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Unrtep STAaTES PATENT OFFICE.

ORALDUS ORVEL GOULD, OF SPRINGDALE, MICHIGAN.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 506,999, dated October 17, 1893.
Application filed May 31,1893, Serial No, 476,081, (No model.)

To all whom it may concern:

Beitknown thatI,ORALDUS ORVEL GOULD,
residing in Springdale township, near Cope-
mish, in the county of Manistee and State of
Michigan, have invented a new and Improved
Rotary Engine, of which the following is a
full, clear, and exact description.

The object of the invention is to providea
new and improved rotary engine, which is
simple and durable in construetion, very ef-
fective in operation, adapted to be reversed,
and arranged fo utilize the motive agent eco-
nomically and to the fullest advantage.

The invention is an improvement in the
class of rotary engines having a eylinder pro-
vided with steam chests, valves and gates on
opposite sides of the shaft,

The improvement consists in the construe-
tion, arrangement and combination of parts
hereinafter deseribed and claimed.

The invention also consists of certain parts
and details and combinations of the same, as
will behereinafter deseribed and then pointed
out in the claims.

Reference is to be had totheaccompanying
drawings, forming a partof this specification,
in which similar letters of reference indicate
corresponding partsin all the figures.

Figure 1 is a side elevation of the improve-
ment. Fig.21s an end elevationof the same,
with the cam for moving the gates shown in
section. Fig. 8 is a fransverse section of the
improvement on the line 3—3 of Fig.1. Fig.
4 is a side elevation of the improvement with
one-half of the cylinder removed. Fig. 5 is
an enlarged sectional plan view of the same
on the line 5—35 of Fig. 4. Fig. 6is a perspec-
tive view of the packings for the piston arm.
Fig. 7 is a side elevation of the cylinder with
the steam chest covers-and the slide valves
removed. Fig. 81is a face view of the cam
for moving the gates. Fig. 9 is an enlarged
rear face view of oneof the slide valves. Fig.
10 is a sectional plan view of the same on the
line 10—10 of Fig. 9. Fig. 11 is a cross sec-
tion of the same on the line 11—11 of Fig 10.
Fig. 12 is an enlarged side elevation-of one
of the gates. Fig.13 is anenlarged face view
of oneof the camsforshifting the slide valves,
Fig. 14 is a sectionalside elevation of the same
on the line 14—14 of Fig. 13. - Fig. 151is an
enlarged face view of an arm ‘for- adjusting

\

the said slide valve cam. Fig. 16 is a sec-
tional side elevation of the same on the line
16—16 of Fig. 15. Fig. 17 is a face view of
part of the valve gear for a single or non-re-
versing engine. Fig. 18 is a face view of the
cam for the same; and Fig. 19 is a sectional
side elevation of the packing for the piston.
The improved rotary engine is provided
with a cylinder A preferably made in two
parts bolted together, as plainly illustrated in
the drawings, the said cylinder being rigidly
supported on a frame A’ attached to a suit-
able foundation or other means of support.
The cylinder A is provided with a central
bore A% see Fig. 3, into which fit heads B
and B’ in which is journaled the main driv-
ing shaft C also journaled in a suitable bear-
ing arranged on one side of the cylinder, as
plainly shown in Fig. 3, the said main driv-
ing shaft being provided with the usual pul-
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leys C’ for transmitting the power developed -

by the rotary engine to other machinery.

On the shaft C within the central bore A?
is secured a disk D projecting into the inte-
rior of the cylinder and supporting at its pe-

75

riphery a piston- E provided with suitable

overlappingandspring pressed packing plates
B’ engaging the sides and inner cylindrical
surface of the rim of the cylinder, as will be
readily understood by reference to the draw-
ings, the said packing plates being shown in
detail in Figs. 6 and 19.

Into the cylinder A are adapted to pass at
opposite sides of the center of theeylinder the
gates or abutments F and F’ mounted toslide
radially and guided in suitable guideways ar-
ranged in the sides of the cylinder, as indi-
cated in detail in Fig.12. The outer endsof
the gates F and ¥’ are provided with slotted
heads F*engaging the continuous rim of a cam
G secured on the main driving shaft C so that
when the latter revolves the said cam G turns
and causes an inward and outward sliding of
the gates F and F’, it being understood that
the said cam is arranged in such a manner
that during one-half of the revolution one
gate remains stationary in an innermost po-

-sition, while the other gate is moved outward

to its outermost position and back again to

-the innermost position, as will be readily un-

derstood by reference to Fig. 1.
‘In order to steady the gates F and F’, I
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provide the said gates with guides ¥* and F°
respectively fitted to slide in guideways Al
and A# respectively, forming partof the main
frame A.

On the front of the cylinder A and on op-
posite points thereon are arranged the steam
chests H and H’ connected by pipes I and I’
respectively with a steam supply pipe I* con-
nected with a suitable souree of steam supply
and provided with a valve I® for controiling
the steam passing to the said steam chests H
and H’. The latter are also provided with
the exhaust pipes J and J’ respectively, con-
nected with a common exhaust pipeJ? for
carrying off the exhaust steam.

In the steam chests I and H’ are mounted
to slide theslide valves K and K’ respectively,

-each provided at its under side with two cavi-

ties K? and K3, as plainly shown in Figs. 9
and 10. The slide valves K and K’ operate
over the ports a, b and ¢ d respectively, con-
necting the steam chests H and 1I’, respect-
ively, with the interior of the eylinder A, as
indicated in Fig: 4, the ports a and b being
arranged diametrically opposite the ports ¢
and d respectively, and the said ports o and
b are located on opposite sides of the gate F
and the other ports ¢ and d are similarly ar-

ranged relative to the gate F’. The slide

valves K and K’ also operate over exhaust
ports e and f respectively, conrecting with
the exhaust pipes J and J’ respectively. The

. ports e and f are arranged midway between
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the openings of the ports a and b, and ¢, d,
respectively, in. the corresponding steam
chests H and H’, as will be readily understood
by reference to Figs, 1,5 and 7. The slide
valves K and K’ are sectired on valve stems
L and L’ respectively, extending through
stuffing boxes in both endsof each correspond-
ing steam chest H or H’,the said valve stems
being connected at their right hand ends by
the links L?and L® with a lever Lfand at
their left hand ends by links N and N’ with
a hand lever N* under the control of the op-
erator. The levers L* and N? are fulcrumed
at their middle on a slide O mounted to slide
longitudinally in bearings A® secured to the
frame A’

On the hand lever N? issecured a segment
N® formed with a segmental slot N* engaged
by a bolt N°® held on the slide O so that when
the nut of the bolt isloosened a swinging mo-
tion ecan be given to the hand lever N?to
change the position of theslide valves K and
K’ to reverse the engine, as hereinafter more
fully deseribed. When the bolt N5 however,
secures the segment N3 to the slide O, then
the reciprocation motion of the latter causes
a reciprocating of the valves K, K’ in unison
in the same direction.

In order to impart a sliding movement to
the slide O from the main driving shaft C, I
provide the said slide with the arms O” and
0% lccated opposite each other and engaged
by & cam P held loosely on the shaft C and

addpted to be carried around by the pin Qof -

a crank arm Q' secured on the outer end of
the shaft C. The pin Q engages a segmental
slot P’ in the said cam P (see Figs. 1, 13 and
14) so as to permit of changing the position
of the slide O when reversing the engine,
without disturbing the position of the main
driving shaft and the parts connected there-
with. By reference to Figs. 1 and 18, it will
be noticed that part of the peripheral edge P*
of the cam P is concentric, so that the valves
K and K’ aro held stationary during part of

-4 revolution of the shaft C and when in their

outermost position in the steam chests H
and H’. Each full revolution of the shaft C
imparts a full stroke to the right and to the
left to each of the valves K and K'.

In order to properly center the main shaft
C in the heads B and B’, I provide the lat-
ter with adjustable centering arms B? ar-
ranged radially and engaging with their inner

ends the said shaft, as plainly illustrated in

Fig. 7.
The operation is as follows: When thesev-
eral parts are in the position illustrated in

Figs. 1, 4 and 5, then the piston E is in an.

angular position in the cylinder A, and both
gates F and ¥’ are in their innermost posi-
tion within the cylinder as plainly indicated
in said Fig. 4. The valve K now uncovers
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the port b while the other valve K’ covers up '

‘all its ports ¢, d and f. The motive agent

entering the pipe I passes into the steam
chest H through the port b and into the eyl-
inder A, to act on the piston E to turn the
latter in the direction of the arrow a’, thus
revolving the shaft C in the same direction.
When the piston E travels in this direction

_and rotates the shaft € then the cam P is car-

ried around by the arm Q/, so that a shifting
of the slide O takes place fromthe right to the
left, whereby the valve K moves over its portb
and closes the same, while the other valve X’
uncovers the port cat the time the piston E has
passed the said port. Simultaneously with
this movement the gates Fand F’ are shifted

g0 that the gate F” moves outward, while the

other gate F remains inward, and the motive
agent entering the port ¢, causes a further
pressure on the moving piston E to rotate the
latter in the direction of the arrowa’. When
the valves K and K’ shift, as above men-
tioned, the cavity K® of the said valve K con-
nects the port b with the port e so that the

_steam in front of the piston E passes through

the port b, the cavity K?® to the exhaust port
¢, and finally into the exhaust pipes J and J%
‘When the piston E in its onward movement
nears the port b,then a shifting of the valves
K and K’ again takes place so that the port
b is. uncovered at the time the piston has
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passed the said port while the other valve K’ '

covers its port ¢ and connects the ports cand
f, with each other. Thus, the forward move-
ment is again given to the piston E by the
motive agent entering the portd, it being un-
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. derstood that the shifting of the gates F and

F” has taken place at the time the valves K

and K’ shifted. The exhaust steam in front |

of the piston E passes through the port ¢c and
through the cavity K*® in the valve K’ to the
exhaust port /' and from the latter to the ex-
haust pipes J” and J% Now, when it is de-
sired to reverse the engine, the operator loos-
ens the bolt N° and then imparts a swinging
motion to the lever N? the latter turning at
its fulerum on the slide O, whereby the valves
K and K’ are shifted in opposite directions,
so that the ports a andd then become the in-
let and exhaust ports in the manner above
described relative to the ports b and ¢, the
only difference being that the piston E and
shaft C now travel in the inverse direction of
the arrow a’. :

For single or non-réversing engines, I ar-
range the valve gear as illustrated in Fig. 17,
in which case the slide valves K* and K® are
secured on the stems I° and L° respectively,
extending to the outside of the steam chest

_and connected with each other at their outer
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ends by the arms L7 and 18 also secured on
the ends of the slide O®shifted by the cam P3
in the manner above deseribed relative to
Fig. 1. :

Instead of forming the cam P? with a slot
as shown in Fig. 1, I may use two apertures
for engagement with the pin Q as illustrated
in Fig. 18.

The operation of the single engine is the
same as the reversing engine above described
with the exception that the position of the
valves K* and K® cannot be shifted by the

operator at will and areversing is not permis--

sible.

It will be seen that an engine of this eon-
struction utilizes the motive agent to the full-
estadvantage inasmuch as afull head of steam

isalways on the piston until the valves change,
as above described.

Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent—

1. In a rotary engine, the eylinder, the cen-

tral transverse shaft, the piston revolving

with the latter, steam chests and ports ar-
ranged on and in the face of the said eylinder
and on opposite sides of the shaft,slide valves
and rods working parallel, slide, O, levers
pivoted centrally to the slide on opposite
side of the shaft,and working in guides, links
which connect “the above rods and levers, an
adjustable slotted segment attached to one of
said levers, and a bolt and nut for securing
the segment in different adjustments a cam
P fixed on the shaft and having a portion of
its periphery concentric, and provided with
an are reversing slot P/, crank arms Q’, keyed
on the shaft and having a pin that works in
the cam slot, the arms O and 0% attached to
theslide O, and arranged for engagement with
the cam, alternately sliding gates and the cam
G for operating them, all combined as shown
and described. -

2. In arotary engine, the combination, with
the cylinder, its shaft the steam ports and
slide valves on opposite sides of the shaft
rods pivoted levers and a cam for operating
said valves, and a piston revolving in the
cylinder, of the two gates F, F, arranged ra-
dially to the cylinder on opposite sides of the
same and having the slotted heads F?, and
the cam G, fixed on the shaft and having a

‘peripheral rim fitting in theslotsofsaid heads,

all as shown and deseribed.

ORALDUS ORVEL GOULD.

Witnesses: _ '
GEORGE W. HALL,
ALONZO CHUBB.
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