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UNITED STATES PATENT OFFICE. 
HERBERT.I. wrLBER, OF DORCHESTER, MAssACHUSETTS, 

ROTARY GAS-ENGINE. 

973,833. Specification of Letters Patent. Patented Oct. 25, 1910. 
Application filed July 16, 1909. serial No. 508,063. 

Io all whom it may concern. 
Be it known that I, HERBERT I. WILBER, a 

citizen of the United States of America, and 
a resident of Dorchester, in the county of 
Suffolk and State of Massachusetts, have in 
vented certain new and useful Improve ments in Rotary Gas-Engines, of which the 
following is a specification. . . 
This invention relates to rotary gas en 

gines and has for its object the production 
of a device of this class which will be eco 
nomical in its operation while simple in 
construction, . w . 

. It consists in an engine provided with a 
Rurality piston chambers, each of which has a separate compression chamber adapt 
ed to communicate with its own piston 
chamber, to be cut of therefrom, or to be 
placed in communication with another pis 
ton chamber during the various revolutions 
of the piston. 

It consists in a device of this classin which 
a valved passage connects a plurality of pis 
ton chambers, the valves of which are oper 
ated to permit a charge in one piston cham 
ber to be compressed by the action of the ex 
plosion behind said piston and after such 
compression to be transferred into another 
piston chamber and confined therein until 
the explosion therein takes place. 

It consists further in a device of this 
class in which a plurality of piston cham 
bers are used, so constructed and operated 
that a greater number of explosions occur in 
one piston chamber than in another. . . . 

It consists further in a novel construction 
of piston blade and means for operating it. 

it consists further in certain novel fea 
tures of construction and arrangement of 
parts which will be readily understood by 
reference to the description of the drawings 
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and to the claims hereinafter given. 
Of the drawings: Figure 1 represents an 

elevation of an engine embodying the fea 
tures of the present invention. Fig. 2 repre 
sents a plan of the same. Fig. 3 represents 
a transverse section of the same, the cutting 
plane being on line 3-3 on Fig. 2, looking 
in the direction of the arrow. Fig. 4 repre 
sents a vertical section of the same, the cut 
ting plane being on line 4-4 on Fig. 3, look 
ing in the direction of the arrow. Fig. 5 
represents a vertical section of a portion of 
the same, the cutting plane being on line 
5-5 on Fig. 3. Fig.6 represents a side. 
view of the composite.blade and supporting 

chambers 12 and 13, these 

member. Fig. 7 represents an end view of 
the same. Fig. 8 represents a section 
through the blade, the cutting plane being 
on line 8-8 on Fig. 6. Fig. 9 represents a - 
view of the outer contacting face of the 
blade. Fig. 10 represents an elevation of 
one pair of oscillating packing members for 
said composite blade. Fig. 11 represents an 
end view of one of said members. Fig. 12 
represents a view of the opposite end of said . 
member. Fig. 13 represents a vertical sec 
tion of the engine, the cutting plane being 
on line 13-13 on Fig. 2. Fig.14 represents 
a section through the inlet pipe and valves, 
the cutting E" being on line 14-14 on 
Fig. 3, and Figs. 15 to 24 inclusive represent 
diagrams of the various cam members for 
operating the valves. 
. Similar characters designate like parts 
throughout the several figures of the draw 
lings. . . . 

In the drawings, 10 represents a casing 
supported by means of feet 11. The casing 
10 is provided with a plurality of piston 

e piston chambers 
being cylindrical except between the inlet 
passage 14 and outlet passage 15, at which 
point each piston chamber is provided with 
a depression accurately fitting the periph 
ery of the revoluble pistons 16 and 16" se 
cured to and revoluble with a shaft, 17 ec 
centrically mounted within said piston. 
chambers 12 and 13 and having bearings 
18 in the end plates 19 secured by suitable 
bolts to the casing 10. 
The casing 10 is provided with a suitable 

water jacket 20 through which water is 
adapted to circulate to keep the casing 
cooled during the operation of the engine. 
The shaft 17 is provided with a passage 21. 
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which communicates with a chamber 22 in a 
non-revoluble sleeve 23 mounted upon one 
end of the shaft 17, which chamber 22 is, 
connected by a pipe 24 to a pump 25 driven 
by the gears 26 and 27 by the rotation of 
said shaft 17. 

100 

A water pipe 28 communicates with said 
pump 25 and when the pump is in operation 
water is forced into the chamber 22, thence 
through the passage 21 into the water pas 
sage 39 in one of the pistons 16, said water . 
passage 29 also communicating through the 
passage 30 in the shaft 1 to a similar water 
passage 29 in the other piston 16 

105. 

O 

A passage 31 in the shaft 17 communi 
cates with the water passage 29 in said pis 
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an annular 

ton 16 Arist for the water being f by means of the pump 25 
through the passages in said pistons and 
shaft, thus keeping the pistons and shaft 

- cool during the operation of the engine. 
The inner faces of the end plates 19 and 

the division wall 32 between the piston 
chambers 12 and 13 are each provided with 

roove concentric with the main 
portion of the wall of the piston chambers 
12 and 13 and in each of these grooves is 
mounted a ring 33, each ring 33 being pro 
vided with an extension 34 projecting to 
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ward each other in pairs. These extensions 
34 are each Eiwith a flange 35 adapt 
ed to enter a groove in the inner end of the 
blade 36 or 36, said blade being provided, 
in grooves in either end face, with the con 
tacting members 37 forced outwardly by 
means of the springs 38 into contact with 
the inner wall of the end plates 19 and di 
vision wall 32. r 

Each of the end members 37 is provided 
at its outer end, with inwardly exteriding 
projections 39 which overlap each other in 
a groove formed in the outer end of the 
blade 36 or 36. Between the extensions 34 
and the blade 36 or 36' are springs 40 adapt 
ed to force the outer ends of the overlapping 
projections 39 into contact with the wall of 
the piston chambers 12 or 13 during the ro 
tation of the pistons 16 and 16therein. 
This composite blade formed of different 
members forced outwardly into eontact with 
the opposing walls of the piston chamber by 
means of springs, with the various members 
overlapping one another, provides an ef 
fective means of packing the joints between 
said chamber walls and the pistonblade dur 
ing the operation of the engine. 

ithin the periphery of each' piston 16 
and 16' is a depression 41 in which the 
blade 36 or 36 is adapted to operate. Por 
tions of the side walls of this depression are 
made cylindrical, to receive the divided 

- semi-cylindrical packing members. 42, the 
flat face of which bears against the side 
walls of said packing member 36-36 and 
forms a suitable guide therefor which is 
adapted to oscillate during the rotation of 
the eccentric pistons 16-16, thus permit 
ting the blade 36-36 to always remain ra 
dial to the central axis of the piston cham 
bers 12 and 13 while the piston 16 is revolu 
ble about the axis of thc shaft 17 eccentric to the axis of said piston chambers. 
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A pinion 43 mounted upon the shaft 17 
meshes, with a gear 44 revoluble about a 
fixed stud 45 secured to one of the end 
lates 19. This gear 44 is provided with a 
vel gear 46 which meshes with a similar 

bevel gear 47 secured in and revoluble with 
a shaft 48 mounted in bearings 49 project 
ing from one-end of the engine. 
A bevel gear 50 secured to the upper end 

engine hy, the action of the cam projection 
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of said shaft 49 meshes with a similar gear 
51 mounted upon a shaft 52 in bearings 53 
on the upper end of the casing 10, said 
shaft 52 being parallel with the piston shaft 
11. Between the bearings 53 upon the shaft 70 
52 are mounted a plurality of cam members 
53, 54, 55, 56, 57, 59, 60, 62,63, and 66. 

Secured to the casing 10 are brackets 63 
supporting a rod 64 on which are mounted 
the cylindrical hubs 65 and 66", said hubs 75 
65 and 66" being provided respectively with 
arms 67 and 69 the free end of each of which 
is provided with an anti-friction member 
which is engaged respectively by the cam 
members 54 and 55 to cause an oscillation of 80 
said cylindrical hubs 65 and 66 during the 
rotation of the cam shaft 52. 
The hub.65 is provided with an arm 70. 

which engages with the stem 71 of an inlet 
valve 72, said valve being normally closed 85. 
by means of the spring 73 and opened 
whenever the projection upon the cam mem 
ber 54 causes an oscillation of the hub 65 
about the rod 64. In a similar manner the 
hub 66" is provided with an arm which en 
gages with the valve stem 75 of a valve 76. 
which is adapted to be operated by means 
of the cam member 55 to admit the motive 
agent to the piston chamber 13 from the inlet 
pipe 77, which also supplies the motive agent 
to the piston chamber 12 when the valve.72 
is open. 
In the casing 10 and just in advance of the 

inlet valves 72 and 76 are the spark plugs 
78 and 78 of any well-known construction. 
On the opposite side of the engine, in 
brackets 79 secured to the casing 10 is a rod 
79 on which are mounted semi-cylindrical 
hubs 80 and 81, these hubs 80 and 81 being 
provided with arms 82 and 83, the free ends 
of which are provided with anti-friction 
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members which engage respectively with the 
cam members 56 an - 57 secured to and rev 
oluble with the camshaft 52. 
The hub 80 is provided with an arm 84 en 

gaging with the valve stem 85 of an exhaust 
valve 86 normallv retained in closed posi 
tion by means of the spring 87 and adapted 
to be opened during the operation of the . 

1.10 

upon the cam member 56 when in the rota 
tion of the cam shaft 52 such projection 
causes an oscillation of the hub 80 about the 
rod 79. . 
The hub.81 is similarly provided with an 

arm 88 engaging with the valve stem 89 of 
the exhaust valve 90 normally closed by 
means of the spring 91 and adapted to be 
opened by the cam projections upon the can 
member 57 to permit of an exhaust from 12 
the piston rhanber 13 through the exhaust 
pipe 92, the valve 86 when opened per 
mitting an exhaust from the piston chamber 
12 through the same exhaust pipe 92. 
The inlet valves 72 and 6 each communi- is 
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cate through the inlet passage 14 with the 
piston chambers 12 and 13 while the exhaust 
valves 86 and 90 similarly communicate 
with the piston chambers 12 and 13 through 
the exhaust passage 15. - 
The exhaust passage 15 from the piston 

chamber 12 also is provided with a valve 93 
while the exhaust passage 15 from the pis 

0. 

5 

ton chamber 13 is provided with a valve 94, 
these valves 93 and 94 both opening into a 
chamber 95 in the casing 10, permitting a 
communication between the piston chambers 
12 and 13 whenever the valves 5)3 and 94 
are opened. 
The valve 93 is normally retained in closed 

position by the spring 96 and is opened by 
the lever 97 when operated by means of the 

20 

cam projection upon the cam member 53 
during the rotation of the cam shaft 52. 
The valve 94 is similarly normally retained 
in closed position by means of a spring 98 
and is opened by the oscillation of the lever 

25 

30 

99 when actuated by the cam projections 
upon the cam member 59 mounted upon the 
revoluble cam shaft. 52. 
A valve 100 surrounding the stem of the 

valve 93 and normally retained in closed po 
sition by means of the spring 101 is adapted 
to be opened by the oscillation of the lever 
102 when actuated by the cam projections 
on the cam member 60 secured to and revo 
luble with the cam shaft 52, this opening of 
the valve 100 providing a communication 
between the chamber 95 and the compres 
sion chamber 103 for the piston chamber 12. 
A similar valve 104 surrounding the valve 

... stem of the valve 94 is normally retained in 
closed position by means of a spring 105 
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and is opened by the oscillation of a lever 
106 when said lever is actuated by the cam 
projections upon the cam member 66 se 
cured to and revoluble with the camshaft 
52, this opening of the valve 104 providing 
a communication between the chamber 95 
and the compression chamber 103" for the 
piston chamber 13. A valve 107 normally 
closed by means, of a spring 108 is adapted, 
when thus closed, to shut of communication 
between the compression chamber 103 and 
the inlet passage 14 of the piston chamber 
12, but said valve 107 may be opened by the 
movement of the lever 109 whenever said 
lever is actuated by the cam projections on 
the cam member 62 to permit the contents 
of the compression chamber 103 to pass into 
the pistoa chamber 12 through the inlet pas 
sage 14. Similarly a valve 110 normally 

80 
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closed by a spring 111 is adapted to be 
opened by the oscillation of the lever 112 
E. actuated by the cam projections upon 

the cam member 63 mounted upon the cam 
shaft 52 to permit the contents of the com 
pression chamber 103 to pass into the pis 
ton chamber 13 through the inlet passage 14. 
The cooling medium is admitted to the 

water jacket 20 through the pipe 113 and 
after passing through the various chambers 
and passages constituting this water jacket it 
passes therefrom through the outlet pipe 114. 
The packing members 42 are each pro 

vided with a socket in which is mounted a 
70 

spring 115 which bears against the other . 
packing member to separate the same to take 
up the wear and always retain the ends of 
these members against the walls of the 
piston chambers. 
In the position of the various parts as 

shown in Figs. 3 and 13 of the drawings a 
charge is supposed to have just been ad 
mitted ErA the valve 72 in advance of 
the blade 36 in the piston chamber or cyl 
inder 12 and the valve 107 has just been 
opened to permit a compressed charge with 
in the chamber 103 to be admitted behind 
the blade 36. At this time the inlet valve 76. 
to the piston chamber or cylinder 13 is open 
and the explosive mixture is being admitted 
through the same into said piston cham 
ber 13 and the valve 94 is open admitting 
the charge in front of the blade 36* to the 
compartment 95. All of the other valves 
communicating. with the piston chamber 13 
are closed as is shown in Fig. 13 of the 
drawings and the valve 94 closes when the 
blade 36" reaches the point A. 
While the various valves and pistons are 

in this position (with the blade 36 at E) the 
spark 78 in the chamber 12 is operated 
to cause an explosion of the explosive mix 
ture behind the blade 36 in said chamber 12 
and in the compression chamber 103 and pas 
sage 14 between said compression chamber 
103 and said piston chamber 12, this ex 
plosion driving the piston ahead about the . 
axis of the shaft 17 in the direction of the 
arrow indicated on Fig. 3 of the drawings. 
By the movement of the blade 36 the 

charge in the piston chamber 12 in advance 
of said blade 36 is compressed, the valves 
86 and 93 being closed until the blade 36 
reaches the point F. When the blade 36 
reaches the point F the valves 93 and 104 
are opened by the cam throws upon their re spective operating cams, thus opening up 
communication between the piston chamber 
12 and the compression chamber 103 of the 
piston chamber 13. 
The charge contained within the piston 

chamber 12 in advance of the blade 36 is 
thus permitted to pass through the exhaust 
passage 15 and through the channber 95. 
The continued rotation of the piston 16 

75 

80 

85 

90 

95 

100 

105 

10 

l15 

20 

with its blade 36 will cause the charge in 
advance thereof and that within the cham 
ber 95 and the compression chamber 103* of 
the piston chamber 13 to be further com 
pressed until the blade 36 reaches the point 
A, when the valve 93 will be closed and the 
exhaust valve 86 will be opened, thus per 
mitting that portion of the charge between 

125 
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the blade 36 and the valve 93 in the piston 
chamber 12 to be carried away through the 
exhaust pipe 92. In the meantime the inlet 
valve 76 of the piston chamber 13 having 
been open, the movement of the blade 36* 
in the piston 16 about the axis of the shaft 
17 has drawn in a fresh charge from the 
inlet pipe. 77 in advance of the blade 36, 
which blade in the revolution of the piston 
16' will cause a compression of this charge 
in a similar manner in which the charge in 
the piston chamber 12 is compressed. 
When the blade 36" in the piston chamber 

13 reaches the point D the valve 110 will be opened, permitting the compressed charge 
within the compression chamber 103 of 
the piston chamber 13 to pass into said pis 
ton chamber in the rear of the blade 36* 
and when the blade 36 reaches a point E 
in said piston chamber the spark plug 78 
thereof will cause an explosion and continue 
the rotation of the piston in the direction 
of the arrow indicated on Fig. 13 of the 
drawing. 
When the blade 36 reaches the point B the 

valve 100 is opened and the burnt charge 
in the chamber 95 is driven out through the 
compression chamber 103 and passage 14 
into the piston chamber 12 in advance of the 
blade 36 to be discharged therefrom through 
the exhaust valve 86. When the blade 36 
reaches the point C the valve 107 is closed, 
shutting off further communication between 
the compression chamber 103 and the pis 
ton chamber 12. 
When the blade 36 in the 

opened opening up communication between 
the compression chamber 103 and said pis 
ton chamber 12, the rotation of the piston 
in the piston chamber 13 having compressed 
a charge in said piston chamber and forced 
it into the compression chamber 103 prior 
to the opening of this valve 107 and the 
valve 94 having been closed when the blade 
36' reaches the point F. - 
When the blade 36 in the piston chamber 

12 reaches the point E again at the com 
mencement of the second revolution the 
valve 100 again closes and the spark plug 
78 of that piston chamber operates to cause 

55 

a second explosion in the piston chamber 12 
and as the valve 86 is still open the cylinder. 
or piston chamber is cleared of exhaust. In 
the meantime the valve 94 closes when the 
blade 36 in the piston chamber 13 reaches 
the point A’ and at the same time the ex 
haust valve 90 opens. When the blade 36 
reaches the point B” the valve 104 opens and 

60 
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a little later when this same blade reaches 
the point C’ the valve 110 closes, prior to 
the closing of which valve 110 the compres 
sion chamber 103' is cleared from the burnt 
gases contained therein. When the blade 36 reaches the point D' 

iston chamber 
12 reaches the point D the valve 107 is again 

978,838 

the inlet valve 75 opens into the piston 
chamber 13 and admits a new charge behind 
said blade 36, the valve 104 closing as soon 
as the blade has reached the point E'. The 
pistons continue to revolve and when the 
lade 36 in the chamber 12 reaches the point 
B the valve 100 opens and as soon as this 
same blade reaches the point C the valve 107 
closes preparatory to receiving another 
charge in the compression chamber 103. 
When the blade 36 of the piston chamber 12 
reaches the point D the inlet valve 72 opens 
and a new charge is admitted to the piston 
chamber 12. 
At the commencement of the third revo 

lution when the blade 36 in the chamber 12. 
reaches the point E the valve 100 again 
closes and a clarge is drawn in to the piston 
chamber 12. When the blade 36" in the pis 
ton chamber 13 reaches the point A near 
the commencement of the third revolution 
the valve 90 closes, and as the valve 104 is 
still open any charge in advance of the blade 
is forced into the compression chamber 108 
of the piston chamber 12, the valve 94 being 
opened when the blade 36 reaches the point 
F, while as the valve 76 still remains open 
a fresh charge is being drawn into the piston 
chamber 12 behind the blade 36. When he blade 36 of the piston chamber 
12 reaches the point A the exhaust valve 86 
closes and the inlet valve 72 also closes, the 
valve 100 subsequently opening when the 
blade 36 reaches the point B, opening up 
communication between the compartinent or 
chamber 95 and the compression chamber. 
103. 
When the blade 36 in the piston chamber 

12 reaches the point D the valve 107 again 
opens permitting the compressed charge con 
fined in the compression chamber 103 to pass 
through the inlet passage 14 behind the 
blade 36 so that when the blade reaches the 
point E an explosion can take place and the 
whole operation as described be repeated. It 
is obvious therefore that in the first revolu tion of the pistons two explosions take place, 
one at the commencement of the first cycle in 
the piston chamber 12, and the second explo 
sion at the commencement of the second cy 
cle in the piston chamber 13, while at the 
commencement of the third cycle or the Seu 
ond revolution a second explosion occurs in 
the piston chamber 12. By the operation of the device the charge is readily compressed 
in one piston chamber and forced into the 
compression chamber of the other piston 
chamber preparatory for admission into that 
piston chamber in the rear of the blade of its respective piston at the proper time for the 
explosion to take place. Provision is also 
made to clear burnt gases from the various 
piston chambers and from the compression 
chambers before fresh charges are admitted 
thereto. 
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The blade 36 may be made up as shown in 

Fig. 4 of the drawings and as heretofore 
described, or as shown in Figs. 6, 7, and 8 
of the drawings, in which the member 108 
is secured to the extensions 34 of the ring 
33 by means of screws 109. The member 108 has a groove cut lengthwise thereof in 
which is positioned a leaf spring 110 bear 
ing against the extensions 39 of the side 

10 plates 37, the purpose of this spring, being 
to retain the outer face of the member 39 
always in contact with the wall of the cyl 
inder. 

In practice in order to have the engine 
perfectly balanced four piston chambers are 
usually used, the construction shown in the drawings being duplicated and the explo 
sions in one set being arranged to occur at 
the commencement of the 4th, 5th, and 6th 
cycles of the engine. 

It is believed that the operation of the in 
vention will be fully understood from the foregoing. 
Having thus described my invention, I 

claim: 
1. In a device of the class described, the 

combination of two cylinders; a piston in 
each; a compression chamber for each cyl 
inder; a valve between each chamber and its cylinder; a valved passage between said cyl 
inders; a valve between each compression 
chamber and said passage; a revoluble shaft; 
and a plurality of cams thereon for operat 

valves. 
2. In a device of the class described, the 

combination of two cylinders; a piston in 
eaeh; a compression chamber for each cylin 
der; a valve between each chamber and its 

40 
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cylinder; a valved passage between said cyl 
inders; a valve between each compression 
chamber and said passage; an inlet valve; an 
exhaust valve; a revoluble shaft; and cams 
on said revoluble shaft for operating said 
valves. - 

3. En a device of the class described, the 
combination of two cylinders; a piston in each; a passage connecting said cylinders; a 

50 
valve between said E. and each cylin 
der; a compression chamber for each cylin 
der; and outlet valve from each chamber to its cylinder; an inlet valve to each chamber 
from said passage; and means for operating 
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said valves to permit compressing alter 
nately in each cylinder and then admitting 
the compressed mixture to the compression 
chamber of the opposite cylinder. 

4. In a device of the class described, the 
combination of two cylinders; a piston in each; a passage connecting said cylinders; a 
valve between said passage and each cylin 
der; a compression E. for each cylin 
der; an outlet valve from each chamber to 
its cylinder; an inlet valve to each chamber 
from said passage; means for operating a 
valve between said cylinder and passage 

- when the piston has reached a 

combination of two cylinders; 

when the piston has reached a predeter 
mined point; means for opinish inlet 
valve to the compression cham 
other cylinder; and means for operating the 
outlet valve of said compression chamber of 
the other cylinder at a predetermined time 
and admitting to said cylinder a compressed 
charge. . 

5. In a device of the class described, the 
combination of two cylinders; a piston in 
each; a passage connecting said cylinders; a 
valve between said passage and each cylin 
der; a compression chamber for each cylin 
der; an outlet valve from each chamber to 
its cylinder; an inlet valve to each chamber 
from said passage; means for operating a 
valve between said cylinder and passage 

mined point; means for opening the inlet 
valve to the compression chamber of the 
other cylinder; means for operating the out 
let valve of said compression chamber of the 
other cylinder at a predetermined time; and 
means for exploding the compressed charge 
thus admitted. 

6. In a device of the class described, the 
combination of two cylinders; a piston in 
each; a passage connecting said cylinders; a 
valve between said passage and each cylin 
der; a compression chamber for each cylin 
der; an outlet valve from each chamber to 
its cylinder; an inlet valve to each chamber 
from said passage; means for operating a 
valve between said cylinder and passage 
when the piston has reached a predeter 
mined point; means for opening the inlet. 
valve to the compression chamber of the 
other cylinder; means for operating the out 
let valve of said compression chamber of 
the other cylinder at a predetermined time; 
means for exploding the compressed charge 
thus admitted; and means for opening the 
exhaust valve from said cylinder when the 
pistonblade reaches the passage thereto. 

7. In a device of the class described, the 
istons there in oppositely disposed; means for admitting 

a fresh charge in advance of one of the pis 
tons; a compressed explosive mixture be 
hind said pistons; means for exploding said 
compressed charge and thereby relig the 

sts and effecting a compression of the 
resh charge in advance thereof; means for 
admitting the charge thus compressed to 
the other cylinder behind its piston; means 
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for admitting a fresh charge into the other 
cylinder ahead of said piston; means for 
exploding the compressed charge in the 
other cylinder and causing the compression 
of the fresh charge therein ahead of said 
piston; means for admitting said charge 
thus compressed into the first-mentioned cyl 
inder; and means for exploding said com pressed charge. 

8. In a device of the class described, the 
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combination of two cylinders; E. there- charge in said chamber to the other cylinder 
or admitting in oppositely disposed; means E. harge in advance of one of the pis- compresse 

tons; a compressed explosive mixture be 
hind said pistons; means for exploding said 
... charge and thereby revolving 
the piston and effecting a compression of 
the fresh charge in advance thereof; means 
for admitting the charge thus compressed to 
the other cylinder behind its piston; means 
for admitting a fresh charge into the other 
cylinder ahead of said piston; means for 
R the compressed charge in the other 

cylinder and causing the compression of the 
fresh charge therein ahead of said piston; 
means for admitting said charge thus com 
pressed into the first-mentioned cylinder; 
means for exploding said compressed charge; 
and means for successively scavenging the 
cylinders after the explosions have occurred. 

9. In a device of the class described, the 
colubination of two cylinders; pistons there 
in oppositely disposed; a compression cham 
ber for each cylinder; means for admitting 
a fresh charge into one of said cylinders in 
advance of its piston; means for atting from its compression chamber a compresse 
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charge behind said piston; means for ex 
Ris said compressed charge and there by revolving the piston and effecting a com 
pression of the fresh charge in advance 
thereof: means for admitting a fresh charge 
into the other cylinder in advance of its 
piston; means for admitting the compressed 
charge in the first-mentioned cylinder into 
the compression chamber of the other cylin 
der; means for admitting the compressed 
charge in said chamber to the other cylin 
der behind its piston; means for exploding 
said comp charge in the other cylin 
der and thereby compressing the charge in 
front of its piston; means for admitting the 
charge thus con into the first-men 
tioned compression chamber; means for ad mitting 
first-mentioned cylinder behind its piston; 
and means for exploding this charge. 
R In a Yi of the combination of two cylinders; pistons there in oppositely ips ; a compression cham 

ber for each cylinder; means for admitting 
a fresh charge into one of said cylinders in 
advance of its piston; means for admittin 
from its compression chamber a compresse 
charge behind said piston; means for ex 
ploding said compressed SE and thereby revolving the piston and effecting a com 
pression of the fresh charge in advance 
thereof; means for admitting a fresh charge 
into the other cylinder in advance of its 
piston; means for admitting the compressed 
charge in the first-mentioned cylinder into 
the compression chamber of the other cyl 
inder; means for admitting the compressed 

said compressed charge into the 

behind itsFE means for exploding said charge in the other cylinder and 
thereby compressing the charge in front of 
its piston; means for admitting the charge 
thus compressed into the first-mentioned com 
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pression chamber; means for admitting said. 
compressed charge into the first-mentioned 
cylinder behind its piston; means for ex 
ploding this charge; and means for succes 
sively scavenging the cylinders and com 
pression chambers after the explosions have 
occurred. 

ii. In a device of the class described, the 
combination of a cylinder; a revoluble pis 
ton eccentrically mounted therein and pro 
vided with a chamber extending to its pe 
pey; a revoluble ring in each side wall 

of said cylinder and concentric therewith; 
and a blade mounted thereon and positioned 
in said peripheral chamber in said piston. 

12. In a device of the class described, the 
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combination of a cylinder; a revoluble pis- . 
ton eccentrically mounted therein and pro 
vided with a chamber extending to its pe 
EY a revoluble ring in each side wall 

of said cylinder and concentric therewith; a 
blade mounted thereon and positioned in 
said peripheral chamber in said piston; and 
means between said ring and blade for forc 
ing the outer end of the latter into contact 
with the cylindrical wall of said cylinder. 

13. In a device of the class described, the 
combination of a cylinder; a revoluble pis 
ton eccentrically mounted therein and pro 
vided with a chamber extending to its pe 
riphery; a revoluble ring in each side wall 
of said cylinder and concentric therewith; 
a blade mounted thereon and positioned in 
said peripheral chamber in said piston; side 
EEE said blade provided with over 
lapping extensions in agroove in the outer 
end of said blade; and means for forcing 
said side members into contact with the side 
walls of said cylinder. 

14. In a device of the class described, the 
combination of a cylinder; a revoluble pis 
ton eccentrically mounted therein and pro 
vided with a peripheral chamber a portion 
of the walls of which are cylindrical; oscil 
lating members therein; a blade mounted 
between said oscillating members; means for 
forcing said blade outwardly; and revoluble 

embedded in annular grooves in the T 
E.g. walls of the cylinder and concentric 
therewith Ying projections thereon form 
ing a support fo 
blade. Office Sq Signed by me at 4 Post Office Sq., Boston, 
Mass, this day of July, 1909. 

HERBERTI. WILBER. 
Witnesses: 

WALTER E. LoMBARD, 
. NATHAN C. LoMBARD. 
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