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To all whom it may concern:
- Be 1t known that I, EDWIN L. SPE

LtNCER, a

eltlzen of the United States residing at Canon -

City, in the county of Fremont and State of
5§ Colorado, have invented a new and useful
Rotary Engine, of which the following is a
specification.
This invention relates to steam-engines of
the rotary class, employing a continuously-
to rotated piston-head actuated by the expan-
sion of steam admitted at a suitable point
and in the required quantity and adapted to
propel the piston around within the cylin-
der, provision being made at the same time
15 for periodieally exhausting the spent steam.
One of the principal objects of the present
invention is to provide, in connection with the
steam-cylinder and rotary piston-head, a di-
vision-head, which prevents the steam from
20 passing entuely around the cylinder and
when in position forms one end of the cham-
ber in which the steam expands for acting
upon the piston-head, the said division-head
being mounted to oscillate within the eylin-
25 der and being geared to the driving-shaft in
such manner as to be thrown downward or
moved out of the way as the piston-head ap-
proaches, so as to allow the piston-head to
pass thereby. Associated with the cylinder
30 and division-head are steam inlet and ex-
haust devices, which are also geared to the

driving-shaft in such manner as to be opened

and closed thereby at the proper time to ad-
mit the steam fo the eylinder and allow the

35 same to exhaust therefrom in advance of the

piston-head.

Another object of the invention is to pro-
vide, in connection with the steam -supply
valve, a tripping device which, in connection

40 with the pneunatic recoil serves to close the
valve quiekly, the said tripping device being
adjustable by means of a hand-lever, so thab
the steam may be admitted to the cylmder in
any desired guantity, according to the work

45 required of the engine and other conditions.

With these and other objectsin view,which
will more fully appear as the nature of the in-
vention is described, the invention consists
in the novel construction, combination, and

50 arrangement hereinafter fully set forth, illus-

trated, and claimed.

In the accompanying drawings, Figure 1 is
a side elevation of a rotary engine construet-
ed in accordance with the present invention,
showing the steam supply and exhaust mech- g5
anism, the tripping devices, and the trip-ad-
]ustmn' means. Fig. 2 is a similar view
taken from the opporalte side and showing the
operatmn‘ mechanism for the division- head
I'ig. 3 1s a central vertical longitudinal sec- 6o
tion through theengine, showing the division-
head in its operative position. Fig. 4 is a
central vertical cross-section through the en-
gine. I'1g. 518 a detall section showmﬂ* one
set of par allel slides, the guides therefor and 6y
the means for takmn‘ up wear b(,tweeu sald -
parts. | | |
Similarnumeralsof reference desmua,te cor-
responding partsinall figuresof the dmwmws
The rotary engine coutemplated in this in-
vention eomprises, essentially; a ceylinder 1,
one or more piston-heads 2, steam inlet and
exhaust mechanism, and a division-head for
dividingtheinterior of the cylinder and form-
Ing an abutment between which and one of
the piston-heads the steam is admitted and
allowed to expand for driving the piston-
heads. The ceylinder is of annular form, as
illustrated particularly in Figs. 3 and 4, and
1s preferably composed of the heads 3, which
are of corresponding shape and provided with
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peripheral flanges 4, by means of which they

are securely bolted together. 'The central
portions of the cylinder-heads are in the form
of flat disks &, arranged in parallel relation
to each othel, as shown in Fig. 4, but spaced
apart sufficiently to receive between them
and admit of the rotation of the disk-shaped
hub or central portion 6 of the piston, the
hub being provided at diametrically opposite
points with theradial projecting piston-heads
2, each of which is of disk form to fit aceu-
rately within the cylinder. Kach piston-head
is preferably composed of parallel members
or side plates, suitably bolted together upon
opposite sides of an interposed packing 7,
thereby serving to spread the packing and se-
cure a steam-tight joint within the steam-
chamber of the cylinder. Thecylinder-heads
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adjacent to their peripheries are of semicir-
qular form 1n cross-section, so that when
| brought together they form an annular steam-
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chamber 8, around and within which the pis-
ton-heads2aremounted to revolve as they are

actuated upon by the expansion of the steam.

The cylinder is mounted upon a pedestal or
base 9, suitably flanged at its bottom to form
a bed-piece 10, adapted to rest upon or be se-
cured to a ﬂoor or other suitable support.
The cylinder 1 adjacent to its bottom is pro-
vided with a quadrant-shaped extension or
enlargement, forming a box or chamber 10,
in which is received an oscillatory dwlsmn-
head 11, the free edge of which corresponds
As elosely as possible with the inner contour
of the steam-chamber of the cylinder, as
shown in Fig. 4, and forms a movable parti-
tion or cut-off, against which the steam is
adapted to expand in actuating one or the
other of the piston-heads. The boxorcham-
ber 10 formsa pendent continuation or exten-
sion of the cylinder, so as to allow the divis-
ion-head 11 to fold downward into the same
and pass entirely outside of the plane of the
steam-chamber of the eylinder in order to al-
low the piston-heads to pass by the division-
head at the proper time. Said division-head
is connected by a ball-joint 12 at its lower
edge to a rock-shaft 13, mounted in suitable
bearmﬂfs on the frame of the engine, the said
shaft passing through a etufﬁnﬂ‘ box 14,
mounted on the side of the box or chamber
10 and having secured rigidly thereon ex-
terially of the chamber 10 a dog 15, which un-

‘der the preferred embodiment of this inven-

tion normally projects upward into the path

of a double cam 16, mounted fast on a rotary

counter-shaft 17, arranged parallel to the
rock-shatt 13 and the main driving-shaft 17
of theengine. Thecounter-shaft 17 is mount-
ed on a pedestal 18 at one side of the engine
and also in 4 bearing 19 at one side of the ex-
tension box or chamber 10, and in addition
to the double cam 16 said sheft has rigidly
mounted thereon a spur gear-wheel 20, which
meshes with a second spur gear- -wheel 21, of
the same size and number of teeth, the last-
named gear-wheel being mounted fast on the
main driving-shaft 17 of the engine.

. It will be observed from the foregoing de-

seription that the counter-shaft is driven at | s

exactly the same speed as the main driving-
shait of the engine and that the double cam
16 in each complete revolution of the driving-
shaft operates twice upon the dog 15, throw-
ing sald dog downward and eorrespondmcrly
depressing the division-head 11 for permit-
ting the two piston-heads to pass by the space
occ-upied by the division-head. After the

piston-heads pass by the division-head the

latter 1s quickly returned to its operative po-
sition, as illustrated in Fig. 3, by means of a

pneumatic recoil 22 engaging the crank arm

or extension 23 on the rock-shaft 13, the said
pneumatic recoil being supported in conven-
ient position upon the bed of the engine, the
air in the recoil-cylinder being compressed
between its outer end and a piston therein

arms 40 of

“therefrom,
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cam 16, so that when a member of the cam

has passed the dog the air in the cylinder will
operate autematwally to retnrn the division-
head to its normal position.

Arranged at one side of the engine is the
steam - chest 24, having in communication
therewith the steam inlet or supply pipe 25

~and the-exhaust-pipe 26, which pipes com-

municate with the steam supply and exhaust
valves 27 and 28, respectively. These valves
are mounted to oscillate within their seats and

“are in communication, respectively, with an

inlet-port 29 and an exhaust-port 30, located,
as shown in Fig. 3, at opposite sides of the di-
vision-head When in its upright operative po-
sition.

Referring now particularly to the inlet-
valve 27, it will be seen that the stem or shank
of said valve has rigidly connected thereto
an operating-lever 31, which works in a suit-
able guide 32 at the side of the engine and is
provided with an operating-handle 33. 'The
lever is also provided intermediate of its ends
with a spring-pressed catch 34, which is piv-
otally mounted on the lever and held upward
by means of a spring 385, so as to be readily

“engaged by one or the other of a pair of hooks

36 on the extremities of a pair of slides 37,
mounted in guides 38 at the side of the en-
gine and carried by the outer end of an oft-
standing bracket 39. (Shown in Fig. 4.) The
slides 37 have pivotally connected thereto the
a, series of eccentric-straps 41,
which encircle a corresponding series of ec-
centries 42, fast on the counter-shaft 17 of the
engine, as shownin Fig. 1, the said eccenfrics
being arranged -at d1fferent points on the
Sh&ft 17 and extendme‘ in different directions
so as to eonseeutwely and pro-
crresswely act upon the several slides of the
valve -operating mechanism for the supply
and exhaust valves, two of such slides and ec-
centrics being employed for theinlet orsupply
valve and a corresponding number of similar
elements forthe exhaust-valve. Astheslides

37 are pushed downward the beveled extremi-

ties of the hooks on the slides serve to push

aside the catches 34, which are upheld by the

springs 35, and said hooks 36 snapintoengage-

ment w1th shoulders on the catches 34, so that

upon the return movement of any one of the
slides 37 the lever 31 israised, and this move-
ment of the lever operates to open the inlet or

- supply valve 27 and admit steam to the cylin-

der. In its upward movement the catch 34
is released or disengaged from the hook 36
by means of a trlppmg device 43 in the form
of a pinorrod extending laterally at one side
of the engine and carried by a lever 44, fal-
crumed intermediate of 1ts ends and con-
nected by means of a link 45 with the inner
end of a valve-trip-adjusting lever 46. The
lever 46 is fulerumed at 47 intermediate of
its ends and is in the form of a thumb latch-
lever, having a hand-operated latch which
engages with a segmental rack 43, attached.

when the dog 15 18 rocked by the two-throw | toanyconvenient partof the engine, asshown
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1n Kig. 1.
rection or the other the tripping device 43
may be moved nearer to or farther from the
beveled extremity of the cateh 34, so as to
operate at the desired moment on the catch
for tripping the latter and throwing it out of
engagement with the ascending hook 36,
whereupon the lever is immediately and
quickly retracted by means of a pneumatic
recoll 49, mounted on the base of the engine.
The ethauqt valve 28 is operated by 8111111.&1
devices, comprising a lever 50, connected to
the ‘Vﬂlve-stem, a catch 51, connected with
the lever, eccentric-operated slides 52, having
terminal hooks 53, and a pneumatic recoil 54
for retracting the lever. As it is not neces-
sary to adjust or regulate the throw of the
exhaust-valve, I provide a stationary tripping
device 55, with which the cateh comes in con-
tact at a cmmm point 1n its upwmd move-
ment.

It is to be understood that eccentrics are
soarranged upon the maindriving-shaftof the
engine that they will operate upon the slides
1n a manner to cause them to lift the valve-
controlling levers at the proper times toopen

said V*’leen, and thus make provision for the
admission and exhaust of the steam to and
from the steam-chamber of the eylinder. The
steam 18 of course admitted to the cylinder
just after the division-head has been returned
to its upright operative position, so that the
steam in expanding will drive the adjacent
piston-head around the cylinder, and in the
same manner the exhaust-valve is opened by
one of the slides at the proper time to allow
the dead steam to pass out.

The guides 38, in which the slides 87 mMove,
are connected b} bolts or secrews 56 to the
brackets 39, and each guide is adapted to re-
ceive and admit of the movement of two of
such slides, as shown in Fig. 5, the said guide
comprising the side walls 57 and the end alls
58 and in addition thereto a central division-
wall or web 59, which separates the guide into
two parts, each of which i 18 adapted to receive
one of the slides 37. The central web 59 is
cut away in order to receive the wedge 60,
which is inserted through a cor respoadnwly
shaped opening in one of the end walls 58
and held in place and also rendered adjust-
able by means of a wedge-adjusting screw 61
passing through the wedﬂ'e and engaging an
1ntelna,11y-threaded soeket in the Web or di-
vision-wall 59, as clearly illustrated in Fig.
5. DBy ad]ustmﬂ' the wedge 60 inward the
wear which has taken pl‘we on the slides may
be compensated for and the parts pr evented
from rattling.

In order to provide a tight joint beftween
the hub 6 and sides or heads 5 of the casing,
sald heads are provided with laterally-pro-
jecting annular offsets 62, in which are re-
ceived annular ribs or projections 63 on the
hubs 6. The said annular offsets 62 form re-
ceptacles for a pair of packing-rings 64, which

are Interposed between the opposite faces of | be depresse(l twice in each complete 1eVO1u- -

By moving the lever 46 in one di- | thé ribs 63 and offsets 62, thus preventing the

steam from passing between the inner sur-
face of the cylinder-heads and the opposite
side faces of the disk-shaped hub 6 of the
piston-heads. 'The cylinder-heads also have
attached to opposite sides thereof stuffing-
boxes 65, through which the main driving-
shaft 17 passes. ®daid shaff is journaled in
bearings 66, provided with oil-cups 67 and
mounted upon oppositely-projecting brack-
ets 68, connected for convenience to the cyl-
inder-heads, as shown in Fig. 4.

While the improvement hereinabove de-

scribed may be employed in connection with

a single piston-head, it is preferred to em-

‘ploy a pair of oppositely-located piston-heads

and to connect the division-head with the
main driving-shaft of the engine by gearing
which will thr owdown the dwlsmn-hea,d twme
in each complete revolution of the driving-
shatt. The particular mechanism for effect-
ing the operation of the division-head at the
proper intervals may be varied in details, as
also the mechanism for opening and tuppmn*
the supply and exhaust valves, and the di-
vision-head m may be duplicated at the top of
the cylinder, or, in other words, two division-
heads may be employed I do not therefore
desire to be limited to the exact details of
construction and arrangement of parts here-
inabove set forth and accordingly reserve
the right to change, modify, or vary the con-
struction within the scope of this invention.

Having thus desceribed my invention, what
| claim as new, and desire to secure by Lettels
Patent, is— |

1. In arotary engine, an annular steam -eyl-
inder, a rotary plston head therein, an osecil-
latow division-head, a dlwmfr-:shaft steam
supply and exhaust mechanism, 2} twa-throw
cam actuated from the piston-head, a dog ar-
ranged in the path of travel of the said cam,
and connections between the dogand the di-
vision-head, whereby the dwlsmn head 1is

caused to be depressed twice in each complete

revolution of the driving-shaft.

2. Inarotaryengine, anannularsteam-cyl-
inder, a rotary piston-head, a driving-shaft,

steam supply and exhaust mechanism, a two-

throw cam actuated from the piston-head, a
dog arranged in the path of travel of said
cam, anoscillatory division-head,connections
between the dog and the division-head,where-
by the division-head is caused tobe depressed
twice in each complete revolution of the driv-
ing-shaft, and automatically-operating means

for returning the division-head to its n{)rmal |

pos1t1on

5. In a rotary engine, an annular steam-
cylinder, a rotary piston-head therein, an os-
cillatory division-head, adriving-shaft, steam
supply and exhaust mechanism, a two-throw
cam actuated from the piston-head, a dog ar-
ranged 1n the path of travel of the said cam,
oonneetmns between the dog and the division-

head, whereby the dwmmn head is caused to
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tion of the driving-shaft, and a pneumatic
recoil connected by interposed mechanism

‘with the division-head to cause the same to

resume its normal position after having been
depressed by the cam.
4. In a rotary engine, an annular steam-

cylinder, a driving-shaft, oppositely-arranged

rotary piston-heads mounted on the driving-

“shaft, an oscillatory division -head, steam

supply and exhaust mechanism, a shaft bear-
ing atwo-throw cam, gear connection between
the latter shaft and the driving-shaft, a dog
mounted in the path of movement of the
cam, interposed mechanism counnecting the
dog and the division-head, and a pneumatic
recoil also coacting with the division-head.

5. In a rotary engine, an annular steam-
cylinder, a driving-shaft, a rotary piston-
head thereon, an oscillatory division-head,
steam supplyand exhaust mechanism, acoun-
ter-shaft geared to the driving-shaft, and
means whereby the counter-shaft is adapted
to intermittently operate the division-head.

6. In a rotary engine, an annular steam-
cylinder, steam supply and exhaust mechan-
ism, a driving-shaft, a rotary piston-head
thereon, an oscillatory division-head, a dog
connected with the division-head, and a two-
throw cam operated by the driving-shaft and
coOperating with the dog for intermittently
operating the division-head.

7. In a rotary engine, an annular steam-
cylinder, steam supply and exhaust mechan-
ism, a driving-shaft, & rotary piston-head

¥
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thereon, an oscillatory division-head, a dog 33

connected with the division-head, and a two-
throw cam operated by the driving-shaft and
codperating with the dog to produce two full
movements of the division-head for each revo-
lntion of the driving-shait.

40

8. The combination with the driving-shaft

of a rotary engine, and the steam-supply

valve for the cylinder, of a lever connected
with said valve, a catch carried thereby, a
pair of slides operatively connected with the
driving-shaft, a double guide in which the
slides move, a wedge for taking up wear on
the slides, and means for adjusting said
wedge.

9. Inarotaryengine, the combination with
valve opening and closing mechanism, com-
prising a pair of parallel slides operated by
the driving-shaft of the engine, of a double
cunide in which the slides move, said guide
comprising a frame having an intermediate
web which lies between the slides, a wedge
movable through one side of the guide, and
an adjusting - secrew passing through the
wedge into the web, said parts being com-
bined and arranged substantially as and for
the purpose specified.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

"EDWIN L. SPENCER.

Witnesses: |
W. A. SANFORD,

J. C. HOWELLS.
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