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To all whom it may concern:

Be it known that I, Lixcorx AL Laxg, of
Yule, In the county of Billings and State of
North Dakota, have invented certain new
and useful Improvements in Rotavy Gas-
Engines; and 1 do hereby declave the fol-
lowing to be a full and clear deseription
thereof. '

My invention relates to gas engines.

The invention consists m the following
construction, arvangement and combination
of daevices, the details of which will first be
fully described and the features of novelty
then set forth and claimed. ,

Tnsthe drawings Figure 1 represents the
side elevation of an engine to which I have
applied 'my improvements. Fig. 2 is a
Jongitudinal central section of the” same.

Fig. 3 is a central transverse section of the

engine. Fig. 4 is a transverse séction on the
Iines C D of Fig. 1 looking in the direction
of the arrow. Figs. 5,6, 7, 8, 9 and 10 are
diagrammatic views illustrating the opera-
tion of the engine. Fig. 11 is a transverse
sectional view of a modified form of engine.
Tig. 12 is u transverse section taken on the
line B ¥ of Fig. 1 looking in the direction
of the arvows.

Referring to the drawings: the piston
chamber 1s housed in & cylinder 1 having
heads 2 at the opposite ends and provided
with bearings 3 for the shafts of the pistons,
The pistons are of the alternating rotary
type. They are preferably of segmental
shape In cross section and are adapted to
rotate within the eylinder 1.

To the central rotary shaft 4 is rigidly se-
cared the segment piston § =0 as to roiate
therewith., Piston 5 may be integrally
formed with shaft 4 or it may be secured
thereto by some meauns, as bolts 6, the sep-
arable construction being preferable in the
particular form of engine adopted as illus-
trating my invention. The complementary
piston 7 iz preferably integral with its hol-
low shaft 8, which shaft extends axially
from cach side of the eylinder 1. This shaft
S is concentric with and surrounds shatt 4 of.
piston 5. The piston 7 is provided with an-
rular heads 9 adjacent to each head 2 of the
evlinder, That portion of the piston 7
which 1 co-extensive with
ton # is cored out or cut away, say to about
three foutrhs of the transverse aren of the
interior of the cvlinder 1. leaving & segment

¥

shaped pisten occupying about the remain-

(=)

the length of pis-

1
!
{
f
t

ing quarter of the area of the cylinder.
istons 5 and 7 are of similar shape in trans-
verse section through the center of the eylin-
der and throughout their effective radial
faces. In the present instance, each piston

oceupies somewhat less than a quarter or 90

degrees of the transverse avea of the oyl-
inder 1. o

On the ends of shaft 4 is rigidly secured -

an arm or eccentric 10 carrying a pin 11 so

as to revolve therewith. Rigidly connected .

to the ends of the annular shaft 8 is an arm

or eccentric 12 carryving a pin or connection
18, These pins 11 and 18 ave connected to
pivotal links 14 which are in turn pivoted to
pins 15 on a rotary member, such as a disk
16, mounted for rotation upon a transmis-

sion shaft 17, eccentric to the shafts 4. and 8.

of the engine. This arrangement of links,
rotary member, and ecceritric transmitting
shaft is shown substantially duplicated uposn
each side of the engine. It is understoad
however that such duplication is not essen-
tial. It is only necessary to have the trans-
mitting mechanism at one side of the engine.
The effect of the arrangement of the arms
and links, the rotary member and transmis-
sion shaft eccentric to that of the engine
shaft, causes each piston to have its rotary
movement alternately accelerated and re-
tarded, with relation to the other piston.
In the link and ecceniric arrangement illus-
trated the maximum variation hetween the
accelerated or retarded speed of one piston
with respect to the other 1s-about one to six.
The variation of speed is directly propor-
tional to the eccentricity hetween the centers
of the engine shafts and the transmitting
shaft. This eccentric arrangement can of

course be varied and the consequent aceel--

erated and retarded speeds of the pistons
correspondingly varied. »

Various ways may be employed to make
the pistons gas or fluid tight in their vevo-
Iutions in the cylinder. As an illustraiion I
have shown the ends of the shaft 4, where it

connects with the piston 5, as beveled and-

split packing. rings 18 abutting thereon
within the annular heads 9 of the piston. 7.
These rings 18 are held to their seats by long
split bushings 19 and collars 20 adjuastabls
for wear by means of ping 21 in the arms or
eccentries 10,

Ordinary stufling boxes are employ
tween the outer piston shafts 8 and the
hearings 8 of the heads 2. To effect the lu-

ed be-
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Lrication of the pistons oil dunets 22 arve
formed in the cylinder casing which com-
municate with annnlar recesses or channels
23 fermed in the outer edge and periphery
of the piston heads 9 and adjacent to the
cylinder heads 2. Openings or channels 24
extend at intervals from the channels 23
into inner annular channels 25 in communi-
cation with the bearings between the pistons
5 and T .and the concentric shafts 4 and 8
permitting these bearings to run in an ade-
quate supply of oil. "

To provide against overheating of the gas
engine the walls of the cylinder are cored
out forming channels 26 provided with suit-
able inlet and outlet pipes to provide an ef-
ficient - circulation of water therein. The
piston 7 is water-cooled by connecting the
water passages 26 of the cylinder with ra-
dial passages 27 registering with radial pas-
sages 28 in the rotary piston heads 9. Pas-
sages 28 communicate with annular water
‘chambers 29 in the piston heads 9 and these
annular passages 29 communicate with lon-
gitudinal water-passages 80 extending length-
wise of the piston. Piston 7 is the only one
shown supplied with water cooling passages,
but it is obvious that piston 5 may be simi-
larly equipped. : .

Preferably in the bottom of the cylinder
1 is arranged a compression chamber 31
for the explosive mixture. The capacity
and shape of this chamber may be variously
modified. Good results are obtained by mak-
ing the chamber relatively narrow longi-
tudinaily of the engine and of length va-
dially thereof mearly coextensive with the
radial width of the segmental pistons 5 and
7. This compression or combustion cham-
ber 81 is provided with ‘an inlet valve 32
leading to a chamber 83. A pipe 34 serves
to bring the explosive mixture fo the cham-
ber 83 from a pump, carbureter or vaporizer,
depending upon the system employed for
charging chamber 81. Valve 32 opens in-
wardly and is provided with a spring for
seating the valve against outward pressure.
- At the left hand of the engine the crank

~arm 12 upon the shaft 8 is formed into an

eccentric upon which is placed an eccen-
tric strap 85 connected to a piston rod 36
and piston 37 of a pump 38. On the right
hand of the engine the piston shaft 4 has
its crank arm 10 formed into an eccentric
about which is placed a strap 85 connected
to a piston rod 36, piston 87 and pump 38,
which are duplicates of those shown on the

~left hand side of the engine. Punyp inlets

39 for air or gas, or a mixture of both ave
-provided with checks and ave the same for
both pumps, ;

40 are ontlet pipes from both pumps pro-
vided with checks 41 for delivering the fluid
to the pipe 3% before described. ,,

A central axial air duct 42 is formed in

558,788

the piston shaft 4 and extends preferably
throughout the length of the shaft. It is
provided centrally of the engine with a
port 43 at right angles to the shaft for tle
purpose of discharging dir into the piston
chamber when said port is not covered by
the piston 7.

Piston 7 is provided with laps or wings 44
on either side and piston 5 is provided with
corresponding recesses 43, the purpose of
which is to delay or regulate the uncover-
ing ‘of the port 43 to fhe interior of the
engine cylinder. The engine cylinder is
provided with exhaust ports 46 controlled
by valves 47, from which lead exhaust pas-
sages 48 into an exhaust pipe 49. The ex-
haust is preferably provided with an ex-
haust fan 50 of some approved type located
therein and adapted to be driven in any
desirable .manner, say by a friction wheel
51 on the fan shaft 52 in contact with ‘the
periphery of one of the rotary members or
disks 16. Tvwo exhaust valves 47 are em-

' ployed in order to provide for the reversi-

bility of the motor. The valve stems of
these valves are connected by a link mech-
anism 53 and an operating handle 34 for
simultaneously opening one valve and clos-
ing the other; according to the direction it
is desired to give the motor.

Tor the purpose of igniting the gaseous
charge in the chamber 31 any style of 1gniter
may be employed. 1 have illustrated an
electrical spark plug of the jump-spark va-
riety at 55, having a terminal 56, the other
terminal 57 of which may be the engine
frame.

In my improved engine two explosions
are caused in each full revoluticn of the
pistons. To effect the closing of the electric
cireuit at each half revolution of the engine
I may employ any automatic device of ap-
proved type. At 58 .1 have illustrated a
means which will secure the above result.

59 is a band encircling one of the trans-
mission shafts 17 provided with oppositely
extending arms 60 each . carrying spring
wipers 61 connected with terminals 62 of an
electric civenit.  Diametrically through the
shaft 17 is inserted a condnctor 63 insulated
from the shaft, the opposite terminals of
which are arranged to engage the spring-
wipers 61 and thereby close the cireuit at
cach half revolution of the engine. The
band or ring 59 is normally stationary and
is provided with a lever or handle 64 by
means of which it is adjustably oseillated for
the purpose of giving a lafe or an carly
sparl in the manner understood in gas cn-
gine practice.

The transmitting shafts 17 are wmounted
on bearings 65.  When the pistons are in the
position shown in diagram Fig. 10 (the di-
rection of rotation being assumed to be
counter-clockwise) the position of the arme
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10 and 12, links 14, disks 16 and shaft 17 are
at balanced or dead-center position. A
slight rotation of the parts however instantly
unbalances the arrangement of shaft and
levers, and, under an explosive charge the
piston 7 is accelerated in speed over that of
piston 5, attaining its maximum acceleration
when in the position shown in Fig. 8. 'In
the further rotation of piston 7 its speed de-
creases gradually until the pistons again re-

‘sume the position assumed in Fig. 10 except

that the pistons are reversed in position and
another dead-center results. It will be no-
ticed that up to this point the combined pis-
tons have made but one half revolution and
that a dead-center position is formed at each

* half revolution of the pistons. While the
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combined stroke of the pistons just pre-
viously referred to has been but half of a
revolution taken together, individually the
piston 7 has made three quarters of a revolu-
tion and the piston 5 one quarter of a revolu-

-tion; owing to.the accelerated movement of

piston 7 over that.of piston 5. The remain-
mg half revolution of the two pistons, taken
together, 1s precisely similar to that of the
first half. ' '

In the diagrammatic views, Figs. 5 to 10,
the centers of the engine shaft, the transmit-

ting shaft, the crank pins 11 and 13 and the

link pins 15 upon ‘the disk ‘16 are all pre-
sc-rveg in various figures in order that the
operation may be more clearly understood.
In the dead center position shown in Fig. 10
any pressure between the pistons will pro-
duce »o rotation because the distance be-
tween the centers of .transmitting shaft 17
and crank pins 11 and 13 is equal. If now
the engine be rotated counter-clockwisé to
the position shown in Fig. 9 the pressure be-
tween the pistons will exert a turning tend-
ency to the left, due to the difference in dis-
tance between shaft-center 17 and pin 183,
and center 17 and pin 11. That is to say
17 11 equals the long end of a lever while
17 18 equals the short end. Thus piston 7

and its crank or eccentric 12 is moving with-

increasing rapidity while crank 10 and its
piston 5 is correspondingly reducing” its
speed. Tt will be nnderstood that immedi-

" ately the pistons have passed the position

55

shown in Fig. 10 in either direction. an ex-

plosion in the compression chamber 81 will
exert an increasing turning tendency of the
pistons in that direction. Tt is therefore de-
sirable to compress an explosive mixture of
2as and -air in chamber 31 and explode it
at or near the instant of passing this dead
point, or position shown in Fig. 10, to allow
it to exert its expansive force between the
piston faces. :

The pumps 38 are arranged to deliver an
explosive mixture .through carbureters or
raporizers (not shown) through pipe 34 and
chamber 33 to compression and explosion

323

2]

chamber 31 In the pesition of the pistons
shown in Fig. 5 one of the pumps will be de-
livering a charge into ehamber 81, the pis-

tons rotating counter-clockwise, and the left

hand exhaust porf 46 being open. At this
poiut piston 5 with its crank pin 11 is trav-
eling about six times faster than piston 7
and its crank pin 13, The previously ig-
nited charge is expanding and doing work
in space 66 between two faces of the pistons,
while the space 67 between the opposite faces
is opened to exhaust. In Fig. 6 piston 5 is
still moving very rapidly and is about to
close the port 46 while piston 7 is moving
slowly, but with increasing speed, and is on
the point of uncovering the compression
chamber 31 and admitting the incoming ex-
plosive fluid into the space 67, The time of

‘admission of the gas 1nto the space 67 can
“be adjusted in the design of the engine, but

here it takes place a small fraction of time
before the exhaust port closes, in order that
the incoming gas may tend to sweep out-any
remaining product of combustion into the

“exhaust passage just previous to its closure

Proceeding to

by the. advancing piston,
now clesed by

Fig. 7 the exhaust passage is
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viston 5, while the charge of gas in the space’’
b i< t)

67 has mingled with what air there was
thevein after closure of the exhaust port.
The admission’ of air to space 67 through
auxiliary air inlet passages is explained
hereinafter. While this air is relied wpon
to furnish the additional portion required

(beyond that delivered by the pump) to ren-'

der the mixture combustible, vet it will be

observed that ‘it is not essential, as the-

pumps can be arranged to deliver any re-

-quired proportion of gas and air into the
)

chamber 81. TIn Fig. 7 the pistons are ap-
proaching one of their dead points and are
rapidly reducing the space 67.. It will be
noticed that the entrained mixture is being
compressed in the-chamber 31, not only by
the closing pistons, but also by the then
ejecting pump which is arranged to reach
the end of its stroke at or near the dead
point of the pistons. During this period the
previously ignited charge is still expanding
and doing work in the space 66. In Fig. 10
the pistons.are closed and the mixture fally
compressed in the chamber 81, where it is be-
ing 1gnited by the spavk plug 53, the com-
mutator having made the requisite contact
at this stage. It will now be observed that
the space 66 upon the opposite sides of the
pistons has become open to the exhaust, its
charge having by this time fully expanded.
When the engine is in motion the fan 50 is
running and tends to create a vacuum in the
exhaust pipe. Coming back again to Fig.
10, exhaust port 46 being open, the air
rushes to fill the vacuum, which has the ef-
fect of drawing air in through the axial air

passage 42 and into the space 66 throngh the
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port 43 which has been uncovered by the
piston 7. It will be seen that the duct 43 has
become uncovered some time previous to the
opening of the exhaust, under which circum-
stances the space 66 would exhaust to some
extent through the port 43. This may be
avoided by placing inwardly opening checks
in the air passage 42, or by locating the
main exhaust passages as shown in Fig. 11,
which Igtter construction in many cases may
prove to be desirable. It will be observed
that neither the air duct nor the fan are es-
sentinl to the working of thie engine, but
where they can be installed it is believed that
superior economy results through the freer
exhaust. When air is drawn in through the
central duct, moreover, it will not only draw
heat from the central shaft but will also be..
carried arvound and mingled with the next
entering charge, thus insuring sufficient air
to produce perfect combustion, and permit-

' ting the use also of smaller charges. All the

air may be introduced between the pistons
through the port 43 and the pumps simply
used to inject the requisite quantity of gas.
"The exhaust port 46-1s alternately opened to
both the spaces 66 and 67 as the engine re-
volves, thus serving to exhaust gases for
both strokes. Proceeding now to Fig. 9 the
space 66 is still found exhausting while the
exploded charge from the chamber 31 is
now exerting its full force upon the piston.
7. The rate of revolution of this piston is
accelerating very rapidly while piston 5 is
having its speed retarded in a proportionate
degree, being, in fact, nearly standing still,-
momentarily. In Fig. 8 we find the pistons
in the position shown in Fig. 5 except that
they have changed places, and space 66 1s
exhausting and space 67 is expanding and
doing work. The position of the pistons has
now been followed in detail through one-
half of the revolution of the transmitting
shaft. The second half of the revolution in-
augurates the same chain of events, from
which it will be seen that the engine has two
impulses and two exhausts in each full
revolution. :

If the engine be running counter-clock-

wise as shown and the spark set forward,

so as to explode the charge, say at the pis-
ton position shown in Fig. 7, a, retarding
effect would be had and the engine would.
then tend to run in the opposite direction.
To reverse its direction it is only necessary
to throw first the exhaust valves, opening
the right-hand passage while closing the
Teft, and then setting the spark forward un-

til rotation is established in the desired di-

rection, after which the spark may be:ad-
justed to suit the reverse speed.

In practice the charge will have to be ig-
nited some . little time before the pistons
reach the dead points or positions shown in-

5 Tig. 10 in order to afford sufficient time for

953,788

the proper explosive burning of the gas, de-
pendent altogether upon the speed of the
pistons. The setting of the spark forward
beyond the degree necessary to secure igni-
“tion may be taken advantage of to govern
the engine in a sensitive and positive man-
ner. In such use the admission valve 32
seats itself instantly upoi ignition, thus pre-

cluding further admission of gas, it_being
1

“apparent that the governing is accomplished, -

not only by the retardation of the pistons,
but also by cutting off the admission of gas,
which is conducive to economy. Another
effective method of governing the engine is
found in partially throttling the exhaust by
means of the lever 54. If the free exhaust
be obstructed to some degree, a portion of
the last expanding charge will be entrained
between the pistons. After the exhaust pas-
sage has been closed by the piston as at Fig.
7, the back pressure thus engendered serves
to hold the admission valve to its seat against
the action of the injecting pump.. If there-
fore any charge be exploded and thereafter
prevented from wholly expanding and ex-
hausting, the remaining portion will be car-
ried around and recompressed in the cham-
ber 81, this compression holding back fur-
ther admission of gas,
gine to miss an impulse.

Immediately after an explosion has taken
place the leverage of one piston over the
other is rapidly increasing, while at the same

and causing the en-
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time the pressure due to the expanding

charge is reducing, the result being a close
approximation to a constant turning effort
_upon the main crank pins. The pistons being

‘coupled to the main crank pin, and conse-

100

quently together, their inertia stresses balance -

each other. Thus, their relatively changing
speeds being always directly proportional, it
will be seen that any inertia effect tending in
one direction is exactly balanced by a like ef-
-fort tending in the opposite direction, the re-
sult being the mean of the two stresses. The
higher the speed the less tendency there is
to vibration.  The leakage, at most, without
any packing between the ‘ends and circum-
ferential faces of the pistons, in a well de-
signed engine, can. be but small at high
speeds especially, for, during a large portion
of cach stroke, any leakage of gas must
necessarily occur in a‘zone of explosion and
expansion where it will be ignited and util-
ized. But packing strips may be employed
if desired. :

" This type of éngine is particularly adapt-
ed, for instance, for automobile work, and
the driving sprockets or gears may be at-
tached to each of the transmission shafts 17.
For marine or other uses the piston exten-
sions, cranks and shaft at one end of the

engine may be dispensed with if desired.

This is also true in automobile work where

the engine is set fore and aft. While these
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cating engines of like power, and hence more
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- having an area of about 45
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uses are mentioned the engine is by no means
confined thereto. . -
It will be noted that the stroke of the en-

“gine being circumferential with regard to

the cylinder, and equaling one half of the
cireumference, its length is greater propor-
case. with the recipro-

area 18 afforded within which to expand the
operating gases, thus resulting in a lower
terminal pressure with increased economy.
‘While the pistons have been shown in
cross section in the form of quadrants, or.
degrees, yet it
will be understood that this area is largely
dependent upon the eccentricity existing be-
tween the centers of the engine shafts and
that of the transmitting shaft. This varia-
tion will be governed by general conditions

‘of practice. The degree of eccentricity di-

. rectly governs the stroke of the piston and

25
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consequently the ‘ratio of leverage which
each will obtain over the other in turn as
the engine revolves. In the illustrations
there is a maximum leverage of about 6 to
1 for each of the pistons, receding to nothing
at the dead points, the mean leverage being
about 3 to 1 throughout the entire revolu-
tion. The pistons may be cored out in-
teriorly either for lightness or for fluid cool-
ing action, or they may have their opposing
taces 70 cored out as shown in Fig. 11 for

“che_purpose of compressing and holding the
~major portion of the compressed gas charge
In such a case the com-

between said faces.
pression chamber 31 may be reduced to a

‘mere sparking chamber as shown in -the

same figure. In this figure the gas and air
are Introdiiced at one of the ports 71 de-
pending upon ‘the direction of rotation.
The exbaust ports are formed in the uppér
portion of thé" cylinder.

The pumps are arranged to give a fast
suction and a slow delivery, preferably.
The piston cranks 10 and 12 are set directly
opposite their respective piston segments, so
that their weight will tend to balance that
of the segment pistons. .

While I have described my invention in
connection with a motor iHustrating a spe-
cific way of carrying out my invention I de-
sire it"to be understood that such illustra-
tions ‘are a mere exemplification of the in-

vention, and the invention is by no means.

confined thereto. All practical manifesta-
tions of the invention which come within the
scope of the claims ave specially intended to
be covered thereby. '
I claim— R

1. In a rotary explosive motor, a shaft,
a plurality of pistons, a casing, an exhanst
system comprising an exhaust port, means
for closing and varying the opening of said

port, a main inlet port, and am anxiliavy air.

inlet port opening through said shaft

>

2. In a rotary explosive motor, a shaft, a
plurality of pistons, a casing, and an ex-
haust system’ comprising an exhaust port,
means for varying the opening of said port
and for closing same, an exhaust pipe lead-'
ing from said port, an exhaust-fan driven
by the motor for creating an induced draft
in said pipe, and an air inlet port opening
through said shaft.

3. 1n a rotary explosive motor, the combi-
nation of a shaft, a casing, a plurality of
pistons rotatable in said ecasing, rotafable .
annular heads connected with one of said
pistons, and packing rings interposed be-
tween sald shaft and said rotatable anndlar
heads. '

4. In a rotary explosive motor, the com-
bination of a shaft, a casing, a plurality of
pistons rotatable in said casing, rotatable
annular heads connected with one of said
pistons, and a lubricating system comprising -
ducts adjacent to said anmular heads and
other bearing surfaces, and an exterior lubri- _
cant-supply. ‘ : :

5. The combination of a casing, a shaft, a
plurality of pistons, rotatable. within said
casing, a shaft non-concentric with the shaft
first mentioned,: connections between said
pistons and said non-concentric shaft where-
by said pistons are caused to alternately ap-
proach and recede from each other at con-
stantly-varying relative speeds, a combus-
tion-chamber adjacent to the point in the
travel of said pistons where two- of them
closely approach each other, pump-means
for injecting an explosive medium info said
combustion-chamber at a point in the travel
of two of said pistons when they are adja-
“cent to said chamber and approaching each
other, variable means for exploding the ¢x- 165
plosive medium at a point in the travél of
two of said pistons when said pistons are
“adjacent to each other and the combustion-
chamber, variable exhaust ports in said
casing, an auxiliary port opening through 116
said shaft, and draft-inducing mesns con-- .
"nected with said exhaust-ports. :

6. In a rotary explosive motor, a cylin-

- drical casing having stationary heads, a hol-

low shaft passing through each head and vev- 115
oluble in bearings therein, annular, revolu-

ble heads, one on each part of said shaft with-

in the casing and each adjoining one of said
stationary heads, and a_segment - constitut-
_ing a piston: moving within the casing” and 120
connecting said ¥evoluble heads. s

7. In a rotary explosive motor, a cylin-
drical casing having stationary heads, a hol-
low shaft passing through each head and
revoluble in bearings therein, annular, revo- 125
luble heads, one on each part of said shaft
within the casing and each adjoining one of
said stationary heads, a segment constituting -
4-piston moving within the casing and corm- - v
necting said reveluble heads, a second shaft 130
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passing through that first named and revo-
luble therein, and a second segment on said
second shaft constituting a piston, moving
between the revoluble heads. '

8. In a rotary explosive motor, a cylin-

“drical casing having stationary heads, a hol-

low shaft passing through each head and

- revoluble in bearings therein, annular, revo-

10

- casing and connecting said revoluble heads,
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luble heads, one on each part of the shaft
within the casing and each adjoining one
of said stationary heads, a hollow segment
constituting a ‘piston moving within the

a second shaft passing through that first
named and revoluble therein, and a second
segment on said second shaft constituting

a piston, moving between the revoluble

heads. .
9. In a rotary explosive motor, a cylin-

.drical casing having stationary heads, a hol-

low shaft passing through each head and
revoluble in bearings therein, annular revo-
luble heads, one on each part of the shaft
within the casing and-each adjoining one of
said stationary heads; annular recesses in-

termediate the revoluble heads and the sta- |

tionary heads; .and a segment constituting
a piston moving within. the casing and con-
necting said revoluble. heads. '

10. In a rotary explosive motor, a cylin-
drical casing having stationary heads, a hol-
low shaft passing through each head and
revoluble in bearings therein, annular revo:
luble. heads, orie on each part of the shaft
within the casing and each adjoining one of
said stationary heads, annular recesses inter-
mediate the -revoluble heads and the sta-
tionary heads,” stationary ports communi-
cating with said recesses for carrying fluid
to them,and a segment constituting a piston

moving within' the casing and connecting

said revoluble heads. =

11. In a rotary explosive motor, a cylin--
drical casing having stationary heads, a hol-

low shaft passing through each head and rev-
oluble in: bearings therein, passages leading
to the bores of said hollow shafts to convey
fluid thereto, annular revoluble heads, one
on each part of the shaft within the casing
and each adjoining one of said stationary
heads, annular recesses intermediate -the

l
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revoluble heads and the stationary heads,
and a segment constituting a piston moving
within the casing and connecting said revo-
luble heads. ' L :

12. In a rotary explosive motor, a cylin-
drical casing having stationary heads, a hol-
low shaft passing through each head and
révoluble in bearings therein, annular revo-
luble heads, one on each part of the shaft
within the casing and each adjoining one of
said stationary heads, annular cavities in
the revoluble heads for cooling fluid, and
a segment constituting a piston moving

" within the casing and connecting said revo-

luble heads. :

13. In a rotary explosive motor, a cylin-
drical casing having stationary heads, a hol-
low shaft passing through each head and
revoluble in bearings therein, annular, rev-

oluble heads, one on each part of the shaft’
within the easing and each adjoining one.
of said stationary heads, a longitudinally

cored segment constituting a piston moving
within the casing and connecting said revo-
Iuble heads, a third shaft passing through
those first named and revoluble therein, and
a segment on said third shaft constituting a
piston, moving between the revoluble heads
and communicating with the core in said
segment. -

14. In a rotary gas engine, the combina-
tion of a cylindrical casing, stationary heads
thereon, two pistons revolving in said cas-
ing, two rotary annular heads connected by

60

65

70

75

80

85

one of said ‘pistons, concentric shafts, one ~

for each piston, journaled in said stationary
heads and extending at one end outside of

the casing, a shaft eccentric axially to the

first two, & flange thereon provided with dia-
metrically-opposite crank pins, a crank pin-

connected with each of the first two shafts,
and two links, each connected at one end
to one of said crank pins and both connected
pivotally with one of the pins on said flange.
"In testimony whereof I have affixed my
signature in the presence of two witnesses.

 LINCOLN A.LANG. .
Withesses:
Davm G. McCarruwm,
Drris Broww.
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