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Specification of Letters Patent.

atented Dee. 28, 1909.

Application filed June 7, 1809. Serial No, 500,752.

To all whom 1t may concern:

Be 1t known that I, Crinron Guyer, a
citizen of {he United States, residing at
Muncy,in the connty of Tiycoming and State
of Pennsylvama, have mvenfed certain new
and useful Tmprovements in Rotary Iin-
gines; and I do hereby declare the follow-
ing to be a fully clear, and exact deseription
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same.

This Invention 1s an improvement in ro-
tary engines, of that class 1n which the pis-
ton-abutment moves 1 a circular orbit
within an annular working chamber, and
the motive fluid 1s admitied, at one side of o
rofary abutment, mto the working chambor
behind the piston-abutment. and 1s exhanst-
ed 1 front of the Intter at the opposite side
of satd rotary abutment. |

The objeets of the present invention nre (o
produce a practieal engine of great sini-
plicity of construction and economienl in
operation; to eliminate the friction of nov-
g parts as far as possibley to increase the
working surface of the piston abutment for
nogiven cross seetion of working chamber:
(o provide stmple means whereby the engine

. ' 1
iy be ennsed (o drive either vight or loft;

Lo provide such engine with readily con-
trollable valve mechanism operated by an
cceentric and capable of being adjusted to
et off the steam at any desired point in the
working stroke of the piston abutment so as
to permit the engine to be opernted in part
by the expansive force of the motive fluid;
and Lo so conneet the parts that absolute
Certninty 1n operation 1s insured and the
engine ean be run at high speed with great
efliciency. . |

[ will now expluin the invention in defnil
with reference to the accompanying draw-
ings which form part of this specification
and the parts and combinntion of parts for
which protection is desired will be summa-
rized in the elaims following such detailed
deseription of the engine.

Im snid drawings: FFigure 13s a front end
elevation of an engine embodying the inven-
Lion, and showing the preferred arrange-
ment of valves und eccentric devices for op-
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erating the same. Tig. 2 1s a side elevation

of such engine, partly broken away to show
interior parts. Fig. 3 1s a vertical sectional
view of such engine on line 3—3, IFig. 2
looking from the gear side, and showing in
full lines the position of parts when the
main valve is beginning to open; and in
cdotted lines the positions when main valve
1s fully opened. Tig. 4 is a sectional view
of a single acting engine of slightly modified
construction. ,

In the preferred embodiment of the in-
vention (Ifigs. 1to 3), the engine has a main
circular piston 3 fixedly sceured upon a
main slm%t 2, within a cylindrical recess in
the central part 1 of the casing, the recess

being of larger diameter than said piston, so

@8 to form an annular workine chiamber 1#

between the outer periphery of the piston 3

and the outer periphery of said recess. This
working chamber 1* i1s traversed by nabut-

‘ments 3* projecting from the periphery of

piston 8, said abutments 3* corresponding in
cross section to the cross scctional area of
chamber 1%, and being adapted to move

freely 1n osaid chamber 18 as the piston ro-

tutes.,  Thoe piston may have one or more
nbutments 3% in the preferred form of en-
agine two abutments 3* are provided on pis-
ton 3, ut dinmetrienlly opposite points. The
piston 8 may be recessed at the sides of cach
abutment, as shown at 8"; the radially dis-
posed sides of stch recesses ndjacent the
nbutments 3* forming continnntions of the
working or pressure surfaces of such abut-
ments.

T'he shaft 2 has bearings in the end-plates
1° 1%, of the cnsing, which plates nre suitably
stenm tightly secured to the central recessed
portion 1 of the casing, and arve fitted closely
against the sides of piston 2, and form and
close the sides of chamber 1.

Coacting with the piston abutments 8* is o
rotary abutment 4 which is preferably ar-
ranged nbove piston 3 and fitted within a
corresponding cylindrical recess in part 1
of the casing. The abutment 4 projects into
and across the working chamber 1* and nor-

mally contacts with the periphery of piston

3 and closes the chamber 1* at a point be-

| tween the 1nlet ports 1™, and the vent open-
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ing 1°. The vent 1° may be connected with |
a pipe 8 to carry away the vented fluid.

The rotary abutment 4 is provided with
a peripheral pocket 47 adapted to register
with each piston abutment 3% as 1t reaches
the abutment 4, and allow the piston abut-
ments 3* to move past the rotary abutment 4.
The abutment 4 1s caused to turn with the
same peripheral speed as the piston 3, by
suitable means,
shaft or trunnion 4° of the abutment 4
(which trunnion is extended through a suit-
able bearing in the side plate 1¢) and mesh-
ing with a pinion 2° on shaft 2 as shown.
The said pinions are preferably inclosed n
a housing 1° attached to the casing as shown;
and a fly wheel or pulley (not shown) can
be mounted on shaft 2 exterior to said hous-
ing. . When the piston has two abutments
3t the rotary abutment 4 should be geared
to rotute twice for each rotation of the pis-
ton. |

"The admission of the motive fluid to port
1™ is controlled by a valve 5 contained in a
casing 5 sccured to the engine casing, 1s
shown in the drawings, the outlet port 57
of said easing communicating with the en-
Valve 5 1s
preferably provided with a transverse port
5e the ends of which are alternately brought
into register with port 5" as the valve 1S
rocked, and the said port 5° is continunlly
in communication by a slot 5° with a motive
fluid supply, such as a steam generator, by
suitable pipe connections indieated at 5

“On the projecting stem 5" of valve 5, 1s a
valve lever 5% which is connected by o link
6, to an cecentrie strap 6 on an cccentrie 6
fast 1o shaft 2, and preferably located nt the
side of the ensing opposite the fly wheel,
The connections between the valve lever Bf
and cccentric strap 60 are preferably adjust-
able and may be a thread and socket connee-
tion as shown at 0%, so that the connections
may be adjusted to cause the engine to op-
erate under more or less expansive effect of
the fluid. Obviously the connection mny be
rendered adjustable in other ways.

The working chamber 1* is provided at n
point between the inlet port 1™ and vent 1°

“with an exhaust port 10 {o which may be

bb

60

connected a_pipe 7 to convey the exhaust
fluid to any desired point of discharge.

The inlet valve 6 should be so adjusted
that the motive fluid will be admitted only
after piston abutment 8* has fully passed
the rotary abutment 4, and the Intter turned
so that 1t closes direct communication be-
tween thoe port 1™ and vent 19 (see Fig. 3),
at opposite sides of said rotary abutinent;
and the motive fluid should be cut oft before
that abutment 8% agsinst which the fluid 1s
acting reaches exhaust port 175 the expansive
force of the propelling fluid can thus be

such as a pinion 4¢ on the

044,361 "

atilized for any desirable part of the work-
ing stroke of cach abutment 4% After an
abutment 3* passes exhaust port 1° the work-
ing fluid is exhausted behind such abutment
32 and any fluid that may be trapped im ad-
vance of such abutment, between 1t and the
rotary abutment 4, is vented through outlet
1°, In order to relieve the pressure some-
what before the abutment 3* reaches outlet
1, I provide a short channel 171 nthe side of
chamber 1%, through which the fluid begins
to escape in advance of the piston abutment
before the latter reaches the exhaust port 17

In order to drive the engine either right

or left a sccond inlet valve, similar to that,

already described, may be located on the
casing at the opposite side of abutment 4.
as indieated at 5%, the outlet port of (his
valve communieating with an let port 1°
lending into working chamber 1% 2\ vent
opening 1* may also be formed at the side
of rotary abutment 4 opposite vent 1° ancl
an exhaust opening 1% at the end of chan-
nel 19 opposite opening 17, The vent 1* can
be normally closed, as by a plug 1% and the
exhaust port 1% normally closed as by a plug
1t. The valve 5% will also be normally closed
when the valve 5 is in operation.

When it is desired to have the main pis-
ton turn in the oppesite dirvection to that
ndieated in the drawing, the eceentric and
strap are disconnected from the right-hand
valve 5, us shown in IFig. 1, and similavly
connected to the left-hand valve 5% The
vent 1° ean then be closed by plug 17 and
vent 1# connected with pipe 8; and the ex-
haust port i* can be closed by plug 1t nnd
the ontlet port 1" opened and connected with
pipe 7. Then the engine will operate as
above described, but the mwmain piston 3 will
(urn in the opposite diveetion from that m-
dieated in the drawings.

While T have shown the piston 3 as pro-
vided with two abutments 8* in Figs, 1 and
3. it is obvious that the number of piston
abutments might be varied, and the rotary
abutment. 4 so proportioned and operated
as to permit the passage of the piston abut-
ments at the proper times and the valve be
adjusted to control the fluid 1 the proper
manner.  Where but one abutment 1s used
both exhnust ports 1» and 1% might be closed
and the steam exhinusted thropgh either vent
10, or 18, which will then serve as an exhaust
pert and allow a longer working stroke of
the piston abutment.

In the modification illustrated in Ifg. 4
the similarly marked parts correspond with
like parts in other figures. ‘The piston 2
however has but one abutment 3%, and n
order to give it n greater working stroke the
exhaust port 11 is loeated nbout in the posi-
tion of one of the vent ports 1° in the

| double acting engine (Ifigs. 1-3), and port
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11 serves both as an exhaust and vent.  In
place of the double acting valve i shown 1
{1 2, a0 single acting valve 15 05 used, it
operated by the cecentric as shown. (Oh-
viously by duplicating the inlet and ex-
haust perts, as deseribed, for the double act-
ing engine, (Figs. 1-3) the engine shown In
[1e, 4 conld be made reversible. In oper-
ating this single acting engine the eccen-
(ric 1s set to open valve 1 and admit steam
(o the working chamber when the piston
abutment 2 has passed port 1° as indieated
in Itig. 4, and continue to admit steam to the
workimg chamber for any desived part of
(he stroke, until the abutment 3* reaches
the forward end 1 of channel 19, but pret-
crnbly the steam is eut off before the abut-
ment reaches this point, so that the piston
will he operated by expansion until the ex-
haust port is uncovered. The inlet port
is then closed until the abutment 3" has re-
passed the rotary abutment 4, and neain
venched the position indieated in Fig. 4.

[{aving thus deseribed my invention what
[ elanm s

1. In a rotary engine the combination of
a easing, o rotary piston therein, an nnnular
working chamber surrounding  the piston,
ann abutment on the piston within the work-
ine chamber, 1 rotary abutment beside the
niston,  normally  bloeking  the working
chamber and provided with a pocket to per-
mit the passage of the piston abutment,
cenring for rotating the rotary abutment 111
anison with the piston, no main inlet port,
an exlmust port, and a channel in the side

“of the working chamber leading from the

exhaust port toward the mlet port,

o, In oa rotary engine the combination of
L casing, n rotary piston therein, an annuiny
working chamber surronnding the piston,
dinmetrically opposite abutments on l}iu PIS-
ton within the working chwmber, n rotary
abutment beside the piston, and normally
blocking the working chamber, provided
with n pocket to permit the passage of the
niston nbutments, gearing for rotating the
Datment in unison with the piston, an mlet
port at one side of the rvotary abutment, o
vent at the opposite side of such abutment,
an exhaust port intermedinte the inlet port
ad vent, and o venting channel Jcmlling
from the exhaust port toward the inlet port.

3. In a rolary engine the combination of
A casing, o rotary piston therein, nn annulav
working chamber surrounding the piston,
dinmetrienlly opposite abutments on tlhu. UGS
ton within the working chamber, n rotary
abutment beside the piston provided with
n pockel to permit the passage of the piston

abulments, gearving for rotating the abut-
ment in unison with the piston, o main inlet
port and o vent at opposite sides of the ro-

tary abutment, and an exhaust port inter-

il

a

nodiate the inlet and vent; with a main
shaft conneeted with the piston, a main inlet
cnlve. an eccendrie on the main shaft, and
adjustable connections between the cecenfric
and =aid valve for operating the atter.

1. In a votary engine the combination of a
casing, having an annular working chamber,
a votary piston in said chamber having an
abutment, a rotary abutment beside the pis-
ton hlocking the working chamber and hav-
ing a pocket to permit the passage of the
piston abutment, gearing for rotating the
rotary abutment in unison with the piston,
a main inlet port at one side of the rotary
abutment, a vent at. the opposite side of the
rotary abutment, an exhaust port interme-
dinte the vent and inlet. a main shaft con-
nected with the piston, a main valve con-
nected to the inlet port, a lever on the valve
stem. an eccentric on the main shatft, an cc-
centric strap, and adjustable connections be-
Lween the eccentrie strap and said lever for
operating the main valve. '=

5. In o rotary engine the combination of
a casing, a volary piston therein, an annular
working chamber surrounding the piston,
an abutment on the piston within the work-
ing chamber; a rotary abutment beside the
piston provided with a pocket to permit the
passuge of the piston abutment, gearing for
rotating the abutment in unison with the
piston, an inlet port at each side of the ro-
tary abutment, means for closing either one
of these ports, an exhnust port intermediate
the inlet ports, o main shaft connected with
the piston, an eccentric on the main shaft, a
valve for eaeh inlet port, and means for con-
neeting either inlet valve with the ceceentrie,

6. In a rotary engine the conthinntion of
a ensing, 0 rotary piston thereing an annula
working chamber surronnding the piston,
dinmetriently opposite abutments on the pis-
ton within the working chamber, a rotary
abutment beside the piston having a pocket
to permit the passuge of the piston abut-
ments, and gearing for rotating the abut-
ment in unison with the piston; an nlet
port nt ench side of the rotary abutment,
andd o pair of exhuust ports intermediate the
inlet ports; with a main shaft connected
with tllw. piston, an inlet valve for each m-
let port, an eccentric on the main shatt,
means for operating cither valve from said
cecentrie, and means for closing one inlet
and one exhaust port when the other inlet
and exhaust port are opened.

7. In a rotary engine the combination of n
casing having an annular working chamber,
n rotary piston in said chamber having an
abutment, n rotary abutment beside the pis-
ton blocking the working chamber and pro-
vided with a pocket to permit the passage of
the piston abutment, gearing for rotating
the rotary abutment in unison with the pis-

65

70

76

30

89

90

100

105

110

120

125




¥ 044,361

(on. 1 main inlet port at each side of the ro-
ey abutment, two exhaust ports mterme-
dinte the inlet portse means for closing one
mlet port e one exhaust port when the
other intet and exhaust ports are inuse, 4
cin <haft connected with the piston, &
calve for each inlet port, a lever on the valve
“em. an eceentrie on the mai shaft, an ec-

contric strap and means for connecting the
cecentric with either inlet valve. 10
[n testimony whereof T afhix my siognature,
in presence of {wo witnesses.
 CLINTON GUYER.
Witnesses: '
TrioyMas S Orr,
Harry . Rocers.
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