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UNITED STATES

PATENT OFFICE.

JOSEPH DEUBEL, OF NEW YORK, N. Y.

ROTARY GAS-ENGINE.

1,362,400,

To all whom it may coneern: :

Be it known that I, Joserm '‘DruBer, a
citizen of the United States, residing in Néw
York city, in the county of New York and

5 State of New York, have invented certain
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new and useful Improvements in Rotary
Gas-Engines, of which the following is a
specification.

This invention relates to rotary engines.
blowers,” pumps, compressors, etc., and is
illustrated in ‘the form of a gas engine, al-
though it embodies a structure which is ulso
suitable for use in either steam or com-
pressed-air engines.

The engine operates upon the principle
of a rotary disk having thereon a projection,
which, since it corresponds in function to
the piston of a reciprocating engine, is here-
in termed a piston. It receives the blow of
the gas explosion and transmits the power
to the rotaty disk, and also drives out the
exhaust gas, and draws in the charges from
the carbureter and compresses them. To co-
operate with the piston there is provided a

26 head, which remains at one location, and

corresponds to the head of the cylinder in a
reciprocating engine; this head being in slid-
ing contact with the face of the rotary disk,
and disappesring to permit the piston to
The piston may be made of sloping
form, or in the shape of a cam, to force its
way past the head. .

In carrying out this principle there are
formed upon the rotary disk two or more

85 pistons, with a corresponding number of

heads; the drawings illustrating two pistons
upon the disk. Kach piston codperates with
one head to form a chamber, and at the

same time cobOperates with the other head:

to form another chamber. Thus there are
four chambers, the functions of each corre-
sponding with that of the cylinder in a re-
ciprocating engine. In one of these cham-
bers an explosion occurs, while in another

45 oceurs compression, in another intake, and

in the fourth exhaust. All four of these
functions may be performed twice during
each complete revolution of the disk.

_ At this point is given, for the purpose of

60 explanation, a diagram of the operations

occurring in two revolutions of the fly wheel
of a reciprocating gas engine of ordinary

Specification of Letters Patent. Patented Dec. 14 , 1920,
Application filed May 28, 1919, Serial No. 300,398,

form having two pistons suitably connegted
to operate in each direction at the same time,
the explosions, etc., oceurring in proper se-
quence on both sides of each piston, which
is represented by the letter “ I1.”

- Explosion .. ____I.___Compression.
Exhaust . ___. ..1..__Explosion,
Intake_ _____.__. I.___Exhaust.

' - Compression . ._I.___Intake.
Intake_________I.:__Exhaust,.
Compression __.1____Intake,

Eiﬁ osion._____._ I.__ _Compression.
Exhaust ... ____I____ Explogion.

With this diagram may be compared a
cycle of operations performed by the dia-
metrically opposite’ pistons on the rotary

.disk of my novel gas engine, which may be

seen in the following diagram, which is a
development of the rotary course of the ps-
tons, viz.:

First kalf of rewolution,
Piston Head Piston
B c
I..Exhaust____ I.. Inteke.. ___.T.._.
. Head

A
Compression.____I. Explosion_ __I.-
" Second habf of revolution.

C B A
I__Exhaust ----})--Intake _______ I ..
I

R
Compression .. .I1__Explosion __ _I.

In the last diagram, the pistons are
marked “A” and “C,” while the heads are
marked “ B ” and “ D.”
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In a reciprocating gas engine, the charge .

may be exploded upon the same side of the
piston by which it has been drawn in and
compressed; but in my rotary engine the
piston is always advancing in the same di-
rection, so that the charge cannot be ex-
ploded upon the same side of the piston
where it was compressed, nor can the intake
be at the same side of the piston that has
just expelled the waste gases, nor can com-
pression  take place upon the same side of
the piston where the charge has just been
drawn in: ‘
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In order to carry out a proper cycle of
operations ina motor of this kind, the charge
is drawn in by one piston and compressed by
the other, and then exploded upon the rear
side of the advancing piston which has just
effected the compression. To do this, the
charge is compressed by the piston anul
thereafter forced into u pocket or lock. The
piston then passes by the lock and after
passing is exposed to the force of the ex-
plosion upon its rear face: the lock serving
as an cxplosion chaniber. This cycle ot
operations oceurs twice in each revolution
of the disk.

The heads are cammed in one direetion
by the advancing pistons, and n the op-
posite direction hy micans of cams provided
upon a companion disk, which 1s geared to
the first to run in the opposite direction.
The cams upon one di=k tace thoxe upon
the other disk.

Preferably the cams upon this companion
disk are also used as pistons, to vperate in
connection with the same loel in the man-
ner already described in connection with
the first disk.  Two additional movable
heads are used in connection with the seconid
disk, to be moved in oue divection by its
wms. and in the opposite direction by the
cams or pistons of the first disk: xo that each
disk partly operates hoth its own heads and
those which appertain to the other disk.
The heads appertaining to one disk are
paired with those which helong to the other:
the pairs being diametrieally opposite. in
case only two pistons are employved upon
each disk. Tf three pistons are used on each
disk, three pairs of heads will be required.
the pairs separated by 120 degrees. In each
pair, the heads are cepurated a distance
which is equal to the distance from the top
to the bottom of a cam. so that twic in each
revolution all four heads may bear against
the crowns or apices of their respective pis-
tons simultaneonsly.

The engine is therefore of duplex con-
struction. with multiple-piston disks facing
each other and rumning in opposite direc-
tions, the pistons in the form of cams for
reciprocating the heads or abutments which
cobperate with the pistons to form work-
chambers. The charges may bhe taken from
any suitable carbureter. and the ignition ef
the charge may be effected by a spark pro-
ducer, The explosions, of which there are
two Bér-each revolution of the engine, oe-
cur in an explosion chamber or lock which is
common to the two _disks.

Other feaiures and advantages will here-
inafter appear.

In the accompanying drawings,

Figure 1 is a front elevation, partly
broken away. of a gas or gasolene motor,
embodying my improvements in one form,

1,362,400

Fig. 2 is a sectional elevation of the same,
taken about on the line 2—2 of Fig. L.

Fig. 3 is a perspective view of one of two
face-plates which form the outer walls of
the mator. _

Fig. 4 is a perspective view of one of th
rotary piston-disks. .

Fig. 5 is a perspective view of one of the
asings in which rotate the disks, of which
one is shown at Fig. 4.

Fig. 6 is a perspective view of the central
portion of the framing of the engine.

Fig. 7 is a face view and Fig. 8 is a sec-
tional view of one of the rotary piston-disks
seen at Fig. 4. '

Fig. 9 1s a view of a disk-like bracket
which forms part of the framing and sup-
ports the pistons which connect the piston-
disk for opposite rotation.
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Fig. 10 is a sectional view, showing the

pinions,

Fig. 11 is a perspective view of one of the
heads which coiiperate with the pistons to
take in the charge, compress the charge,
drive the pistons and expel the charge. i

Fig. 12 is a perspective view of the plate
which closes an explosion chamber and
forms the seat for spark-plugs.

Fig. 13 is a perspective view of the motor,
with parts broken away.

Fig. 14 is a sectional detail of one of the
inlet-ports, with back-check-valve, used for
drawing auxiliary charges from the carbu-
reter.

Fip. 15 is a sectional diagram to illustrate
the relation of the cam-like pistons and cer-
tain of the heads at about the time the
charge is exploded,.or is to be exploded, that
drives the motor. :

Fig. 16 is a sectional detail of one of the
heads, showing the method of detaining the
same in its opposite extreme positions,

Fig. 17 is a side elevation of one of the
heads, showing a port through which charge
is compressed into the chamber which car-
ries the heads.

"Fig. 172 is a sectional detail of a ball valve
used in.the heads seen at Fig. 17,

Fig. 18 1s a sectional detail. showing a
port with a check-valve to close the same,
this port opening into the general explosion
chamber to permit enough auxiliary charge
to be forced thereinto. '

Figs.-19 to 26, inclusive, are central see-
tional views, to illustrate a cyele of opera-
tions of the pistons and ‘heads; Figs. 19 and
23 being read together; Fig. 19 showing the
near side of the motor, while Fig. 23 shows

.the far side with the parts in the positions

which they occupy when the motor is in the
position indicated at Fig. 19. Figs. 20 and
24 are similarly to be read together, and the
same is true of Figs. 21 and 25, and also
of Figs. 22 and 26. -
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Figs. 27 to 84 are perspective diagrams
with the piston-disks separated to an exag-
erated extent for the sake of clearness.
%‘ig. 27 may be regarded as showing the
beginning of a cycle which continues
through Figs. 28-34 until the position at
27 is again reached. ’ :

A fly wheel 40 may be fast upon' a shaft

- 41, to which is keyed at 42 a disk 43. At a
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‘that the segmental space

short distance from its outer edge the disk
has ‘a face flange 44. An annular piston-
chamber 45 is formed partly by said flange,
partly by the face of the disk 43, partly by
the cylindrical wall of the drum 46 within
which the disk is fitted, and partly by a ver-
tical face or wall 47 of the drum. The digk
is confined by means of a cap 48 .which
forms the outer vertical wall of the drum,
being bolted thereto at 49, The disk and its
flange fit closely between the vertical walls
of the drum, and within the cylindrical por-
tion 46 thereof, which may be integral with
wall 47, ’

Also keyed at 50 upon said shaft 41 is a
bevel gear 51, which is connected by bevel
pinions 52 with an opposite concentric bevel
gear 53, keyed upon a shaft 54 in line with
41 but turning in the opposite direction at
the same speed. and provided if desired with
a fly wheel. In correspondence with shaft
41, shaft 54 carries a disk 55, having face
flange 56; an annular piston chamber 57 be-
ing formed by flange 56, disk 55, cylindrical
portion of drum 58, and vertical wall 59 of
the latter; said drum 58 also comprising a
cap or outer vertical wall 60. The disks 43

_and 55 revolve in opposite directions at equal

speeds.

The pistons upon disks 43 are designated
as 61 and 62, and those upon disk 55 as 63
and 64. The heads or movable abutments
to. colperate with the pistons, : extend
through guide-openings 65, of which four
are formed upon an annular casting or
framework 66, Fig. 6, to the opposite paral-
lel vertieal faces of which are bolted at 67
the drums 46 and 58; said framework oc-
cupying the middle portion of the engine,
and containing the train of bevel - gears
which connects the two piston disks. ‘

-Each movable head or abutment is double,
that is, it comprises two heads moving as
one piece, one for engagement with the pis-
tons or cams of one disk, and the other for
engagement with the pistons or cams of the
opposite disk. The heads which in rotation
engage with each of the pistons 61 and 62 on
disk 43, are designated as 71, 72,73 and 74 ;
while those which eorrespondingly engage
the pistons on disk 55, are designated as 81,
82, 83 and 84. These heads fit in the annular
piston-chambers 45, 57 » 40 close the same, so
betweerh any two
istons may be subdjvided inte suh-cham-
ers; the operations of inspirution, compres-

“between head 71

8

sion, explosion and exhaust occurring at
the same time in the appropriate sub-cham-
bers during each half-revolution of each
disk. Each double head is in the form of
a bar oblong in cross-section, being fitted in
guide-slots 85 in the opposite inner drum
walls 47, 59, Fig. 5; and the ends of the bar
may be rounded, as at 86, Fig. 11, to render
it easily operable by the cams.

As seen at Fig. 19, the oppositely revoly-
ing pistons 43 and 55 may come to such rela-
tive positions that each double head stands
at the apex of one piston and. at the lase
of the other; the double heads in each pair
being separated a distunce equal to the
length ot the sloping side of a piston. A
double head may hence be forced aside Ly
one cam or piston while at its other end it
rides down the slope of the cam upon the
opposite disk.
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The engine may be started into action

either manually or in any suitable way ;. and
in explaining the operation it will be under-
stood that the engine is under way, so that
the compression. of each charge takes place
automatically.

To follow the cyele of actions taking
place in connection with one of the revolyv-
Ing disks 43, it will be seen that from any
suitable carbureter 87 the gas may be led
through a pipe 88 to an inlet orifice 89,
Figs. 5 and 18, adjacent to one of the heads

As the piston 61 advances upon this
head, the latter is forced aside, but is caused
to recover its effective position as the piston
passes. ' Said piston 61 immediately passes
the inlet port 89;
that said head temporarily divides the seg-
mental space between this piston and the
following piston into two sub-chambers, in
one of which is located the inlet port 89,

50 that a charge of gas mixture from the car-

bureter 87 is drawn into this sub-chamber.
This continues until the 'Piston advances’
beyond the next head 71. This charge of a
gas-and-air mixture now occupies g position
and the following piston
marked 62. Said charge is compressed be-
tween said head 71 and said advancing pis-
ton 62, and forced by said piston through
a passage 90 in the head, Fig. 17, and into
a small cylinder 93 formed in the middle
frame 66.

In said gas passage 90 in the head 71 is
provided a ball valve 91, Fig. 17, for clos-
ing the passage against flow in the opposite
direction. At its inner end the passage ter-
minates at 92 within said cylinder 93, the
double head passing throngh snid cylinder
from end to end, and having at its middle
a piston 94 reciprocating in said cylinder,

uring the compression of ihe fresh
charge, that is, during the advance of piston
62 toward the head 71, such charge is forced
into the left-hand end of the cylinder 93,

95

and it will be understood .
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at Fig. 15; and the left-hand end of the pis-
ton 94 .may be cupped out at 95, to increase
the capacity of this end of the eylinder, so
that the charge may not be too highly com-
pressed. To prevent endwise displacement
of the double head 71, 81 toward the right
on the pressure of the charge, the head 81
recess 96 to co-

When the head 81 is in the position seen in
Fig. 15, the detent may be locked down to
firmly hold the head 81 in this position.
This is done by a rock arm 96 being forced
downward on the detent pin 96* and held
in this locked position by a cam 54* on
the shaft 54, through the medium of a fol-
lower arm 54°* mounted on the side cap 60,
and link 54° connecting the rock arm 96°
The double hedd 72, 82 is likewise provided
with a recess, a spring-pressed detent, and
a rock arm to locﬁ it against displacement
(sce Figs. 1 and 15). : .

At Fig. 15, the cross-piston 94 serves as a
valve to close a port 97 leading from the
compression cylinder 93 into a pocket or

_lock 98, which serves as an explosion cham-

ber. ‘This port 97 is not opened until the
previous charge in lock 98 has been exploded
and fully expanded, that is, until a chamber
between the rear side of the revolving pis-
ton 61 and the head 71 has about reachedp its

maximum dimensions. Said cross-piston or

valve 94 is caused to move to uncover said
port by means of the engagement of the
advancing piston 62 with the head 71, the
latter being forced to the right at Fig. 15,
while the corresponding head 81 descends
the advancing si(F

The compressed charge enters through
said port 97 and occupies said pocket 98;
and a valve 99 prevents escape of the com.
pressed gas from said lock 98; said valve de-
vice or valve-hox being in the form of a

‘screw, Fig. 18, and having a passage endwise
therethrough and containing a back-check

100 and a spring 101. ]

The gas remains momentarily confined in
point be-
72, and im-

tween the pairs of heads 71,
until the ad-

prisons the compressed “charge

‘vancing piston 62 has advanced just beyond

said lock 98 the explosion of the compressed
charge then serving to drive the -piston 62
and thereby give an impulse to the engine.

At Fig. 15 the piston 61.is shown as in the

.vicinity of the position at~which.:h£neh§,r§e
¥

in lock 98 is about to be let into the hew
formed chamber between 61 -and 71 and ex-
ploded; although the passage between said
lock 98 and said newly formed chamber may
be opened at a little earlier stage, before the
chamber is of such great ca]gacity.

It is noted at this point that the cross-
piston or valve 94, which is reciprocated by
the cams or pistons on the opposite disks 43,

e of the opposite piston 63..

5

" rotation of the disks

1,362,400

55, may if desired be also utilized for draw-

and-air mixture from the carbureter main
88, and compressing these charges, forcing
them through the ports 97 into the lock 08,
to increase the efficiency of the engine. Said
lock 98 is the genera{ recipient of all the
charges, including both those that are com-
presseci thereinto by the revolving pistons,
and also those that are forced thereinto by
the reciprocating pistons.

It will be further noticed that while the
aforesaid charge of air and fuel was being
compressed between piston 62 and head 71
and forced into cylinder 93, a similar charge
was being compressed on the opposite siﬁe
of the engine, between piston 64 thereon and
head 82, and forced through ‘said head into
cylinder 102, in which the cross-piston or
valve is cupped out at 103; and further that
said head 82 is forced aside by the advanc-
ing piston 64 while 71 is being shifted by
piston 62, and hence that port 104 in cylin-
der 102 is admitting the compressed charge
into the lock 98 at the same time that the
charge is admitted thereinto through port 97.

It will also be understood that when com-
pressed cHarge is admitted to the newly
formed chamber between piston 62 and head
71, it is simultaneously admitted between
piston 64 and head 82; and that a single
spark explodes the entire charge both in the
lock 98 and in each of
chambers. .

Thus the companion disks receive impulses
simultaneously, twice in each revolution ;
and it will be understood that the operations
of exhaust, inspiration and compression and
explosion occur with one disk the same as
with the other, except that the direction of
is one the reverse of the
other, and that the exhaust and intake ports
are correspondingly. placed. ,

At Fig. 19 is shown the position of the
parts at a slightly earlier stage than at Fig.
15. At Fig. 19 the charges which have been
compressed® into the cylinders 93 and 102
have been admitted to lock 98, by the open-
ing of the ports
ing been opened by the advancing pistons
61 and 63, which have just completed forc-
ing aside the heads 71, 82 which codperated
with the pistons or valves 94; 103 in open-
ing said ports. Thus the pistons first co-
operate with ‘the heads to compress the
charges, forcing the charges through the
heads into the cylinders, and then to open
the ports which admit the charges into the
explosion chamber.
then codperate to reverse the action of the
cross-pistons, to effect a final forcing of the
compressed charges into the lock 98 Just
previous to the -explosion, which may be
timed to occur when the parts are at the
Fig. 20 position, the rotary pistons having

ing in charges of either air alone, or a gas- -
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just passed the ports 105 and 106 leading
from the explosion chamber or pocket 98
into the chambers in which the pistons ro-
tate” "At the same time the cross-pistons
draw in fresh auxiliary charges from the
carbureter -through ports 107 and 108, pre-
paratory to forcing them through ports 110
and- 111 into the lock 98 at the next stroke.
Since the cross-pistons may have consider-
able area and length of stroke, and since
they supply charges of fresh gas and air
unmixed with the products of combustion,
it will he seen that the lock 98 mav be sup-
plied from all sources with a satisfactory ex-
plosive charge under compression. .

The explosion may be timed to oceur
cither at the Fig: 20 position, or at the posi-
tion seen at Fig. 21, or at some other point,
according to the speed of the engine and to
secure any desired result. When the parts
have reached-the Fig. 19 position, the pis-
tons have been cammeéd endwise and forced
fresh explosive mixture into the lock
through the ports 110, 111. At Fig. 19 the
cross-pistons and heads are seen at the op-
posite- extremes of their movements from
Fig. 21. They remain in the Fig. 21 posi-
tion during the compression of the succeed-
ing charge lﬁ each of the rotating pistons
62 and 64. He
ening 112 to ride upon a cam 113 corre-
sponding with 96 and 97.

Just previous to said explosion, valves 114
and 115, closing ports 105 and 106 in the
opposite ends of the lock 98, are automati-
cally opened by means of face cams 116
formed in grooves 117, 118 cut in the inner
faces of the piston flanges 44, 56, Fig. 2;
these face cams engaging the ends of pro-
jecting pins 119 carrying arms 120 engag-
ing grooves 121 in the valves. The latter
have stems 122 sliding in gunides 123 pro-
vided upon the inner frame 66, Figs. 2 and
6, as well as guide-pins 124 working in slots
in said guides, to prevent rotation of the
valves. After the face cams 116 have passed

‘the projections 119, the valves are thrust out

by ‘a common cam, in the form of a cone

- 125 ‘upon the end of -a stem 126, the latter

forced by a compression spring 127 in a di-

‘rection to wedge the stems 122 and hence the

valves apart; said stem 126 being loosely
guided, to enable the cone to force both
valves 114 and 115 to their seats.

Said face cams 116 have long dwell por-
tions or faces 1162, and therefore continue

to hold the' valves 114, 115 open until the

. pistons reach or pass the succeeding heads

60

78, 84. Thereafter the succeeding pistons
62, 64 ‘codperate with said heads 73, 84 to
expel the waste gas from the sub-chambers
formed between said pistons and said heads;
the gas escaping through exhaust ports

- 128, 129.°

65

The engine may be started by forcing the

ad 72 has an offset or thick-"

disks to rotate by any suitable means, to
draw in and compress charges; and to trace
the cycle of operations from the point shown
at Figs. 19 and 27, for example, it will be
seen that cylinders 93 and 102 - contain
charges of compressed gas and air, which
has just been forced thereinto by advancing
pistons 61 and 63. As the disks continue to
rotate, the heads 71 and 82 are forced in
thereby, reducing the size.of the small sub-
chambers between said pistons and the heads
72 and 81, and forcing a little more com-
pressed charge through the yieldable valves
105 and 106 into the lock 98. -As soon as
61 and 63 pass the lock, Fig. 20, the valves
105 and 106 are automatically opened, and

‘the charge is exploded by the use of one

of two opposite cams 130, 131 mounted on
disk shaft 41, and operating a circuit-closing
switch 132 to-close battery circuit 133, hav-
ing cables to spark plugs 134 in said pocket
98, said plugs (one or more) screwed into
sockets 134® on a cap 'plate 1342, Figs. 2
and 12. The positions of the parts shortly
after the explosion are seen at Fig. 21, the
exploded charge now expanding in the
pocket 98 and between piston 61 and head
71, as well as between piston 63 and head

70 -
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82. Fig. 21 may be read together with Fig.

25, in which the disks are in the same posi-
tion, but in which the pistons 62, 64 are
shown in dotted lines; and it will be under-
stood that a fresh charge is being com-
pressed between piston 62 and head 71, as
well as between piston 64 and head 82, The
charge that was prevlously exploded and
fully expanded is being forced out through
exhaust ports 128 and 129 by Plstons 61
and 63 advancing toward heads 73 and 84.
New charges are being drawn in from the
carbureter through intake ports 89 by pis-
tons 62 and 64, which for this purpose are

_codperating with heads 73 and 84, respec-

tively. _ .
The heads 73, 83 and 74, 84 may be de-
tained at either extreme of movement by
beveled detents 135 pressed by springs 136
into seats in the heads: As is clear at Figs.

"19-21, as soon as any piston reaches a head,

it presses the head to one side, ahd immedi-
ately the head is restored by the other pis-
ton. The pistons 62, 64 pass idly from the
Fig. 23 position, through the Fig. 24 posi-
tion, to the Fig. 25 position. The heads are

normally .in the positions seen at Figs. 22

and 23, but twice in each revolution are
shifted as at Figs. 19 and 23, by the ad-
vancing pistons, and immediately returned
to normal positions, their return move-
ments being indicated at Figs. 20 and 24,

‘and the completion of such movements at

Figs. 21 and 25. {

At Fig. 27, pistons 61, 63 have just com-
pleted compression, in coGperation with
heads 71 and 82, which are now seen as
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forced aside by these pistons. Said pistons
have also just completed drawing mn fresh
charges from the carbureter, having for this
urpose codperated with heads 71 and 3.
>istons 62 and 64 are shown at the comple-
tion of the impulse stroke, that is, at the end
of the stage through which they are driven
by the expanding gas, having for this pur-
pose cobperated with heads 71 and 2. Said
pistons 62 and 64 are also shown as having
completed the expulsion of the spent gases
from which the engine received its previous
impulse, having for this purpose coiperated
with heads 73 and 84,

Fig. 28 shows the parts in positions be-

tween Figs. 27 and 29. At Fig. 20, the pis-
ton 61 is shown as having restored head
82 to normal position, and piston 63 as hav-
ing restored head 71 to normal position;
the pistons 62 and 64 respectively having
also restored 84 and 71 to normal. At Fig.
29 the charge is expanding between head 71
and piston 61, to drive the latter; and 61
is cooperating with head 73 to expel the
spent gas of the previous explosion. Pis-
ton 62 is cooperating with head 73 to draw
in a fresh charge of air and fuel; and said
piston 62 is also coiperating with head 71
to compress a charge. Corresponding work
is being performed by pistons 63 and 64 in
codperation with heads s2 and 84 At Fig.
30, the pistons have advanced nearlv a half
revolution from the Fig. 29 position, and
the various operations nitiated at Fig. 29
are now nearly completed.

At Fig. 31, the parts are advanced a little
bevond the Fig. 30 position, and are half a
revolution bevond the [ig. 27 position, so
that pistons 61 and 62 have changed places,
and 62 is now beginning to perform the
work described in connection with 61 at
Fig. 27: and a similar reversal exists as to
the pistons 63 and 64.

Figs. 32. 33 and 34 correspond respec-
tively with Figs. 28, 20 and 30, except that
the pistons on cach disk have changed
places: and it will be seen that the parts in
advancing a little bevond the Fig. 34 posi-
tion. reaech the Fig. 27 position, thus com-
pleting the cyele.

A water-jncket 137, Figs. 1 2, is shown
surrounding the flanges of the drums 46,

5% and the framework 66, formine a cham-

ber 133\ supply of cool water may be
circulated therein to leep the mechanism
from overheating, and for this purpose there
is provided inlet and outlet pipes 139 and
140, Fig. 13. ‘

Variations may be resorted to within the
scope of the invention. and portions of the
improvements may he used without others.

ITaving thus described my invention, I
claim '

1. The combination of a rotary disk hav-
ing pistons projecting therefrom, an annu-

I channel i which said pistons travel,
means to coGperate with said pistons to draw
in charges, to compress the charges, to cause
he pistons to be driven at the explosions of
the charges, and to expel the waste gas af-
ter the explosions, said pistons being
equally separated upon the disk, and sets of
movable heads to correspond with the pis-
tons, each set comprising two heads.

9. The combination of a rvotary disk hav-
ing pistons projecting therefrom, an annuiar
channel in which said pistons travel, means
to cobperate with said pistons to draw in
charges, to compress the charges, to cause
the pistons to.be driven at the explosions of
the charges, and to expel the waste gas after
the explosions, said pistons being equally
sepaoated npon the disk, and sets of mov-
able Ireads to correspond with the pistons,
each piston codperating with a head to form
a sub-chamber on one “side of the piston,
and at the same time cobperating with an-
other head to form a sub-chamber on the
other side of the piston.

3. The combination of a rotury disk hav-

Jing pistons projeeting therefrom, an annular
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chiannel in which said pistons travel, means -

to cobperate with sald pistons to draw in
charges, to compress the charges, to cause
the pistons to be driven at the explosions of
the charges, and to expel the waste gas after
the explosions, said pistons being equally
separated upon the disk. and sets of mov-
able heads to correspond with the pistons,
each set comprising two heads, said pistons
cobperating with said heads to form four
sub-chambers for simultaneons mtake, com-
pression, explosion and exhaust, all four of
these functions being performed twice dur-
ing each revolution of the disk.

4. A gas-engine comprixing a rotary disk,
a_piston thereon. a e¢hannel in which the pis-
ton travels, movable hieads, and means to en-
able gaid heads to cobperate with suid pis
ton to draw in and compress a charge, an-l
to eause the compressed charge to he ex-
ploded upon the opposite side of the piston.
said means including a companion disk, and
means connecting said disk to rotate in the
opposite direction, said companion disk hav-
ing a cam to codperate with the piston on
the first disk to control the heads.

5. In a gas-engine: the combination with

a rotary disk and pistons thercon and a
channel in which the pistons travel. of

means to codperate with said pistons to en-
able the pistons, one after another, to draw
in and compress charges, each piston com-
pressing the eharge that 1s drawn in by the
other piston and means for exploding the
charge upon the rear side of the advancing
piston by which the compression has been
effected, means being provided for tempo-
rarilv confining the compressed charge, for
admitting the compressed charge into a lock,
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and for opening the lock to explode the
charge upon the rear side of the advancing
piston twice in each revolution of the disk;
said cofperating means including a compan-

ion disk, and means connecting said disk to-

rotate 1n the opposite direction from the
first disk, said companion disk having cams
to codperate with the pistons on the first
disk to control the heads. :

6. In a gas-engine, the cothbination with

-.a rotary disk and pistons thereon, and a
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channel "in which the pistons travel, of
means to cooperate with said pistons to en-

able the pistons, one after another, to draw -

in and compress charges, each piston com-
pressing the charge that 1s drawn in by the
other piston, and means for exploding the
charge upon the rear side of the advancing
piston by which the compression has been

-effected, means being provided for temipo-

rarily confining the compressed charge, for
admitting the compressed charge into a lock,
and for opening the lock to explode the
charge upon the rear side of the advancing
piston twice in each revolution of the disk:

said coGperating means including a com-

panion disk, and means connecting said disk
to rotate in the opposite direction from the
first disk, said companion disk having cams
to cobperate with the pistons on the first
disk to control the heads, said cams upon
the companion disk serving also as pistons
to operate in connection with the same lock.

7. The combination of a rotary disk hav-
ing pistons projecting therefrom, an annular
channel in which said -pistons travel, means
to cooperate with said pistons to draw in
charges, to compress the charges, to cause
the pistons to be driven at the explosions of
the charges, and to expel the waste gas after
the explosions, said pistons being equally
separated upon the disk, and said cooperaf-
ing means including sets of heads to corre-
spond with the pistons, and a cobperative
disk having similar pistons and connected
to rotate in the opposite direction. .

8. The combination of a rotary disk hav-
ing pistons projecting therefrom, an annular
channel in which said pistons travel, means
to cooperate with said pistons to draw in
charges, to compress the charges, to cause
the pistons to be driven at the explosions of

- the charges, and to expel the waste gas after
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the explosions, said pistons being equally .

separated upon the disk, and said coéperat-
ing means including sets of heads to corre-
spond with tha. pistons, and a codperative
disk having similar pistons and connected
to rotate in thiy opposite direction, each set
comprising two double heads, one for each
disk.

9. The combination of a rotary disk.hav-
ing pistons projecting therefrom, an an-
nular channel in which said pistons travel,
means to coCperate with said pistons to

7

draw in charges, to compress the charges,
to cause the pistons to be driven at the
explosions of the charges, and to expel the
waste gas after the explosions, said pistons
being equally separated upon the disk. and
sald codperating means including sets of
heads to correspond with the pistons, and a
coOperative disk having similar pistons and
connected to rotate in the opposite dire-tion,
each set comprising two double heads, one
for each disk, each piston codperating with
a head to form a chamber on one side of the
piston, and at the same time coiiperating vith
another head to form a chamber on the other
side of the piston.

10. The combination of a rotary disk hav-
Ing pistons projecting therefrom, an annu-
lar channel in which said pistons travel,
means to colperate with said pistons to draw
in charges, to compress the charges. to cause

70
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the pistons to be driven at the explosions of -

the charges, and to expel the waste gas after
the explosions, said_pistons being equally
separated upon the disk, and said codperat-
ing means including sets of heads to corre-
spond with the pistons, and a codperative
disk having similar pistons and connected
to rotate in the opposite direction, each sct
comprising two double heads, one for each

-disk, each piston codperating with a head to

form a chamber on one side of the piston,
and at the same time codperating with
another head to form a chamber on the other
side of the piston, said pistons codperating
with said heads to form four chambers in
each channel for simultaneous intake. com-
pression, explosion and exhaust, all four of
these functions being performed twice dur-
ing each revolution of each disk.
11, A gas-engine comprising a rotary
disk, a piston thereon, a channel in which
the piston travels, movable heads, and means
to enable said heads to codperate with said
piston to draw in and compress a charge,
and to cause the compressed charge to be
exploded upon the opposite side of the pis-
ton, said means including a companion disk.
and means connecting said disk to rotate ir.
the opposite direction, said companion disk
having a piston to codperate with the piston
on the first disk to control the heads, heads
being provided for said piston upon said
companion disk. ‘
12. A gas-engine comprising a rotary

_disk, pistons thereon, a channel in which the

pistons’ travel, movable heads, and means to
enable said heads to codperate with said pis-
tons to draw .in and compress charges, and
to cause the compressed charges to be ex-
ploded upon the opposite sides of the pis-
tons, said means including a' companion
disk, and means connecting said disk to ro-
tate in the opposite direction, said com-
panion disk having pistons to coGperate
with the pistons on the first disk to control
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the heads, heads being provided for said
pistons upon said companton disk, the heads
for the pistons upon one disk being con-
nected .to those for the pistons upon the
opposite disk. to form double heads to be
cammed to and fro by the opposite pistons,
so that each disk partly operates both its
own heads and those which coiperate with
the pistons of the other disk,

13. A gas-engine comprising a rotary
disk. pistons thereon, a channel ih which the
pistons travel, movable heads. and means to
enable said heads to codperate with said pis-
tons to draw in and compress charges, and to
cause the compressed charges to be exploded
upon the opposite sides of the pistons, said
means including a cempanion disk, and
means connecting said disk to rotate in the
opposite direction, said companion disk hav-
ing pistons to cobperate’ with the pistons
on the first disk to control the heads, heads
heing provided for said pistons upon said
companion disk, the heads for the pistons
upon one disk heing connected to those for
the pistons upon the opposite disk, to form
double heads to be cammed to and fro by the
opposite pistons, so that each disk partly
operates both its own heads and those which
codperate with the pistons of the other disk,

the heads which appertain to one disk being’

paired with those which appertain to the
other. )

14. A gas-engine comprising a rotary
disk, pistons thereon. a channel in_which the
pistons travel, movable heads, and means to
enalle said heads to cobperate avith saud pis-
tons to draw in and compress charges, and
to- cause, the compressed charges to be ex-
ploded upon the opposite sides of the pis-
tons, #aid means including a companion

‘disk, and means connecting said disk to ro-

tate in the opposite direction, said compan-
ion disk having pistons to codperate with pis-
tons on the first disk to control the heads,
heads being provided for said pistons upon
said companion disk, the heads for the pis-
tons upon one disk Leing connected to those

for the pistons upon the opposite disk, to’

form double heads to be cammed to and fro
by the opposite pistons, so that each disk
partly operates both its own heads and those
which cobperate with the pistons of the
other disk, the heads which appertain to
one disk being paired with those which ap-
pertain to the other. the pairs being dia-
metrically opposite. ‘

15. A gns-engine comprising a rotary disk,
pistons thereon, a channel in which the pis-
tons travel, movable heads, and means to
enable said heads to coéperate with said
pistons to draw in and compress charges,
and to cause the compressed chaxges to be
exploded upon the opposite sides of the
pistons, said means including a companion
disk, and means connecting said disk to ro-

tate in the opposite direction, said compan-

‘jon disk having pistons to cobperate with the

pistons on the first disk to control the heads,
heads being provided for said pistons upon
said companion disk, the heads for. the pis-
tons upon one disk being connected to those
for the pistons upon the opposite disk, to
form double heads to be cammed to and fro
by the opposite pistons, so that each disk
partly operates both its own heads and those
which cobperate with the pistons of the
other disk, the heads which appertain to one
disk being paired with those which apper-
tain to the other, the pairs being diametri-
cally opposite, the heads in each pair being
separated a distance which is equal to the

“distance from the top to the bottom of a cam

or piston, so that, twice in each revolution,
all four heads bear against crowns or apices
of their respective pistons simultaneously.

16. A rotary engine comprising multiple-
piston disks facing each other and running
in opposite directions, annular channels in
which the pistons travel, the pistons in the
form of cams for reciprocating the heads or
abutments which codperate with the pistons
to form work-chambers.

17. A rotary engine comprising multiple-
piston disks facing each other and running
in opposite directions, annular channels in
which the pistons travel, the pistons in the
form of cams for reciprocating the heads or
abutments which coiperate with the pistons
to form work-chambers, an explosion cham-
ber or lock being provided which is com-
mon to the two disks..

18. The combination of a shaft, a piston
disk thereon having a face flange forming
part of an annular piston channel or cham-
ber, said chamber being also formed partly
by the face of said disk, and partly by a
cylindrical wall of a drum within which the
disk is fitted, and partly by a vertical face
or wall of the drum, a bevel gear upon said
shaft, a bevel pinion meshing with said gear,
an opposite bevel gear also meshing with
said pinion, and a %)iston disk connected to
the last-mentioned bevel gear to revolve in
the opposite direction from the first disk.

19. The combination of a shaft, a piston
disk thereon having a face flange forming
part of an annular piston channel or cham-
ber, said chamber being also formed partly
by the face of said disk, and partly by a
cylindrical wall of a drum within which the
disk is fitted, and partly by a vertical face
or wall of the drum, a bevel gear upon said
shaft, a bevel pinion meshing with said gear,
4n opposite bevel gear also meshing with
said pinion, and a piston disk connected to
the last-mentioned bevel gear to revolve n
the opposite direction fromr the first disk, the
second, piston having a face flange forming
part of an annular piston chamber, and a
cylindrical drum portion and a vertical
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drum wall forming the remainder of said
chamber. . ‘

20. The combination of a shatft, a piston
disk thereon having a face flange forming
part.of an annular piston channel or cham.
ber, said chamber being also formed-partly
by the face of said disk, and partly by a
cylindrical wall of a drum within which
the disk is fitted, and partly by a vertical
face or wall of the drum, a bevel gear upon
said shaft, a bevel pinion meshing with said
gear, an opposite bevel gear also meshing
with said pinion, and a piston disk connect.
ed to the last-mentioned bevel gear to re-
volve in the opposite direction from the first
disk, the second piston having a face flange
forming part of an annular piston chamber,
and a cylindrical drum portion and a veiti.
cal drum wall forming the remainder of
said chamber, each of said disks provided
with a plurality of pistons at equal circum-

ferential intervals.
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21. In an engine of the character desig-
nated, the combination of two oppositely re-
volving disks each having a plurality of
equi-distant duplex-ca:n * shaped  face pis-
tons, annular channels in which said pistons
travel, and movable abutment heads cotper-
ating with said pistons. .

22. In an engine of ‘the character desig-
nated, the combination of two oppositely re-
volving disks each having a plurality of
equi-distant duplex-cam shaped face pistons,
medially positioned movable abutment heads
mounted in the frame between the disks and
coGperating with the latter, for the purpose
described. : :

23. The combination of a shaft, a piston
disk thereon having a face flange forming
art of an annular piston channel or cham.
ber, said chamber being also formed partly
by the face of said disk, and partly by a
cylindrical wall of a drum within which the

disk is fitted, and partly by u vertical face:

or wall of the drum, a bevel gear upon said
shaft, a bevel pinion meshing with said gear,
an opposite bevel gear also meshing with
said pinion, a piston disk connected to the
last-mentioned bevel gear to revolve in the
opposite direction from the first disk, and
heads or movable abutments to codperate
with the pistons, guide-openings being pro-
vided for said heads in a framework be-
tween said disks, said train of bevel gears
mounted upon said framework.

24. The combination with two oppositely-
revolving disks, each having a plurality of
pistons, and annular channels in which said
pistons travel, of heads or movable abut-
ments to codperate with the pistons, guide-
openings being provided for said heads, each
of said heads being double or comprising
two heads which move as one piece, one for
engagement with the pistons or cams of ane

- 1,362,400

disk, and the other for engagement with
the pistons or cams of the opposite disk.

25. The combination with two oppositely-
revolving disks, each having a plurality of
pistons, and annular channels in which said
pistons travel, of heads or movable abut-
ments to cobperate with the pistons, guide-
openings being provided for said heads, each
of said heads being double or comprising
two heads which move as one piece, one for
engagement with the pistons or cams of one
disk, and the other for engagement with
the pistons or cams of the opposite disk, said
heads fitting in said annular piston channels
to close the same and divide the segmental
space between any two pistons into sub-
chambers, )

26. The combination with two oppositely-
revolving disks, each having a plurality of
pistons, and annular channels in which said
pistons travel, of heads or movable abut-
ments to codperate with the pistons, guide-
openings being provided for said heads, each
of said heads Leing double or comprising
two heads which move as one piece, one for
engagement with the pistons or cams of one
disk, and the other for engagement with
the pistons or cams of the opposite disk, said
heads fitting in said annular piston channels
to close the same and divide the segmental
space between any two pistons into sub-

chambers, and 1aeans to cooperate with said -

pistons and said channels, to cause inspira-
tion, compression, explosion and exhaust to
occur at the same time in the appropriate
sub-chambers during each half revolution of
each disk. )

27. The combination with two oppositely-
revolving disks, each having a plurality of
pistons, and annular channels in which said
pistons travel, of heads or movable abut-
ments to codperate with the pistons, guide-
openings being provided for said heads, eacl,
of said heads being double or comprising
two heads which move as one piece, one for
engagement with the pistons or cams of one
disk, and the other for engagement with
the pistons or cams of the opposite disk, said
heads fitting in said annular piston channels
to close the same and divide the segmental
space between any two pistons into sub-

pistons and said channels. to cause inspira-
tion, compression, explosion and exhaust to
occur at the same time in the appropriate
sub-chambers during each half revolution
of each disk, each double head being in the
form of a bar fitted in the guide-slots in
opposite inner drum walls.

28. The combination with two oppositely-
revolving disks, each having a plurality of
pistons, and annular channels in which said
pistons travel, of heads or movable abut-
ments to coOperate with the pistons, guidc-
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openings being provided for sail heads,
each of said heads being double or compris-
ing two heads which move as one plece, vne
for engagement with the pistons or eams of
one disk, and the other for engagement with
the pistons or cams of the opposite disk, said
heals fitting in said annular piston chanuels
to close the same and -divide the seciental
space between any two pistons into sub-
chambers. and means to codperate with said
pistons and said channels, to cause inspira-
tion, compression, explosion a nd exhaust to
oceur at the same time in the approprigte
sub-chambers during cach half revolution of
of each disk. said heads being so separated
that when any double head stands at the
apex of one piston, it stands at the boettom
of a piston upon the opposite disk.

99. The combination with two oppositely-
revolving disks. each having a plurality of
pistons, and annular chanuels in which said
pistons travel. of heads or movable abut-
ments to cooperate with the pistons. wulde-
openings being provided for said heads,
each of said heads being double or compris-
ing two heads which move as one piece, one
for engagement with the pistons or can of
one disk. and the other for engugement with
the pistons or cams of the opposite disk, suil
heads fitting in said annular piston chaunels
to close the same and divide the segmental
space between any two plstons into sih-
chambers, and meaus to cooperate with said
pistons and said channels, to cause inspira-
tion, compression, explosion and exhaust to
oceur at the same time in the appropriate
sub-chambers during each half revolution of
of each disk, the double heads in each pair
being separated a distance equal to the
length of the sloping side of a piston, so
that a double head may be forced aside by
a cam or piston, while at its oppoesite end
it rides down the slope of the cam or Pls-
ton upon the opposite disk.

30. The combination of a rotary disk hav-
ing a plurality of pistons thereon formed
with sloping sides, a movable Liead, means to
enable said head to cobperate with said pis-
tons successively to draw in explosive
charges, a second head, means to enable the
second head to codperate with said pistons
successively to compress the charges, means
to enable the same heads to codperate with
said pistons to explode the compressed
charges, and expel the exploded gases, a cyl-

inder or chamber into which each charge 15 ..

compressed, said cylinder having an outlet
port, a valve in said cylinder to close said
port, said valve connected to one of said
heads, to be moved thereby to open the port,
and a lock into which the compressed charge
is received through said port.

31. The combination 0}) a rotary disk hav-
ing a plurality of pistons thereon formed
with sloping sides, a movable head, means to

1,362,400

enable said licad to cobperate with said pis-
fons  siccessively  to  draw o explosive
charges, a sccond head, means to enable the
second head to cobperate with said pistons
successively to compress the charges, means
to enable the same heads to cobperate with
said pistons to explode the compressed
charges, and expel the exploded pases, a cyl-
inder or chamber into which each chavge is
compressed, said cylinder having an outlet
port, a valve in said cylinder to close said
port, said valve connected to one of satd
heads, to be moved thereby to open the port,
and a lock into which the compressed charge
i received through said port, said lock hav-
ing an outlet-valve, means to open a nd close
the valve. and means to explode the com-
pressed charge.

32, The combination of oppusitely revolv-
ing disks provided with pistons, anuular
channels in which suid pistons travel, and
movable heads to close said channels and co-
operate with the pistons, ewch channel pro-
vided with an inlet port and an exhaust
port, and each channel also in communica-
tion with a chamber in which the chavge 1s
compressed, together with said compression
chamber, for the purpose described.

33, The combination of oppositely revoly-
ing disks provided with pistons, annular
chanmels in which said pistons travel, mov-
able eads to close said channels and_codp-
erate with the pistons, each channel pro-
vided with an inlet part and an exhaust
port, and cach channel also in communicn-
tion with a chamber in which the charge 18
compressed, a lock common to said chambers
and ont of communieation with them while
the charges ave being subjected to compres-
sion, and means for antomatically opening
communiecation between the chambers and
said lock at the conclusion of the compres-
sion operation.

34, The combination of oppositely revoly-
ing disks provided with pistons, annular
channels in which said pistons travel, mov-
able heads to close said channels and coop-
ernte with the pistons, each channel pro-
vided with an inlet port and an exhaust port,
and each chanuel also in communication
with 2 chamber in which the charge is com-
pressed, a lock common to suid chambers
and out of communication with them while
the charges are being subjected to compres-
sion, means for automatically opening com-
munication between the chambers and said
Jock at the conclusion of the compression op-
eration, and reciprocating piston valves n
caid chambers and connected to said heads,
suid chambers having ports to commuicate
with said lock, said ports closed by said
valves at the compression ope wtion, but
opening automatically at the movements of
the corresponding heads.

35. The combination of oppositely revolv-
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ing disks provided with pistons, annular
channels in which said pistons travel, mov-

able heads to close said channels and codp-

erate with the pistons, each channel pro-
vided with an inlet port and an exhaust
port, and each channel also in communica-
tion with a chamber in which the charge is
compressed, a lock common to said cham-
bers and out of communication with them
while the charges are being subjected to
compression, means for automatically open-
ing communication between the chambers
and said lock at the conclusion of the com-
pression operation, said Jock provided witl%
anc
means for automatically controlling the
opening and closing of said valves.

36. The combination of oppositely revolv-
ing disks provided with pistons, annular
channels in which said pistons travel, mov-
able heads to close said channels and codp-
erate with the pistons, each channel pro-
vided with an inlet port and an exhaust
port, and each channe!l also in communica-
tion with a chamber in which the charge is
compressed, a-lock common to said chambers
and out of communicatign with them while
the charges are being subjected to compres-
sion, means for automatically opening com-
munication between the chambers and said
lock at the conclusion of the compression.op-
eration, said lock provided with valves open-
ing into said channels, means for antomati-
cally controlling the opening and closing of
said valves, said controlling means including
cams provided upon said rotating disks, and
means for enabling said cams to operate
said valves. ,

,37. The combination of oppositely 're
volving disks provided with pistons, annu-
lar channels in which said pistons travel,
movable heads to close said channelsand co-
operate with the pistons, each chalnel pro-
vided with an inlet port and an exhaust

port, and each channel also in communica-

tion with a chamber in which the charge is
compressed, a lock common to said cham-
bers and out of eommunication with them
while the charges are being subjected to
compression, means for automatically open-
ing communication between the chambers
and said lock at the conclusion of the com-
pression operation, said lock provided with

valves opening into said channels, means’

for automatically controlling the opening
and closing of said valves, said controlling
means including cams provided upon said
rotating disks, means for enabling said cams
to operate said valwes, said valves mounted
in the opposite ends of said lock, and yield-
ing means being provided common to said
valves for returning the valves to their seats.

38. The combination of oppositely revolv-
ing disks provided with pistons, annular
channels in which said pistons travel, mov-

11

able heads to close said channels and co-

operate with the pistons, each channel pro-

vided with an inlet port and an exhaust
port, and each channel also in communica-
tion with a chamber in which the charge is
compressed, a lock common to said chambers
and out of communication with them while

.the charges are being subjected to compres-

sion, means for automatically opening com-
munication between the chambers and said
lock at the conclusion of the compression
operation, and reciprocating piston valves
in said chambers and connected to said
heads, said chambers having ports to com-
municate with said lock, said ports closed
by said valves at the compression operation,
but opening automatically at the movements
of the corresponding heads, the heads for
one channel being rigid with those for the
other channel. :

39. The combination of oppositely re-
volving disks provided with pistons, an-
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nular channels in which said pistons travel, -

movable heads to close said channels and co-

“operate with the pistons, each channel pro-

vided with an inlet port and an exhaust port,
and each channel also in communication with
a chamber in .which the charge is com-
pressed, a lock common to said chambers
and out of communication with them while
the charges are being subjected to com-
pression, means for automatically opening
communication between the chambers and
said lock at the conclusion.of the compres-
sion operation, and reciprocating piston
valves in said chambers and. connected to
said heads, said chambers having ports to
communicate with said lock, said .ports
closed by said valves at the compression
operation, but opening automatically at the
movements of the corresponding heads, the
heads for one channe! being rigid with those
for the other channel, and said piston valves
being fixed upon certain of said heads. =~ °

40. The combination of oppositely revoly-
ing disks provided with pistons, annular

channels in which said pistons travel, mov-.

able heads to close said channels and co-
operate with the pistons, each channel pro-
vided with an inlet port and an exhaust port,
and each channel also in communication

pressed, a Jock common to said chambers and
out of communication with them while the
charges are ‘being subjected to compression,
means for automatically opening communi-
cation between the chambers and said lock
at the conclusion of the compression opera-
tion, and reciprocating piston valves in said
chambers and connected to said heads, said
chambers having ports to communicate with
satd lock, said ports closed by said valves
at the compression operation, but opening
automatically at the movements of the cor-
responding heads, the heads for one channel
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beine rigid with these for the other chan-
{1 -

nel, and said piston valves heing fixed upon

certain of said heads, certain of said heads
having ports for the passage of the com-
pressed charges through the heads into the
compression chamber,

11. The combination of oppositely revolv-
ing  disks provided with pistons, annular
channels in which said pistons travel, mov-
able heads to close said channels and co-
operate with the pistons, each channel pro-
vided with an inlet port anfl an exhaust port,
and each channel also in communication with
a chamber in which the charge is com-
pressed, a locl common to said chambers
and out of communication with them while
the charges are being subjected to compres-
sion, means for automatically opening com-
munication between the chambers and said
lock at the conclusion of the compression
operation, and reciprocating piston valves
in said chambers and connected to'said Lieads,
said chambers having ports to communicate
with said lock, said ports closed by said
valves at the compression operation, but
opening automatically at the movements of
the corresponding heads, the heads for one
channel being rigid with those for the other
channel, and said piston valves being fixed
upon certain of said heads, certain of said
heads having ports for the passage of the
compressed charges through the heads into
the compression chamber, said compression
ports provided with back-check valves.

492. The combination of oppositely revolv-
ing disks provided with pistons, annular
channels in which said pistons travel, mov-
able heads to close said channels and co-
operate with the pistons, each channel pro-
vided with an inlet port and an exhaust
port, and each channel also in communica-
tion with a chamber in which the charge s
compressed, a lock common to said chambers
and out of communication with them while
the charges are being subjected to compres-
sien, means for automatically opening com-
munication between the chambers and said
lock at the conclusion of the compression
operation, reciprocating piston valves in
said chambers and connected to said heads,
said chambers having ports to communicate
with said lock, said ports closed by said
valves at the compression operation, but
opening automatically at the movements of
the corresponding heads, the heads for one
channel being rigid with those for the other
channel, and said piston valves being fixed
upon certain of said heads, certain of said
heads having ports for the passage of the
compressed charges through the heads into
the compression chamber, said compression
ports provided with back-check valves, and
means to enable said piston valves to draw
in charges of mixed fuel and air and force

1,382,400

said charges into said lock to angment the
explosive charge thercin.

43. The combination of oppositely revoly-
ing disks provided with pistons, annular
channels in which said pistons travel, mov-
able heads to close said channels and co-
operate with the pistons, each channel pro-
vided with an inlet port and an exhaust
port, and each channel also in communica-
tion with a chamber in which the charge is
compressed, a lock common to said chambers

and out of communication with them while

the charges are being subjected to compres-
sion, means for automatically opening com-
munication between the chambers and said

lock at the conclusion of the compression

operation, reciprocating piston valves in
said chambers and connected to said heads,
said chambers having ports to communicate
with said lock, said ports closed by said
-alves at the compression operation, but
opening automatically at the movements of
the corresponding heads, the heads for one
channel being rigid with those for the other
channel, and said piston valves being fixed
upon certain of said heads, certain of said
heads having ports for the passage of the
compressed charges through the heads into
the compression chamber, said compression
ports provided with back-check ralves,
means to enable said piston valves to draw
in charges of mixed fuel and air and force
said charges into said lock to angment the
explosive charge therein, said chambers for
this purpose having ports in their ends, and
back-check valves in said ports, in communi-
cation with said lock.

44. The combination of oppositely revolv-
ing disks provided with pistons, annular
channels in which said pistons travel, mov-
able heads to close said channels-and co-
operate with the pistons, each channel pro-
vided with an inlet port and an cxhaust
port, and each channel also in cCOmMMUNica-
tion with a chamber in which the charge is
compressed, a lock common to said.chambers
and out of communication with them while
the charges are being subjected to compres-
sion, means for antomatically opening com-
munication between the chambers and said
lock at the conclusion of the compression
operation, and reciprocating piston valves
in- said chambers and connected to said
heads, said chambers having ports to com-
municate with said lock, said ports closed
by said valves at the compression operation.
but opening automatically at the movements
of the corresponding heads, the heads for
one channel being rigid with those for the
other channel, and said piston-valves being
fixed upon certain of said heads, certain of
said heads having ports for the passage of
the compressed charges through the heads
into the compression chamber, said piston-
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valves being cupped out to increase the ca-
pacity of the chambers to receive the com-
pressed charge.

45. A gas-engine comprising a rotar
disk, pistons thereon, a channel in Whicg
the pistons travel, movable heads, and means
to enable said heads to coiperate with said
pistons to draw in and compress charges,
and to cause the compressed charges to be
exploded -upon the opposite sides of the
pistons, said means including a companion
disk, and means connecting said disk to

. rotate in_the opposite direction, said com-

16

20

panion disk having pistons to cooperate
with the pistons on the first disk to control
the heads, heads being provided for said
pistons upon said companion disk, the heads
for the pistons upon one disk .being con-
nected to those for the pistons upon the
opposite disk, to form double heads to be
cammed to_and fro by the opposite pistons,
so that each disk partly operates both its

- own heads and those which codperate with

25

the pistons of the other disk, and' yielding
detents to hold said double heads in ex-
treme positions, : A
46. The combination of oppositely revolv-
ing disks provided with pistons, annular

- channels in which said pistons travel, mov-
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able heads to close said’channels and co-
operate with the pistons, each channel pro-
vided with an inlet port and an exhaust
port, and each channel also in communica-
tion with a chamber in which the charge is
compressed, a lock common to said chambers
and out of communication with them while
the charges are being subjected to compres-
sion, means for automatically opening com-
munication betwen the chambers and said
lock at the conclusion of the compression
operation, reciprocating piston-valves in
sald chambers and connected to said heads,
said chambers having ports to communicate
with said lock, saitf ports closed by said
valves at the compression operation, but
opening automatically at the movements of
the corresponding heads, the heads for one
channel being rigid with those for the other
channel, and said piston-valves being fixed
upon certain of said heads, certain of said
heads having ports for the passage of the
compressed charges through the heads into

the compression chamber, said compression
ports provided with back-check valves,
means tp enable said piston-valves to draw
in charges of mixed fuel and air and force
said charges into said lock to augment the
explosive charge therein, said piston-valves

‘being cupped out to increase the capacity of

the chambers to receive the. compressed
charge,-and means for automatically lock-
ing said detents and releasing them.

47. The combination of oppositely revolv-
ing disks provided with pistons, annular
channels in which said pistons travel, mov-
able heads to close said channels and coGp-
erate with the pistons, each channel pro-
vided with an inlet port and an exhaust
port, and each channel also in communica-
tion with a chamber in which the charge is
compressed,” and a lock for compressed
charges, said lock common to said channels.

48. The combination of oppositely revolv-

-ing - disks provided with pistoris, annular

channels in which said pistons travel, mov-
able heads to close said channels and cosp-
erate with the pistons, each channel pro-
vided with an inlet port and an exhaust
port, and each channel also in communica-
tion with a chamber in which the charge is
compressed, a lock for compressed charges,
said- lock common to said channels, and
means for admitting the compressed charges
to said lock at the conclusion of the explod-
ing and expanding operation.

49. The combination with oppesitely ro-
tating disks having pistons on their faces,
of annular channels in which said pistons
travel, and means codperating with said pis-
tons and channels to effect intake, compres-
sion, explosion, expansion and exhaust twice
in each rotation. ‘

50. The combination with oppositely ro-
tating disks having pistons on their faces,
of annular channels in which said pistons
travel, an ex}}laloding lock or chamber com-
mon to said channels, and means codperating
with said pistons and channels to effect in-
take, compression and exhaust.

JOSEPH DEUBEL.
Witnesses: ‘

JENNIE P, THORNE,
Eprrue B. Liesey,
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