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tive stroke of the respective piston 3, is con 
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which the explosive mixture is stored before 
it is admitted into the spaces between the 
respective pistons in which the explosion 
takes place and which, by means of a con 
duit 13 - is connected with the carbureter or 
other suitable supply of combustible gas. 
The separated upper compartments 14 at the 
same end of the cylinders each provide a 
transfer chamber through which the mixture compressed and displaced during the effec 
ducted into the space between the two pis 
tons. The connected lower compartments at 
the opposite end of the two cylinders con 
stitute an air-receiving chamber 15 which 
may be connected with either the atmos 
phere or the carbureter by the adjustment 
of a three-way valve 16 applied at the in 
tersection of a conduit 17 which opens into 
the chamber, and a pipe 38 which connects 
with the carbureter conduit 13, and the 
separated upper compartments 18 at the 
same end of the cylinders, each constitute an 
air-transfer chamber through which air compressed and displaced during the ef 
fective stroke of the respective piston 4 is 
conducted into the space between the two 
pistons during the scavenging period in the 
cycle of operations. 
In engines of the single piston type the 

surge chamber, and the air receiving cham 
ber may be formed either by enlargements 
of the lower compartments of the cylinder 
jackets or they may be provided by separate 
receptacles of suitable construction which 
are connected with the respective jacket 
compartments by means of conduits. 
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Inasmuch as in engines of the two-cylin 
der type the actions of the pistons in one 
cylinder are identical to those of the pistons 
in the other, it will only be necessary to ex 
plain in the following part of the descrip 
tion, the operation of the pistons of one 
cylinder independent from that of the pis 
tons in the other. The mixture-receiving or 
surge-chamber 12 connects with the interior 
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of the cylinder by a plurality of ports 22 
disposed at the end of the chamber remote. 
from the adjacent end of the cylinder, and 
the mixture transfer-chamber 14 connects 
with the interior of the cylinder, at one of 
its ends by means of a series of ports 23 
through which the gases flow from the cyl 
inder into the said chamber during the out 
Ward stroke of the piston, and at its oppo 
site end by ports 24 through which the said 
gases are discharged into the space between 
the pistons when the corresponding piston 
reaches, the end of its outward stroke. The 
air receiving chamber 15 connects at its in 
nermost end with the interior of the cylin 
der by means of ports 25 and the air trans 
fer chamber 18 is connected with the cylin 
derby means of ports 26 through which air 
contained in the cylinder, passes into the 
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chamber, and ports 27 through which the 
said air is discharged into the space be 
tween the pistons to displace the burnt gases 
before a fresh charge is admitted. 
In addition to the ports above described 

the cylinder is provided with a series of 
ports 28 which connect with the exhaust 
conduit 29 and whose ends nearest the cen 

70 

ter of the cylinder, are formed slightly in 
advance of the corresponding ends of the 
ports 27 so that during outward movement 

75 

of the piston 4, the exhaust will open a mo 
ment before the scavenging air is introduced 
into the cylinder. The pistons 3 and 4 
which are preferably of the hollow type as 
shown in the drawings, divide the cylinder 
into three compartments, namely, the ex 
plosion-compartment 30, between the two 
pistons, a mixture-compression compart 
ment 31 between the piston 3 and the adja 
cent end of the cylinder and an air compres 
sion compartment 32 between the opposite 
end of the cylinder and the piston 4. (See 
Fig. 5.) The cranks which connect the pis 
tons of each cylinder with the shaft 6, are, 
as mentioned hereinbefore, displaced around 
the shaft at an angle of less than one hun 
dred and eighty degrees, an angle of from 
one hundred and ten to one-hundred and 
forty degrees having been found to be most 
effective to produce the desired result. 
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When the pistons are substantially at the 
end of their strokes, as is shown in Figs. 5 
and 9 of the drawings, their cranks extend 
at equal angles at opposite sides of the dead 
centers in the crank movement, which are 
designated in the said figures by the letter C. 
Having thus described the mechanical 

construction of my improved engine, I will 
now proceed to explain the operation there 
of, reference being had to the diagrammatic 
views shown in Figs. 5 to 12 inclusive of the 
drawings. Commencing at the time the ex 
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plosion of the gases in the compartment 30 
takes place, when the pistons are substan. 110 
tially at the end of their inward strokes and 
the cranks extend at equal angles from the 
dead center, as shown in Fig. 5, it will be 
observed that the piston 4, whose crank-con 
nection was forward of the dead center with 
relation to the direction of rotation of the 
shaft, will uncover the exhaust ports 28 
before the other piston has reached the ad 
mission ports 24, so that the exhaust of the 
spent gases will take place before a new 
charge is admitted, (see Fig. 6). The air 
inlet ports 25 are at this time covered and 
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after the exhaust ports are partly opened, 
the Scavenge ports 27 are uncovered with 
the result that the air contained in the ylin 
der compartment 32 and the transfer cham 
ber 18, which had been compressed during 
the outward movement of the piston past 
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the ports 25, is forced into the space between 
the pistons, which thus is scavenged until 130 
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during the return movement of the piston 
4 the scavenge ports are again closed which 
occurs before the exhaust ports are com 
pletely covered, (see Figs. 7 and 8). Shortly 
before the last action takes place the mix 
ture admission ports 24 are uncovered by 
the piston 3, which at the commencement of 
its outward movement had closed the ports 
22 through which the mixture contained in 
the surge chamber had entered the cylinder 
compartment 31. The mixture contained 
within the said compartment and the trans 
fer chamber 14, which was compressed dur 
ing the outward movement of the piston, is 
thus forcibly introduced into the space be 
tween the two pistons until during the re 
turn stroke of the piston 3, the admission 
ports 24 are again closed when the charge 
contained between the two pistons is com 
pressed by the movements of the latter 
toward the center of the cylinder, until they 
have reassumed their original position 
shown in Fig. 5, when it is ignited. The 
positions of the pistons shown in the last 
mentioned figure, have been referred to as 
being substantially at the end of the in 
ward strokes, for the reason that, as shown 
in Figs. 11 and 12, the piston 4 in moving 
past the dead center momentarily approaches 
the center of the cylinder closer before it 
reaches the position which it occupies when 
the explosion takes place. During the in 
ward movements of the two pistons past 
the ports 22 and 25, new mixture and air are 
drawn into the chambers 12 and 15, and 
when the load on the engine increases, the 
volume of the charge may be instantly aug 
mented by connecting the air-receiving 
chamber 15 with the carbureter in place of 
with the open air by adjustment of the valve 
16, when mixture will be introduced into 
the space between the pistons through the 
scavenge-ports 27 as well as through the 
charge-admission ports 24. 
Having thus described my invention what 

I claim and desire to secure by Letters-Pat ent is:— 
1. In an internal combustion engine a 

cylinder having admission ports at opposite 
sides of its center and an exhaust port at 
one side of the same, a rotary shaft, opposed 
pistons within the said cylinder in operative 
connection with the said shaft, a source of 
motive fluid in continuous communication 
with one of said admission ports, and a 
valve-controlled connection between the said 
source and the other admission port. 

2. In an internal combustion engine, a 
cylinder having admission ports at opposite 
sides of its center and an exhaust port at 
one side of the same, a rotary shaft, opposed 
pistons within the said cylinder in operative 
connection with the said shaft, a source of 
motive fluid in communication with one of 
said admission ports, and means for connect 

ing the other admission port with either the 
atmosphere or the said source. 

3. In an internal combustion engine, a 
cylinder having at one side of its center a 
charge-admission port and at the other side 
of the center an exhaust port, a scavenge 
port and an air discharge port in continu 
ous communication with the latter by a by 
pass, and an air admission port positioned 
between the said communicating ports, a 
rotary shaft, and opposed pistons having 
unbalanced movements of equal length with 
in the said cylinder, in operative connection 
with the said shaft, the several ports being 
positioned so that during movement of the 
pistons the said exhaust port and the said 
scavenge port are uncovered and again cov 
ered before the admission port is opened for 
the admission of a fresh charge between the 
pistons. - 

4. In an internal combustion engine, a 
cylinder having at one side of its center a 
charge admission port and at the other side 
of the same, an exhaust port, a scavenge 
port and an air discharge port in continuous 
communication by a by-pass, and an air ad 
mission port positioned between the said | communicating ports, a rotary shaft, op 
posed pistons within the said cylinder in 
operative connection with the said shaft, a 
source of motive fluid in connection with the 
charge-admission port, and means for con 
necting the air-admission port, with either 
the atmosphere or the said source. 

5. In an internal combustion engine, a cyl 
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00 
inder having at one of its ends, a jacket pal 
titioned into an air receiving chamber and 
an air transfer chamber, a rotary shaft, and 
opposed pistons within the said cylinder in 
operative connection with the said shaft, 
said cylinder having at one side of its cen 
ter a charge-admission port and at the op 
posite side of the center, an exhaust port, a 
Scavenge port and an air-discharge port in 
communication with said transfer chamber, 
and an air-admission port disposed between 
the last named ports in communication with 
the said air receiving chamber. 

6. In an internal combustion engine, a cylinder having jackets at opposite ends 
thereof, and each partitioned into two com 
partments, the compartments in one of said 
jackets constituting respectively a surge 
chamber and a mixture transfer chamber 
and those in the other jacket, an air receiv 
ing chamber and an air-transfer chamber, a rotary shaft, and opposed pistons having 
unbalanced movements within the cylinder 
in operative connection with said shaft, the 
said cylinder having at one side of its cen 
ter an exhaust port, at the same side, a 
scavenge port and an air discharge port in 
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communication with the air-transfer cham 
ber and an air admission port disposed be 
tween the last named ports in communica 39 
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tion with the air receiving chamber, and at 
the opposite side of its center a discharge 
port and an admission port in communica 
tion with the mixture-transfer chamber and 
an admission port positioned between the 
said ports in communication with the surge 
chamber. 

7. In an internal combustion engine, a cyl 
inder having jackets at opposite ends there 
of, and each partitioned into two compart 
ments, the compartments in one of said jack 
ets constituting respectively a surge chamber 
and a mixture transfer chamber and those 
in the other jacket, an air receiving chamber, 
and an air-transfer chamber, a rotary shaft, 
and opposed pistons having unbalanced 
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movements within the cylinder in operative 
connection with said shaft, the said cylinder 
having at one side of its center, an exhaust 
port, at the same side, a scavenge port and 
an air discharge port in communication with 
the air-transfer chamber and an air admis 
sion port disposed between the last named 
ports in communication with the air-receiv 
ing chamber, and at the opposite side of its 
center, a discharge port and an admission 
port in communication with the mixture 
transfer chamber and an admission port po 
sitioned between the said ports in communi 
cation with the surge chamber, a source of 
a motive fluid in communication with the 
said surge chamber and the said receiving 

- chamber, and a valve for connecting the lat 
ter with either said source or the atmosphere. 

8. In an internal combustion engine, two 
cylinders each having at one side of its cen 
ter a charge admission port and at the other 
side of the center an exhaust port, a scavenge 
port and an air discharge port in communi 
cation with the latter by a by-pass, and an 
air admission port disposed between said 
communicating ports, an air-receiving cham 
ber in communication with the air admis 
sion ports of the two cylinders and provided 
by communicating jackets which partly sur 
round the cylinders, a rotary shaft, and op 
posed pistons within said cylinders in oper 
ative connection with said shaft. 

9. In an internal combustion engine, two 
cylinders each having at one side of its cen 
ter a charge admission port and at the other 

55 

side of the center an exhaust port, a scavenge 
port and an air discharge port in communi 
cation with the latter by a by-pass, and an 
air admission port disposed between said communicating ports, an air-receiving cham 
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.ber in communication with the air admis 
sion ports of the two cylinders, a rotary 
shaft, and opposed pistons within said cyl 
inders in operative connection with said 
shaft. 

60 

10. In an internal combustion engine, a 
cylinder, a rotary shaft and a pair of op 
posed pistons of equal lengths having un 
balanced movements of equal length within 
the said cylinder, in operative connection 
with the said shaft, the said cylinder having 
ports which are disposed to be covered and 
uncovered by the said pistons for the suc 
cessive admission and discharge of fluid to 
and from the space between the pistons. 

11. In an internal combustion engine, a 
cylinder having at one side of its center an 
exhaust port and at the opposite side of the 
same, an admission port and a therewith 
communicating discharge port, a rotary 
shaft, and opposed pistons in said cylinder 
having crank connections with said shaft, 
the said connections and the said ports being 
arranged so that when the exhaust opening 
is covered by movement of one of said pis 
tons in one direction, the said discharge 
port is opened for the admission of a charge 
of explosive mixture between the pistons, by 
movement of the other piston in the same 
direction. 

12. In an internal combustion engine, a 
cylinder having at one side of its center, a 
charge-admission port and at the other side 
of its center, an exhaust port, a scavenge 
port and an air discharge port in communi 
cation with the latter by a by-pass, and an 
air admission port positioned between the 
said communicating ports, a rotary shaft, 
and opposed pistons having unbalanced 
movements of equal length in the said cylin 
der, in operative connection with said shaft, 
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the several ports being positioned so that 
during movement of the pistons, the said 
exhaust port and the said scavenge port are 
uncovered and again covered before the ad 
mission port is opened for the admission of 
a fresh charge between the pistons, and the 
scavenge port is covered before the exhaust 
port is covered. 

In testimony, whereof I have affixed my 
signature in presence of two witnesses. 

FRANK H. SUMMERIL. 
Witnesses: 

L. RHOADEs, 
G. J. ROLLANDET. 
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