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To all whom it maiy caﬂéern R
Be it known that T, Joun: W‘vr SWANSON, -

a citizen of the United States resicling at Bal-—
lard, in the countyof King and State of Wash-

mﬁ'ton ‘have invented eertain new-and useful

Impl ovements in" Rotary Engines; and I-do
hereby declare the following to be a full, clear;

and exact description of the invention, c:uch a8
will enable’others skilled in the art to whlch :

1t appertains to make and use -the:same.

This mventloﬁ 1elates to lmprevements n

rotary engines. -
- The 1nvent10n 1S deSI wned to meet the e:mst-

ing difficulty in PI‘OdeG"Lsmtable reversible
tu'r bme and particilarly for marine engines,

| '-‘Where 11: s necessary to have'a rapid revers-
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Ing action and at the same time avoid the-jar
arising from the common cranh-shafts In use |

)4} steams DS,
The -ob;j

ot this class which is‘provided with reversing-
valve means assembled with the intake-pipes
of the engine, said pipes provided with com-

municating means within which an e*;haust—f-

valve mechamsm 1S mounted.

centric-valve means for iacﬂltatmﬁ' the op-
eration of the mechanism.

A still further object of the mventlon 1s to
construct a mechanism which will be suitable

for assembling with a secondary mechanism

constructect similar thereto, said second mech-

anism provided with means for receiving the

exhaust steam or luid from the first mech-'

anism.

vention consists in the novel constructions,

combinations, and arrangements of parts, as.

will be hereinafter fully described, illustrated
in the accompanying drawings, and more par-
ticularly pomted out in the cl‘ums hereto ap-
pended. : -

In the drawings, Figure 1 is a side eleva-t

tion of a complete mechanism constructed in
accordance with my invention. Fig. 21is a
top plan view of the construction shown in
Fig. 1.
of the mechanism, showing the eccentric-valve

| means ‘partlyin section.

Fig. 3 1s a transverse central section:

- Fig. 4 is a longitu-
dinal sectional view of the cvhnder ShOWl].’lU‘
1ts-cooperating members in an assembled po-
sition therewith.
of the rotary piston normally retained within
the cylinder. - Fig. 6 is a horizontal sectional

| view of the I'EBVBI‘SIHD‘-V‘LIVG means. --

‘Referring to the drawmos by reference-nu-
mera,ls, 1* desw‘nates a -suitable base, upon
6o

which 15 mount'ed a.sectional cylinder-casing,
which 1s preferably secured: to said base 1*] in

- a-fixed posﬂalon by any suitable removable

means. ~Sald cylinder-casing 1 is preferably
secured near one end of the base 1, and upon
the opposite end of said base is remeva,bly Se-
cured-a suitable standard 3, which is formed
near its upper end with means by which a
driving-shaft 4 is journaled upon said stand-

o ard 3, sald shaft 4 being journaled in the sec-
ect ot the invention relates more-;

particularly to the construction of an engine

tional cylinder-casing 1 “and adapted to extend

transversely through sald cylinder. Keyed
upon the shaft 4 1s a suitable drive or fly
wheel 5. - | |

‘Removably secured to the sectional cylin-
der 1 are a plurality of inlet or intake pipes 6

4 and.7, which are in communication with the
Another object of the invention is to con-
struct an ‘engine which is provided with ec-

interior compartment of the cylinder 1. The
sald pipes6 and T are adapted to engage a pro-

| tuberance 8, formed annular in shape, which
1 1s provided with an annular flange 9, adapted
to receive a like member formed upon each
of the inlet-pipes 6 and 7. A primary inlet:
pipe 10-1s provided with suitable communi-

cating means assembled with said pipes6 and

7. Thesaid communicating means which is-:
assembled with the inlet-pipe 10 comprises.

| suitable reversing-valve casings 11, whichare-
With these and other objects in view the in-

each provided with a rotary valve 12, prefer-
ably formed with a tapering body portion
which permits of the taking up of wear upon
said valves. It will be obvious that said
valves 12 are formed with a suitable port 13.
Sald - valves 12 are provided with inteoral
stems, to which are keyed arms 14, and said
arms- 14 are provided with an actuating-lever
15, which is keyed to said arms 14 by means
of a transverse pin 16, and the stems of the
valves projecting into a recess formed upon
the lever member 15 in each end thereof.

Fig. 5 isa perspective view
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with the intake-pipes 6 and 7 is a suitable
casing 17, within which are mounted exhaust-

“valves 18 and 19, constructed similarly to the
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inlet-valves. (Shown inTFig.6.) Anexhaust-
pipe 20 1s assembled with said exhaust-casing
17 in a communicating position and beneath
said casing. Sald exhaust-pipe 20 isadapted
to receive suitable communicating means for
the purpose of providingaconduit to conduct
steam or liquid from the discharge-casing 17
to the inlet-pipe of a secondary engine when
it is desired to actuate a secondary engine by
the same motive power employed for the op-
eration of the first engine. |

The exhaust-valves 18 and 19 are provided
with means for the synchronous actuation of
the same. Said actuating means comprisesa

“suitable arm 21, keyed to or secured in any

suitable rigid positionto the valve 18, and said
arm is provided with a link connection 22,
which is movably connected to a lever 23,
keyed to the valve 19. It will be obvious
that by moving the lever 23 the valve 18 will
be actuated and rotated within the exhaust-
casing 17. - Interposed upon each of the inlet-
pipes 6 and 7 and between the reversing-valve
mechanism assembled with each of said pipes
is a sliding-valve casing 24, which comprises
in its construction a plurality of sections

which aresecured in an assembled position by

any suitable means. Within said casing 24
is slidably mounted an auxiliary-valve mem-
ber 25, which is provided with a segmental

portion at one of its ends, and at its opposite

end an integral arm 27 is secured. Keyed
upon the shaft 4 is a plurality of eccentrics 28,
which are provided with suitable movable
means which form a connection with the ends
of the arms 27, secured to the sliding cut-off

valves 25.

A rotary piston 29 is secured in a fixed po-
sition upon the shaft 4, and said piston 29 is
provided with a cam structure for the pur-
pose of actuating a sliding cut-off or valve 30.
Said cam structure comprises an integral seg-
mental member 31, said member 31 having a

transverse groove or slot 832 upon 1ts edge,

within which is normally secured a guiding
member 33. Said guiding member 33 1s con-
structed of any suitable material and is se-
cured at each end to the rotary piston 29 by
any suitable means. |

The sliding cut-off 30 is provided with an
integral arm or extension 34, which is adapted
to move between suitable gulding means 35
when the mechanism 1s in operation. The
sliding cut-off or valve is normally held in en-

cagement with the rotary piston 29 by cush-

joning means, which isshown in the drawings
as a coil-spring 36. Sald coil-spring 36 1s
mounted within a tubular casing 37, which 1s
detachably secured to the guiding-casing 38,
within which is formed the guides 35.

The general operation of the mechanism is

763,336

as follows: If one o‘f the valves 12, which is 55’

mounted in the reversing-valve casing 11, as-
sembled with the inlet-pipes 6 an 10, 1s in the
position shown in Fig. 6, (the port 13 is closed
formed in the valve 12, which is mounted
within the casing 11, assembled with the inlet-
pipes 10 and 7,) it will permit of the discharge
of steam or the like iInto the compartment
formed within the eylinder 1 for the purpose
of actunating the piston mounted therein.
When the valves 12 are in the position shown
in the drawings, it will be necessary to throw
the valves 18 and 19 to the position indicated
in the drawings, thereby closing the port
formed upon the valve 18 and opening the
port formed upon the valve 19. By this op-

eration the pipe 7 and the open port on the

valve 19 provides suitable communicating dis-
charge means for the purpose of conducting
the discharged steam to the pipe 20. If it 1s
desired to reverse the engine, it will be nec-
essary to shift the position of the rotary valves
12. Such operation is obtained by throwing
the lever 15 to a position opposite that shown
in the drawings. By this movement the port
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13, formed in the valve 12, mounted within go

the casing 11, which is carried by the pipe

7, is brought into a communicating position

with pipes 10 and 7, and the port 13, formed
upon the opposite reversing valve, will be
simultaneously closed. - Upon the reversing
of the valves12 it will be necessary to reverse
the discharge-valves 18 and 19, thereby clos-
ing the port in the valve 19 and opening the
port tormed in the valve 18, thereby provid-
ing discharge means for the exhaust-steam to
the discharge-pipe 20. The purpose of the
eccentricsliding valves is to prevent live steam
or liquid from being discharged through the
exhaust-pipe before the piston has completed
its stroke and while the said steam 1s being
fed to the compartment formed in the cylin-

der. If the mechanism is not provided with -

&

the sliding cut-off valves 25, the steam would
be fed to the cylinder, and as the piston nears
the end of its stroke, the segmental mem-
ber 31 having passed the exhaust-pipe, direct
communications would thereby be provided
whereby the inlet-pipe is in direct communi-
cation with the exhaust-pipe. It will be ob-
vious that this direct discharge will be the re-
sult if the sliding cut-offs, which are actuated
by the eccentric means, were not employed In
the construction of acompleted device, whether
or not the pipe 6 or the pipe 7 is temporarily
employed for the discharge or the inlet means
whereby the steam 1s conducted to or from
the interior of the cylinder. The sliding cut-
offs 25 are simultaneously actuated, thereby
positively insuring the prevention ot the con-
tinuous discharge of the actuating means for
the rotary piston irrespective of which pipe,
6 or 7, is employed as an inlet for such means
to sald casing.

95

100

10§

110

115

120

125



1O

I5

20

b st —_

763,336

The mechanism is a complete part or sec-
tion of the compound turbine and may be
used singly: but in order to use the exhanst-
steam or other liquids it is preferable to have
a-second engiiie or turbine connected directly
1n close proximity with the first mechanism,
the dimensions, however, of the second. tur-

bine to be apprommatelv twice that of the

first in order to avoid any back pressure from

the exhausting into the cylinder of the second | provided with diverging oommumoatmo‘ mem-

turbine of the discharged steam or fluid. The |
irst mechanism should be |

exhaust-tube of the
constructed so as to exhaust into the intake-
valves of the second meéchanism, and, if de-

sired, one or more additional turbmes may be
operated in conjunction and the entire power

of the steam utilized before final discharge.

The several turbines are arranged in line upon
one- shaft, but are prowded with suitable
coupling oriclutch mechanism, whereby one
or more may be used or dlsen@aoed from the

shaft. In case of compound use or where
there- are several turbines assembled as de-

scribed in order to permit of the rapid re-
versal of all of said turbines together and by

. a single operator it 1s deswablo to have the
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reverse - levers -severally connected with a
hand-rod, so that by drawing said rod hori-
zontally all ot the mlet—valves are reversed
synchronously and by ‘moving the connect-
ing-rod of the exhaust- V‘alves laterally said
Valves are likewise synohronously reéversed.

~ While I have shown in the accompanying
drawings the preferred oonstruotlon of my in-

*Ventlon it will be obvious to one versed in

the art to which this invention relates that
the same principle of opération may be ob-

tained in a mechanism constructed in  con-

formance with this invention, although such | length, communicating, exhaust-valve means

| ssembled with said pipes between said cylin-
105

construction may be: dewated from that spe- -
cifically described and depicted in the accom-
panying drawings, and I therefore reserve the
right to make such alterations, modifications,
and changesas shall fairly fall Wlthm the scope

of my invention.
Having thus fully desorlbed my 1nventlon

what I claim as new, and desu'e fo secure by
Letters Patent, is— .

1. A device of the character described, com-
prising a cylinder, a cut-off valve assombled |
there w1th,f; rotary piston provided with means
for actuating said cut-offvalve-mounted with- -

in said cylinder, reversing-valve means as-

sembled with- said Lylmder communicating

exhaust-valve means assembled with said. cyl-
inder and reversing-valve means and auxil-

iary-valve means interposed between said re-

versing and exhaust valve means.

9. In comblnation with a cylinder, a piston
mounted therein, parallel communicating in-

let means assembled with said oyhnder re-

versing-valve means mounted upon said inlet
means, communicating exhaust means con-
necting said parallel inlet means, and auxil-

ating said sliding-cut-off

tween sald reversmw

- ) )

iary-valve means interposed upon said parallel

inlet means between sald reversing and eX-
haust means.

3. A deviceof the character desonbed com-
prising a cylinder, sliding cut-off means as-
sembled with “said cylinder, rotary-piston
means provided with a cam-surface for actu-

means mounted with-
in said ovhnder inlet communicating means

bers assembled W1th said _oylmder,mmulta-
neously-actuated reversing-and exhaust valve

‘means assembled in a communicating position
- with said diverging members, sliding-valve

means assembled with said diverging members
and imterposed between said reversing and ex-
haust valve means, and means for aotuatmo'
said valve means. - |

4. Adevice of the charaoter descrlbed com-
prising a cylinder, a piston .therefor, inlet
communicating means provided with a plural-
1ty of diverging,. communicating means as-

sembled with' said cylinder, reversmﬁ'-valve

means assembled with each of said dwerﬂ'mw
communicating means,- commumoatmo' eX-
haust means a,ssembled with said. dwercrmﬁ'
means ‘between - sald cylinder and reversing-
valve means,.said exhaust means prowded
with valve means, sliding-valve means assem-
bled with each of said. dwewmw means be-
tween said reversing-valve means and exhaust

| means, and -means for amultaneouqu aotuat—

ing said sliding-valve means. = ¢

5 In oombmatlon with a. ovhnder of a pls—
ton mounted therein, a plurality of communi-
cating pipes or- the Tike. assembled with said
oylmder reversing - valve means interposed
upon each of said pipes intermediate their

der and reversing-valve means, and sliding-
valve means mterposed upon sald pipes be-

means - and exhaust
means.

6. In a demoe of the oharaotor desorlbed

the combination with a cylinder, a revoluble
i piston mounted therein,. a sliding cut-off co-
| operating with said piston mounted within

sald cylinder, of a plurality of communicating

8
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pipes assembled with said .cylinder, simulta-

neously-actuated reversing means assembled
with sald pipes, transverse communicating
means assembled with said pipes, exhaust-
valve means journaled within said transverse
means, sliding synchronously-actuated cut-off
means assembled with said pipes, and means
for manually operating said reversing means.

7. In a device of the character descrlbed
the combination of a base, a cylinder secured

near one end of said base, a standard secured

to said base near the opposite end thereof, a
shaft journaled in said standard and said cyl-
inder, a revoluble piston keyed to said shaft
within said cylinder, rotary, reversing, and ex-

I15
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hausting valve means assembled with said cyl-
inder, sliding cut-off-valve meansassembled 1n

“a codperating position with said reversing and

exhausting means, and eccentric means car-
ried by said shaft and connected to said slid-
ing-valve means for imparting motion thereto.
- 8. In a device of the character described,
the combination with a base, of a removable
standard carried thereby, a sectional remov-
able casing provided with a cylinder mounted
upon said base, a shaft assembled with said
cylinder and standard, a piston keyed to said
shaft within said cylinder, an inlet supply-
pipe provided with a plurality of communi-
cating members assembled with said cylinder,
communicating exhaust means assembled with
said pipesina transverse position,valve means
mounted within said communicating exhaust
means, reversing-valve means assembled with
said pipes, and valve means assembled with
said pipes between said reversing means and
said transverse exhaust means. |

9. In a device of the character described,
the combination with a cylinder, of a revolu-
ble piston mounted therein, said piston pro-
vided with a seemental projection, a guiding
member secured to said piston and segmental
member, a sliding cut-off assembled with said
cvlinder and actuated by said piston, a plu-
rality of communicating pipes assembled with
said cylinder, said pipes communicating with
a single inlet-pipe, a transverse communicat-
ing exhaust-compartment assembled with said
pipes near said cylinder, a plurality of revers-
ing-valve means assembled with said pipes
near said single communicating pipe, simul-
taneously -actuated valve means interposed
between said reversing means and exhaust-
compartment upon said pipes, valve means
mounted within said exhaust-compartment
and means for actuating said valve means.

10. In a device of the character described,
the combination of an annular casing having
a compartment formed therein, a revoluble
piston mounted within said compartment, a
sliding cut-off assembled with said casing, said
cut-off provided with an extension, a remov-
able casing secured to said cylinder-casing,
cushioning means removably mounted within
said casing and adapted to normally press
against said extension of the cut - off, inlet
means provided with reversing-valve means
assembled with said casing,
provided with valve means assembled with
said inlet means, and auxiliary-valve means

interposed between said exhaust means and

6o

reversing-valve means upon said inlet means.

11. A device of the character described,com-
prising a cylinder, a piston mounted therein,
parallel, communicating inlet-pipes assem-
bled with said cylinder, transverse exhaust
means assembled with sald inlet-pipes, valve
means assembled with said transverse exhaust
means, rotary, reversing-valve means assem-

exhaust means

p—
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' bled with said inlet-pipes, and eccentric actu-

ated valve means assembled with said revers-
ing-valve means. - R

12. A device of the character described,;com-
prising a eylinder, a piston mounted therein,
inlet diverging means assembled with said eyl-
inder, valve means assembled with said 1nlet
means, reversing-valve means assembled with
said inlet means, exhaust-controlling-valve
means assembled with said inlet means, and
sliding-valve means codperating with said pis-
ton and interposed between said reversing-
valve means and exhaust-valve means.
~ 18. A device of the character described,com-

prising a cylinder, a piston mounted therein,

an auxiliary casing provided with cushioning
means assembled with said cylinder, a sliding
cut-off valve mounted within said eylinder, and
provided with means for engaging said cush-
ioning means, reversing-valve means assem-
bled with said cylinder, exhaust-valve means
assembled with said cylinder, sliding valves
assembled with said reversing and exhaust
valve means, and eccentrics codperating with
said piston and provided with means for im-
parting motion to said sliding-valve means.
 14. A deviceof the character described,com-
prising a base, a standard secured thereto, a
casing secured to said base, a horizontal shaft
journaled within said casing and said standard,
a fly-wheel keyed to said shaft, a rotary pis-
ton fixed to said shaft within said casing, ec-
centrics keyed to said shaft, a plurality of
communicating pipes secured to said casing
above said shaft, cut-off meansassembled with
said communicating pipes and actuated by
said eccentrics, and reversing and exhausting
valve means assembled with said communi-
cating pipes and said casing for controlling
the operation of the piston. B

15. In ecombination with a cylinder-casing,

of a piston mounted therein, horizontal inlet

communicating means provided with a plu-
rality of horizontal diverging, communicat-
ing meansassembled with said eylinder-casing,
reversing - valve means assembled with each
of said diverging, communicating means, hori-
zontal, communicating exhaust means assem-
bled with said diverging means between said
cylinder-casing and reversing- valve means,
said exhaust means provided with valve
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means, auxiliary-valve means assembled with -

each of said diverging, communicating means
between said reversing-valve means and ex-
haust means, and means for actuating sald
valve means. |

16. Inarotaryengine, the combination with

‘a cylinder-casing, a support assembled there-

with, a shaft journaled upon said support and
insaid eylinder-casing, a piston mounted upon
said shaft within said casing, of a plurality of
primary horizontal, communicating means as-
sembled with said casing, horizontal, trans-
verse, communicating means assembled with
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‘sald primary, communicating means, a plu-

rality of valve members mounted within said
transverseand primary communicating means,
and means actuating said valve members.

17. In combination, of a cylinder, a piston
mounted therein, inlet communicating means
assembled with said cylinder, a primary valve
mounted upon said inlet means, exhaust
means assembled with said inlet means be-

ro tween said cylinder and primary valve, and

an auxiliary valve interposed between said
exhaust means and primary valve upon said
inlet means. |

In testimony whereof I hereunto affix my
signature in presence of two witnesses.

JOHN WM. SWANSON.

Witnesses: |
A. G. MATHER,
(. WarD. Kremp.
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