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UNITED STATES

PatTENT OFFICE.

ROBERT TEMPLE, OF DENVER, COLORADO, ASSIGNOR OF ONE-FOURTH TO
STUART EDGAR.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 511,311, dated December 19, 1893.
Application filed June 2, 1893, Serial No, 476,337, - (No model.) '

To all whom it may concermn:

Be it known that I, ROBERT TEMPLE, a eiti-
zen of the United States of America, residing
atDenver,inthecounty of Arapahoe and State
of Colorado, have invented certain new and
useful Improvements in Rotary Engines; and
Ido declare the following tobe a full clea,r,
and exact description of the invention, sueh as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the figures of reference marked
thereon, which form a part of this specifica-
tion.

My invention relates to improvements in
rotary engines, and consists of the features,
arrangements and combinations hereinafter
descrlbed and claimed, all of which will be
fully understood by reference to the accom-
panying drawings in which is 111ustra,ted an
embodiment thereof.

In the drawings, Figure 1 is a vertical lon-
Gltudlnal section taken on the line z—, Fig.
2, which is a vertical eross section taken on
theline y—y, Fig.1. Tig. 5.isasection taken
on the line z—z, Fig. 1. Fig.4.isan endele-
vation of my improvement. Figs. 5. and 6.
are perspective views of the plstons Fig. 7.
is a detail view of a spring packing-ring.
Fig. 8 isa plan viewof the steam chest. I‘10*
9. is an underneath view of the casing show-
ing the ports, the steam- chest being removed
1"10 10. is a plan view of the valve “which con-
thlS the ports leading from the steam-chest
to the casing chambel Fig. 11. is a section
taken on the line w—uw, Fig. 10. Fig. 12.1s
a section taken on the line v—wv, Fig. 10.
Figs. 13, 14, and 15 are cross sections taken
throutrh the steam- chest and casing showing
the valve in different positions. The sectmn
of the valve shown in Figs. 13 and 14 is taken
on the line s—s, Fig. 10., while that shown in
Fig. 15 is taken on the line m—m, Fig. 10.
The section of the casing, shown in FIU'S 13
and 14, is taken on the line h—7, Fig. 9, whlle
that shown in Fig.15is taken on thelme =7,
Fig. 9. These views illustrate a compound
engine of my improved construction.

Similar reference characters indieating cor-
responding parts or elements of the meehan-

‘chest extremities.

ism in the several views, let the numeral 5
indicate the casing inclosing a cylindrieal
chamber. This casing is ﬂanwed at the base
where it is firmly secured fo the ‘steam-chest,
prov ided with the chamber, 8. Within the 55
casing chamber and alranwed eccentrieally
therew1th is the hollow eyhnder, 9, provided
with the ends or heads, 9%, made fast to the
shaft, 10, suitably _]ournaled in upright sup-
ports or boxes, 12, made fast to the steam- 6o
The casing is separated
into two unequal compartments, 6, and 6° by
an interiorly projecting partition as pla.te 13,
formed integral with the casing, and engag-
ing the cylinder,9, exteriorly. The compart- 65
ment, 6, which is the smaller or high press-
ure portion of the chamberis connected with
the chamber, 8, of the steam chest by the in-
let and outlet ports, 14and 15, while the larger
or low-pressure chamber is provided with 7o
similar ports, 14* and 15* ‘These ports are
controlled by a valve, 16, located in chamber
8 and provided with apertures, 17 and 18,
adapted to register with ports 14 and 15 re-
spectively, aceording to the position of the 73
valve which is provided with astem, 19, pass-
ing through an aperture formed in the steam-
chest and connected at its outer extremity
with an actuating lever, 20, fulerumed on a
projection, 21, made fast to the base of the 8o
casing. When the engine is making the for-
ward movement the. valve is in the position
shown in Fig. 15, the aperture, 17, registering
with port 14 in whlch case the steam enters
the cha,mber', 6, via the port, 14, and exhausts 85
through the pmt 15. 'To reverse the engine
or cause it to make the backward movement
the valve is so adjusted as to cause aperture,
18, to coincide with port, 15,in which case the
steam would enter the ehamber, 6, through go
port 15, and exhaust via port 14, ‘
The exhaust steam from port 15 Dassee to
chamber, 62, via a conduit, 22, in the valve,
and the port, 15% of the casing. The conduit,
22, has an inlet aperture, 22° and an outlet g5
aperture, 22°. The exhaust steam from port,
14, passes to chamber, 6%, through a conduit,
23, in the valve leading to the port, 14*, of
the easing. This conduit has an inlet open-
ing, 23%, registering with the port, 14, and an 100
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outlet opening, 23°, registering with theport,
14®, The conduits 22 and 23 of the valve are
indicated by dotted lines in IFig. 10.

When the steam enters the chamber, 67,
through the port, 15%, it exhausts through
port 14* into a recess, 24, in the valve, and
passes thence into a similar recess, 25, in the
easing, and thence through a pipe, 26, to the
atmosphere. When, however, the steam
passes to the chamber, 6%, through port, 142,
it exhausts via port 15%, recesses, 24 and 23,
and pipe 26. The ecylinder, 9, is provided
with two angular pistons, 27, having the
straight and curved sides, 27* and 27¢ re-
spectively. These pistons fit nicely between
the heads of the eylinder to which they are
pivoted in any suitable manner.

As shown in Fig. 1, pointed screw bolts, 28,
are passed through the cylinder heads and
enter recesses formedin the endsof thesides,
278 of the pistons and close fo their outer
edges. Thewall of the cylinder is interiorly
recessed to receive lugs, 279, formed in the
sides 272, of the piston. The sockets for the
pivots are formed in these lugs.

In large enginesitis believed preferable to
attach a journal, 278, directly to the piston,
as shown in Fig. 6. . In this case the journals
would ' move in suitable bearings formed in
the cylinder ends. The two pistons are piv-
oted tothe cylinder ends at diametrically op-
posite points. The curved sides of the pis-
tons pass through slotsformed in the cylinder
and enter the chambers, 6 and 6% On each
side-of the slots through which these curved
sides pass are located spring actuated pack-
ing strips, 28, placed within suitable grooves,
whereby a steam tight joint is formed be-
tween the cylinder and the pistons. These
curved sides of the pistons are slotted, as
shown at 27¢, for the entrance of the parti-
tion, 13, which separates the high and low
pressure chambers of the compound engine.

The ends of the casing are double, consist-
ing of a thin inner plate, 5%, and a thicker
outerplate, 5°. DBetween these two platesand
surrounding the cylinder are located the
spring packing rings, 30, which are triangu-
lar in cross section. This feature malkesthe
casing chamber steam tight.

The lowest part of the cylinder, 9, engages
the casing whieh is recessed to receive a pack-
ing strip, 31, held tightly against the cylinder
by-coil springs, 32. Kach piston is provided
with an arm, 33, which is attached to theside,
27%, thereof. These arms are connected by a
coil spring, 34, the tension of which is so reg-
ulated that it normally presses the curved
sides, of the pistons outward against the wall
of the easing, thus exposing them to the ac-
tion of the steam, whereby the eylinder is ro-
tated.

The chamber or interior of the c¢ylinder, 9,
is supplied with steam from a pipe, 35, con-
nected with the boiler. This pipe-leadstoan
interior circumferential recess, 36, formed in
the partition, 13, and adjacent to a packing-
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ring, 37, located in a recessformed in the eyl-
inder and surrounding thesame. This pack-
ing ring is provided with apertures, 38,
through which the steam passes to the inte-
rior of the cylinder, the apertures being so
located as to coineide with those portions of
the slots in the cylinder between the two parts
of the curved side of the pistons, as shown
in Fig. 3. Hence the steam in the cylinder
has the same pressure as that on the outside
thereof, or the casing chamber. The function
of the spring, 34,is to destroy thisequilibrinm
and force the curved sides of the pistons out-
ward. This feature is specially useful in
starting the engine.

The steam from the boiler for operating the
engine enters the steam chest, via pipe, 40,
and assuming that the valve is in ‘the posi-
tion shown in Fig. 15, the steam passes to
chamber, 6, through port, 14, and acting on
the curved side of one of the pistons, whichI
will suppose oceupy the relative positions
shown in Figs. 2 and 3, drives the cylinder
around in the direction indicated by the-ar-
rows. After passing the highest part of the
chamber, 6, where the greatest area of surface
is exposed, to the action of the steam, thepis-
ton is gradually forced inward as it moves
downward or approaches the exhaust port,
while the exposed surface of the other pigton
is gradually increasing, since whilerone pis-
ton is moving downward the other is moving
upward. When the curved plates of these
pistons have reached the points, A, on theop-
posite sides of the chamber, the surfaces ex-
posed to the action of the steam-are equal in
area and the exhaust through port, 15, begins,
since the steam between the two pistons can
no longer be ad vantageously utilized in cham-
ber 6. This exhaust steam now passesthrough
the conduit,22,ofthe valve toport, 14*;0fcham-
ber, 6% andacts by expansionupon theopposite
wing of theupwardly moving piston inthelow
pressure chamber of the compound engine.
The exhaust steam from this chamber passes
through port, 15%, into recess 24, of the valve
and thence to recess 25, of the casing, andout
through the exhaust pipe,26. Toreverse the
engine orcauseit to move in the opposite di-
rection, it is only necessary to move the valve
16 so that the aperture, 18, as shown in Fig.
15, shall coincide as to position with port 15
when the steam from chamber 6 would ex-
haust through port 14 into conduit 23 of the
valve,and thenece to chamber, 6%, throughport
15%, and thence through port 14* to the con-
necting recesses, 24 and 23, of the valve and
casing respectively, and out throughpipe 26,
to the atmosphere. ‘

In the simple form of engine, as distin-
guished from the compound construction, the
part 13 will not form a partition, but will be
5o located as to engage one extremity of the
cylinder 9 since in this case, the space with-
in the casing and surroundingthe hollow cyl-

inder must not be divided but must form a.

single chamber; in which event, part 138 will
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only be used as a meansforintroducing steam
to the revolving cylinder, in connection with
the steam pipe 35 and the apertures 38 formed
in the packing ring 37.

Having thus described my invention, what
I claim is—

1. Inarotary engine the combination of the
steam-chest, the casing having the eylindrical
chamber provided with inlet and exhaust
ports, the hollow cylinder, eccentrically lo-
cated in the casing chamberand carrying piv-
oted pistons projecting through slots into the
outer chamber, and means for introducing
steam from the boiler to the hollow cylinder,
consisting of a plate 13 projecting from the
interior of the casing to engagement with the
cylinder and a steam conduit passing through
the plate 13, the cylinder being provided with
ports for conducting the steam from this con-
duit to the interior of the eylinder, substan-
tially as deseribed.

2. In a rotary engine the combination with
the steam-chest, the casing having the eylin-
drical chamber and the inlet and exhaust
ports, the hollow cylinder eccentrically lo-
cated in the casing chamber and engaging the
wall on one side, which is provided with a
spring actuated packing strip engaging the
cylinder and forming a steam-tight joint, an-
gular pistons pivoted in the cylinder which is
slotted to receive one side of each piston which
projects into the surrounding chamber, the
cylinder being provided on each side of the
slots with spring actuated packing strips lo-
cated in the grooves, and means for introduc-
ing steam from the boiler to the hollow cyl-
inder, consisting of a plate 13 projecting from
the interior of the casing to engagement with
the cylinder and a steam conduit passing
through the plate 13, the eylinder being pro-
vided with ports for conducting the steam
from this conduit to the interior of the cylin-
der, substantially as described.

3. In a rotary engine the combination with
the steam-chest, of the eylindrical easing pro-
vided with inlet and exhaust ports, the hol-
low cylinder eccentrically located with refer-
ence to the casing, the angular pistons com-
posed of two sides, one side being curved to
pass through slots formed in the cylinder, the
other sides being pivoted to the eylinder-ends
at diametrically opposite points and provided
with arms connected by a spring whereby
the eurved sides are normally forced ontward
against the casing and means for introducing
steam into the interior of the hollow eylin-
der, consisting of a plate 13 projecting from
the interior of the casing and provided with
an interior circumferential recess, a steam
conduit leading from the boiler and passing
through plate 13 to the recess therein, the
hollow eylinder being provided with an exte-
rior recess engaging the plate 13, and aper-
tures leading therefrom to the interior of the
casing, substantially as described.

4, In a rotary engine the combination with
the steam-chest, provided with a sunitable

chamber to which leads a supply pipe from
the boiler, a reciprocating valve located there-
in and provided with apertures, the casing
inclosing the eylindrical chamber and pro-
vided with inlet and outlet ports controlled
by the valve, a hollow cylinder provided with
angular pistons, each composed of two plates,
one of which is located wholly within the
chamber of the cylinder, while the other is
curved and projects through a slot-£formed
in the eylinder and means for introducing
steam into the interior of the hollow cylin-
der, consisting of a plate 13 projecting from
the interior of the casingand provided withan
interior ecircumferential recess, a steam con-
duit leading from the boiler and passing
through plate 13 to the recess therein, the hol-
low cylinder being provided with an exterior
recess engaging the plate 13, and apertures
leading therefrom to the interior of the cas-
ing, substantially as described.

5. In a compound rotary engine the combi- -

nation of the steam-chest, the eylindrical cas-
ing, the eccentric cylinder, the pistons lo-
cated therein and normally forced outward
against the easing, a partition engaging the
cylinder and dividing the corresponding
chamber into fwo unequal compartments,
each of which is provided with inlet and out-
let ports, the outer plates of the piston being
slotted to receive said partition, an apertured
valve located in the steam-chest and through
which steam is fed to the inlet port of the
high-pressure chamber, said valve being pro-
vided with a conduit leading from the ex-
haust port of the smaller chamber to the in-
let port of the larger or low-pressure chamber.

6. In a compound rotary enginethe combi-
nation of the steam -chest, the cylindrical
casing, the hollow cylinder eccentrically lo-
cated in this easing chamber and provided
with suitable pistons projecting into the
surrounding chamber which is unequally
divided by a partition projecting from the
casing to engagement with the eylinder, each
chamber being provided with inlet and ex-
haust ports, the pistons being slotted to re-
ceive said partitiom, a packing ring located
in a circumferential recess surrounding the
cylinder and apertured to allow the steam to
enter the interior of the cylinder, said ring
being in engagement with the partition which
is provided with a recess to which a steam
pipe from the boiler leads, and a valve lo-
cated in the steam-chest and apertured to al-
low the steam to enter the high pressure
chamber, and a conduit leading from the ex-

‘haust port of the high pressure chamber to

the inlet port of the low pressure chamber,
substantially as described.

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

ROBERT TEMPLE.

Witnesses:
BRINTON GREGORY,
STUART EDGAR.

70

8o

85

9o

95

100

105

IIO

115

120

12§



