the valve
during the rarefication of air in the crank
chamber. ’ '

10. An internal combustion engine having
a closed crank chamber, a working cylinder,
a working piston, the parts being arranged
to compress air in the crank chamber on the
working stroke of the piston, and to rarefy
air in the crank chamber on the in stroke of
the piston, said piston having a port therein

‘establishing communication between the

working cylinder and crank chamber, and a
valve controlling said port. ,

11. An internal combustion engine having
a closed crank chamber, & working cylinder,
a working piston, the parts being arranged
to compress air in the crank chamber on
the working stroke of the piston, and to
rarefy air in the crank chamber on the in
stroke of the piston, said piston having a

ort therein establishing communication
Eetween the working cylinder and crank

¢hamber, a valve controlling said port, said
valve automatically opening to admit pres-
sure from the crank
cylinder, and a gear for periodically opening
ﬂZe valve during the rarefication of air in the

crank chamber.
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12. An internal combustion engine having
a working cylinder, a compressor cylinder in
alinement therewith and of greater diameter

than said working cylinder, a closed crank -

case In communication with the compressor
cylinder, a differential piston hawving por-
tions thereof in the working cylinder and in
the compressor cylinder, a valve in the piston R
‘whereby the working cylinder may commu-
nicate with the crank case, and means for
opening said valve,- whereby upon the in
stroke of the piston a partial vacuum is
created in the crank case and the exhaust
gases removed from the working cylinder.
13. An internal combustion engine having
a working cylinder, a compressor cylinder of
greater diameter than saidp working cylinder,
a closed crank case in communication with

10

15

-the compressor cylinder, a hollow differen- |

tentisl pistod in communication with® the
crauk “case and having portions thereof
operating within the working cylinder and
within the compressor cylinder, anda valve
in said piston whereby the interior thereof
may communicate with the working cylinder,
the parts being so constructed that during a
portion of the inward stroke of the piston the
air within the crank case is rarefied, and thus
causes the removal of the exhaust gas from
the working cylinder. . o

14, An internal combustion engine having:
a clesed crank chamber; a compressor cylin:
der in open communication therewith, . a
. working cylinder in alinement with the com-
- 35 pressor cylinder and of smaller diameter
than said compressor cylinder, and a differ-
“ential piston having portions théreof operat-
ing within the two cylinders, ‘said piston

20
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" 40 sage connecting the working cylinder and the
- compressor cylinder and adapted to permit

the passage of compressed air into the work-

ing cylinder at the end of the,working stroke
. thereof and the passage 'of the remaining
45
+ during a portion of the return stroke, the
passage of the gases into the compressor

~cylinder being due to the reduction in pres--

-

sure therein. . , o
- 15. An internal combustion engine having
a working cylinder, a compressor cylinder

farger than said working cylinder and in.

alinement therewith, a differential piston

having ' portions thereof operating within-

§5 both of said cylinders, said piston being hol-
~ low and in open communication with the
compressor cylinder at all times and pro-

vided with a valve-controlled passage be-

cylinder, and means for positively opening
.said valve during a portion of the inward
gtroke. . o .

. :16. Aninternal combustion engine having
. & compressor adapted to compress air upon
8% ‘the worldng . stroﬂ

877,

. being provided with a valve-controlled pas--

‘exhaust gases into the compressor ¢ linder |

tween the interior thereof and the working.-

| valve - ..

818

rarefy air upon the in stroke of the piston,
a valve controlling the communication be-
tween said- compressor and . the working
cylinder, said valve opening automatically
at the exhaust period to admit the air from
the compressor into the working cylinder,
means for mechanically opening the valve
during the in stroke of the working piston
to draw gas from the working cylinder into’
said compressor, a'second compressor operat-
‘ing in unison with the engine and communi-
cating with the admission port thereof, a
valve commanding the admission Eort, and
mean for periodically operating the valve.
17. In a 'two - ¢ycle internal combustion
engine, the combination of a working cylin-
der, a differential piston, a closed crank case, -
the parts being arranged to compress air in-
the crank case upon the working stroke of
the piston, and to. rarefy air upon the in
stroke of the same, means establishing a
valve - controlled communication between
the crank case and the working cylinder,-
the valve opening .automatica%ly at the
exhaust period to admit air from the crank g¢
case to the working - cylinder, meanis " for
‘mechanically opening the valve during the -
in stroke of the piston to allow gas to pass
from the working -cylinder into the -crank
case, the larger diameter of the piston form- g5
ing with the cylinder walls a second com- = -
ressor, means establishing communication
getwepn said- second compressor and the
admission port of the working cylinder, a
valve controlling said port, and means for
periodically operating “said valve. .
. 18. In a two-cyclei nternal combustion
engine, the combination of a working cylin-
 der, a’ differential piston, a closed - crank
' chamber, the posts being arranged to com-
press: air in the crank chamber upon the
working stroke of the piston, and to rarefy
air upon the. in stroke of the same, means
estab{)ishing- a valve- controlled communi-
cation “between the ‘crank chamber and 110
the working cylinder, said means com-
prising & port passing through the work-
ing piston and a valve commanding the
port, the valve opening automatically ap.
the exhaust period to.admit air from the 115
crank chamber to the . working ecylinder,
means for mechanically opening the valve
diring the in stroke of the piston’ to allow
~gas to pass from the working eylinder into
the crank chamber, the larger diameter of 120 -
the piston forming with the cylinder walls
a second ' eempressor, means establishing
eommunication between said second com-
pressor: and the admission port of the work-.
g cylinder, a valve controlling said port, 125
‘and means for periodically operating said
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~19. In a two - ‘cy'cle internal t;ombustioh
engine, the combination of a working cylinder,

e of the piston, and ‘to

a differential piston, a closed crank chamber, 130
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* the parts being arranged to compress air in | communication between the crank chamber

10

20

the crank chamber upon the working stroke
of the piston and to .rarefy air upon: the in
stroke of the same, means establishing

_a valve-controlled communication between
the crank chamber and the working cyl-

inder, the valve opening _automatically
at the exhaust period to admit air from the
crank chamber to  the working cylinder,
means for mechanically opening the "valve
during the instroke of the piston to allow
gas to pass from the yorking cylinder into
the crank chamber, the larger diameter of

the piston forming with the cylinder walls

a second compressor, means establishing .

communication between said second com-
pressor and the admission port of the work-
ing cylinder, a valve controlling said port,

‘means for periodically operating said valve, -

said means establishing valve - controlled

- engine,

and the working cylinder comprising a port
passing through the working piston and a
valve commanding the port, and the said
imeans for mechanically operating the valve-
controlling - communication
crank chamber and the working cylinder

comprising a member carried by and slid-

able relatively to the connecting rod of the
and a cam on the wrist pin of the
engine crank and adapted periodically to en-

gage said member.

7 In testimony whereof 1 have signed my
name to this specification in the presence

of two subscribing witnesses.
. HARRY WALTER ADAMS.
Witnesses: .

T. A. MARTINSON,
L. O. McDoNALD.
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