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To all whom it inctly concern: . 
Be it known that we, CHARLEs SAUNDERS, 

ALWIN ALBERT RUPPRECHIT, and EDGAR 
LEICESTER GRANT, subjects of the King of 
England, residing at London, England, 
have invented certain new and useful m 
provements in Internal-Combustion En 
gines; and we do hereby declare the follow 
ing to be a full, clear, and exact description 
of the invention, such as will enable others 
skilled in the art to which it appertains to 
make and use the same, reference being had 
to the accompanying dira. Wings, and to let 
ters or figures of reference marked thereon, 
which forin a part of this specification. 
This invention relates to improvements in 

two-stroke cycle internal combustion en 
gines and more especially to double acting 
internal combustion engines of the type in 
which a sleeve having a central partition is 
adapted to reciprocate over two stationary 
pistons arranged one at each end of a sta 
tionary cylinder and in spaced relation 
thereto so as to leave annular spaces to 
receive the ends of the said sleeve. 
One object of the present invention is to 

devise an engine of the above type capable 
of transinitting an impulse every stroke, 
and having means whereby the combustible 
charge can be subjected to a preliminary 
compression before entering and being sub 
jected to a secondary compression in each 
combustion chamber, and also whereby the 
entry of the charge to each of said chambers 

35 is effected at one end thereof, while the ex 
haust gases are escaping at the opposite end, 
to insure thorough Scavenging, said coll 
trolling means being of such form as to dis 
pense with the necessity for puppet, and ike 
vaives. . 

iccording to the present invention the 
cent'ai portion of the engine cylinder is en 

5. 
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larged so as to form in conjunction with the 
sieeve an annular chamber which is utilized 
as a compressor chamber, the partition of 
the sleeve being enlarged to for a pist () in 
for working therein, so that a double acting 
compressor is thereby provided, the stiction 
and delivery ports of which are adapted to 
e controlled by the compressor piston, so 

that the combustion channbers before each 
compression stroke are alternately supplied 
by the compressor with compressed chaige. 

iht aforesaid reciprocatory sleeve, in 
conjunction with the stationary pistons and 

each end and in Spaced relation thereto so 

the aforesaid central partition, forms two 
combustion chambers, and it is provided 
near each end with exhaust ports adapted to 
be uncovered and covered during the recip 
l'Ocatory movements of the sleeve, and in 
such sequence, that the inlet of compressed 
charge to each combustion chamber begins 
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while the corresponding exhaust ports are 
open whereby thorough scavenging is as 
sured. 

Ignition of the charge compressed in each 
combustion chamber is effected at the cor 
rect time by suitable means, but in the pre 
ferred form of the invention sparking plugs 
are arranged in suitable positions and are 
adapted to be placed alternately in firing 
connection with the respective conibustion 
chambers by means of ports in the aforesaid 
partition as the sleeve approaches the end 
of each stroke. ". ... " 

The accompanying drawings illustrate by 
Way of example one form of engine, accord 
ing to the invention, Figures 1, and 2, being 
similar front sectional elevations illustrat 
ing the sleeve at different positions of the 
crank. 
Section. . - 

In the form of the invention illustrated a 
sleeve a, divided by , a central partition b, 
reciprocates within a stationary cylinder c, 
having a stationary piston d, arranged at 

to leave annular spaces, to receive the end 
portions of the sleeve a. Two combtistion 
chambers e, are thereby formed wit lain the 
sleeve and between the stationary pistons (i. 
and the partition b. . , . . . 
The central portion of the engine cylinder 

c, is enlarged so as to form in conjunction 
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Fig. 3, is a side elevation half in 
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with the sleeve a, an annular compressor 95 
chamber 9, the partition b, lyeing enlarged 
to forn a compressor piston h, to work in 
said chamberg, and form ther's with a double 
acting compressor. The sleeve (t, is connect 
ed to any suitable mechanisn) for transmit 
ting its motion, for instance it is connected 
to a cranki, by incans of a connecting rod i, 
having the listial form of gudgeon pin l, the 
lower stationary piston d, having slots in, to 

OO 

permit of the free reciprocation of the pin Z. 105 
Carbureted air or other suitable com 

bustible fluid is drawn into the compressor 
chamberg, through stiction ports in, stur 
rounded by an annular inlet chamber it, and after being subjected to a preliminary com- lio 

  



pression in the chamber 9, by the piston h, 
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Assuming the sleeve a, to be in the position 
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35 
per exhaust ports r. Upon combustion oc 
curring in the lower chambere, the sleeve a, 

40 

jected to a preliminary and secondary CO 

45 

as described above with reference to Fig. 1, 
in respect of the lower end of the stroke, 
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ber. In the meantime the compressor piston 
25 

upper combustion chamber e, will be ignited 
by the upper sparking plug', which will be 

gases in the lower chamber e, will begin to 

is allowed to enter the combustion chambers 
e, by way of ports p, in the partition b, when 
said ports are brought into register with 
ports. The sleeve a, is provided with a set 
of exhaust ports r, near each end, adapted to 
be brought periodically into register with 
annular exhaust passages 8, leading to the 
atmosphere by ports t. 

Ignition of the charges compressed in the 
combustion chambers is effected by sparking 
plugs v, adapted to be alternately brought 
into sparking connection with their respec 
tive chambers by the ports p, in the partition 
b, when the latter approaches the end of 
each stroke. 
The cycle of operations is as follows:- 

indicated in Fig. 1, a compressed charge in 
the lower combustion chamber e, is just 
about to be ignited by the respective spark ing plug v, the corresponding port p, placing 
it in connection with said combustion cham 

h, will have created a partial vacuum in 
the upper part of the compressor chamber 
g, and also uncovered the inlet ports in, so 
that a fresh supply of carbureted air will enter the said upper part of the chamberg. 
Simultaneously with this aetion the charge 
previously compressed by the compressor. 
piston h, in the lower part of the compressor 
chamberg, will pass through the respective 
ports g, and p, into the upper combustion 
chamber e, and the previously exploded 
chargetherein will exhaust through the up 

will move upwardly, the various ports p, n, 
and r, being closed as indicated in Fig. 2, so 
that the charges in the upper part of the 
chamber 9, and upper chamber e, are sub 
pression respectively. When the sleeve a, 
approaches the end of its upward stroke 
the same conditions obtain at the upper &md 

that is to say the charge compressed in the 

laced in connection with the said chamber y the respective port p, while the burnt 
escape through the lower. exhaust ports , 
and the fresh charge compressed in the up 
per part of the compressor chamberg, will 
enter the lower combustion chamber e, through the upper port g, and respective 
port p. At the same time fresh supply of 
combustible fluid will enter the lower part - 
ref: the compressor chamberg, through the 
ports n. The sleeve g, will then move down wardly, the various ports in, p, and r, being 
then closed, as will be understood on refer-i 
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that an impulse is obtained for every stroke 
of the sleeve a, or two impulses for every 
revolution of the crank. Efficient scaveng 
ing of the combustion chambers is insured, as the preliminary compressed charge enters 
each chamber at the end remote from the 
exhaust ports. As the compressor is double 
acting an adequate induction and compres: 

ence to. Fig. 2. It will thus be understood 
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sion of fresh combustible fluid are effected 75 and an adequate supply of compressed fluid 
is provided for each combustion chamber. 
These advantages are obtained by the use, 
within the engine roper of only one mov ? y ing part, namely the sleeve a, irrespective 
of the connecting rod and like parts for 
transmitting the motion of the sleeve, no 

80 

puppet valves or the like ?hoving parts being 
necessary. 
We claim:- ··· 85 
1. In a combustion engine of the character 

described, the combination of a cylinder pro 
vided with an enlarged portion to form a 
compression chamber and a gas receiving 
chamber, the latter, having openings which 
communicate with the compression chamber, 

90 

said cylinder having an exhaust port, a pis 
ton supported in the end of the cylinder and 
spaced from the walls thereof, a sleeve hav-. 
ing à partition and a flange, thè latter oper 
ating in the compression chamber, said, 
sleeve operating in the cylinder, and over 
the piston and forming with the latter a 
combustion chamber, said sleeve having an 
exhaust port near its open end, the partition 
having a port located to admit a charge to 
the combustion chamber from the compres 
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sion chamber after the flange has com 
pressed said charge in said compression 
chamber and when the exhaust port in the 
sleeve communicates with the ???????????s: port 
in the cylinder, and means for igniting the 
charge in the combustion chamber through 
the port in the partition. " . .? 2.In a doubléacting internal combustion 

105 

110 
engine, a cylinder having a stationary piston 
at each end in spaced relation to the cylin 
'drical surface thereof, a reciprocatory sleeve 
having a central partition, said sleeve being 
disposed on said pistons so as to form there 
with two combustion chambers, an annular 

15. 

double acting compressor chamber sur 
rounding said sleeve and having a com 
pressor piston which is carried by said 
sleeve, and means for alternately connecting 20 

the compressor chamber on each side of the 

substantially as and for the purpose here 
inbefore set forth.' . . . . . 

engine, a cylinder having a stationary pis 
ton at each end in spaced relation to the 
cylindrical surface thereof, a ?iº?"???: sleeve having a central partition, sai 

compressor, piston with the combustion . . . 
chamber which is remote from said side, 

. . . . . . . . .125 
3. In a double acting internal combustion . 

30: 
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sleeve being disposed on said pistons so as 
to form there with two combustion chambers, 
an annulal' double acting compressor cham 
ber surrounding said sleeve and having a 

5 compressor piston which is carried by said 
sleeve, means for alternately connecting the 
compressor chamber on each side of the 
complessor piston with the combustion 
chamber which is remote from said side said 

0 connection being effected at one end of 
Said combustion chamber, and means for 
conducting away the burnt gases from the 
opposite end of said chamber sinultaneously 
with said connection being effected, substan 

5 tially as and for the purpose hereinbefore 
set forth. 4. In a double acting internal combustion 
engine comprising a cylinder ha ving a sta 
tionary piston at each end in spaced relation 

20 to the cylindrical surface of said cylinder, 

2 

and a sleeve adapted to reciprocate on said 
pistons, said sleeve having a central par 
tition, the combination of a central double 
acting con pressor chamber stirrounding said 

i5 sleeve and a compressor piston therefor on 
Said sleeve, the compressor chamber having 
suction and two delivery ports, controlled by 
the compressor piston, and the sleeve having 
inlet ports on opposite sides of the partition 

30 adapted to register alternately with the de 
livery ports of the compressor chamber, the 
sleeve also having exhaust ports near its 
ends, adapted to be uncovered by the recip 
rocation of the sleeve simultaneously with 

35 the registration of the a foresaid ports, sub 
stantially as and for the purpose hereinbe 
fore set forth. 

5. A double acting two stroke cycle inter 
nal combustion engine comprising in com 

40 bination, a cylinder having a stationary pis 

4 

ton at each end in spaced relation to the 
cylindrical surface thereof, a reciprocatory 
sleeve disposed on said pistons and having a 
central partition dividing it into two com 

5 bustion chambers, a double acting col) pres 
Sor surrounding said sleeve and provided : 
with delivery ports and having a compressor 
piston on the sleeve, and two sparking plugs 
on the valls of the compressor the partition || 

50 of the sleeve having two ports communicat 

5 

ing with the aforesaid combustion charabers, 
and adapted on reciprocation of the sleeve 
to be brought alternately into register with 
the respective delivery ports of the co-pres 

5 sor and with the aforesaid sparking plugs, 
substantially as and for the 
before set forth. 

6. In a double acting internal combustion engine, a cylinder having a stationary pis 

pirpose herein 

60 ton at each end in spaced relation to the 

cylindrical surface thereof, a sleeve adapted 
to reciprocate on Said pistons and having a 
central partition, an annular double acting 
compressor chamber surrounding the central 
part of sail sleeve, a compressor piston on 
the sleeve adapted to réciprocate in said 
chamber, a gudgeon pin in the lower end of 
said sleeve, a crank shaft, and a rod connect 
ing Said gudgeon pin and the crank of said 
shaft, the stationary piston at the adjacent 
end of the cylinder being slotted to permit 
of the reciprocation of the gudgeon pin, 
substantially as and for the purpose herein 
before set forth. 

7. In combination with the cylinder of an 
internal combustion engine, a stationary pis 
ton at each end of said cylinder and in 
spaced relation to the cylindrical surface 
thereof, a sieeve slidable on said stationary 
pistons, a compressor chamber having deliv 
ery ports at the ends thereof, a ported divi 
sion wall in said sleeve and forming separate 
conibustion chambers on each side thereof, 
said ports leading fron opposite sides of 
said division wall to communicate only at 
and ngar the end of each working stroke with one of the delivery ports from said 
(rolpresse ir cha inloer. said cylinder ha ving ex 
halist passages which are uncovered by the 
sleeve at the titl:e the ports in the division 
wall communicate with the delivery ports 
from the compressor. 

8. In a two stroke cyclé internal conibus 
tion engine, the combination of a working 
cylinder ha ving a compression chamber 
formed with inlet ports, stationary pistons 
fixed on the ends thereof in spaced relation 
to the cylinder, the working cylinder hav 
ing exhaust passages, a sleeve having a par 
tition, said sleeve operating over the pistons 
and adapted at the oriter end of each stroke 
to uncover one of the exhaust passages, a 
compressor on the sleeve, said compressor 
operating in the compression chamber and 
uncovering the sorts therein when one of 
the exhaust ports is uncovered, the partition 
having inlet passages for admitting a coln 
pressed charge pon each complete recipro 
cation of the sleeve and at a time when the 
inlet ports are uncovered. In testimony whereof we have signed our 
names to this specification in the presence 
of two subscribing witnesses. 

CHARLES SA UN DIERS. 
AILIWN A], [3]{EIRT HIRU (PPRFECHT. 
EI)(AR EICESTER (RANT. 

Witnesses: 
R. VVEs''AcroTT, 
II. D. J.A AFSON. 
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