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To ull whom 1t may coONCCrn.

Be it known that I, CHARLES R. Fraxcis, a citizen
of the United States, residing al Warsaw, in the county
of Benton and State of Missouri, have
and useful Tmprovements 1 Rotary Fueines, of which
the following is a specification.

This invention relates to that ¢lass of rotary engines
which are driven by the expansion as
direct impact ol steam which is admitted into a chest or
casing between a piston which 13 mo unted upon a rotary
Hember fixed upon the shait that is to be driven and
an abutment which 13 supported slidably in such «

manner as to recede at the proper times for the passage

~of the piston.

The invention 1s applicable to engines of the single
or multiple cylinder types of engines, its application
to the multiple or two cylinder type being for the pur-
pose of enabling the engine to be reversed, at will,

The objects of the vention are to simplify and 1m-
prove the construction of the cylinder, the rotary piston
carrying member, +nd the slidable abutment, and the
arrangement and assemblage of these parts.

 Further objects of the invention, which have special
reference to the multiple type of engine, are to simplily
and improve the valves, the reversing gear, and the
means whereby the cut-off valve is automatically opet-
ated to control the admission ol steam to the cylinder or
steam chest from the source of supply.

Fufther_objects of the invention are to simplily and
improve. the ceneril construction and assemblage ol
parts of this class of engines.

With these and other ends In view which will readily

“appear as the nature of the invention is better under-

stood, the same consists in the improved construction
and novel arrangement and combination of parts which
will be heremaiter jully described and particularly
pointed out in the clatms.

In the accompanying drawings has been illustrated
o simple and preferred form of the invention; it bheing,
however, understood that no limitation is necessarily
made to the precise structural dotails therein exhibited,
but that changes, alterations and- modifications within

the scope of the invention may be resorted to when de-

sired. | |

In the drawing, Figure 1 1s a perspective view 11lus-
trating a two cylinder engine constructed in accordance
with the invention. Fig. 2 ‘s vertical sectional view
taken on the plane indicated by the line 2—32 1n Ifig. 3.
taken longitudinally
of the main shaft on the plane indicated by the linc
53 in Fig. 2. Tig. 41sa perspective view enlarged,
showing the valve casing 1nd the valve gear.  Ifig. 5 1s
. vertical sectional view taken through the valve casing
and the valves. 11g. 6 is a vertical iransverse sec-
tional view taken on the plane indicated by the line

invented new .

well as by the

!

'

6-—6 in I"g. 5.
rotary piston cn.rryil'lgi"plate or member.

w. Corresponding parts in the several figures are denoted
by like characters ok reference. |

Referring to Figs. 1 to 6 inclusive of the drawings (1t
being understood that IMig. 7 applied equally to the sev-
eral forms of the invention), A designates o hase upon
which eylinders B and U are supported in axial aline-
ment; each of said cylinders having 2 solid integral
Lead 1 and a removable head 2, which latter is secured
{1 the first named manner by stud bolts or lag screws 3;
the removable heads being located, for convenience, ab
what may be designated as iLe outer ends of the cylin-
ders. Lach of the cylinders 1s provided with a cen-
trally disposed boss, the Losses in the cylinders B and
C being designated respectively 4 and 4, which is con-
centric with the walls of the cylinder and which in
combination with the cylinder walls forms in each cyl-
inder an annular space or Passage which will be desig-
nated as the steam chest 5. The main shaft 6, which
extends through the central bosses of the cylinders, 1s
supported for rotation in suitably constructed boxes or
bearings 7 that are connected with the cylinder heads
and which may be of any well known construction that
will permit slack caused by wear to be taken up at will;
said boxes or bearings being provided with packing
olands 8 wherevet needed, with lubricators Y.

Fixedly mounied upon the shaft 6, adjacent to the
removable eylinder heads 2 are thé rotary piston carry-
ing plates or members 10, cach carrying a piston plate
11 which has been shown as being secured in position
by means of stud bolts 12. These piston plates, which
are disposed in diametrically opposite relation within
the two cylinders, arc preferably wedge shaped, as
will clearly appear by reference to IMies. 3 and 7, the
walls of the steam chest or spacc 5 being corresponds-
ingly inclined, as by this construction, a perfectly
steam tight joint may be readily obtained; to further
prevent leal of steand the pistons are provided with
metallic packing strips 15 oxtending around the sides
~nd inner ends of said pistons o contact or direct
engagement with proximate walls of the steam chest
hy means of suitably arranged springs 14 which are dis-
posed in grooves Or Yecesses of the piston heads 10 into
which the free ends of the packing slrips extend.
Ipring actuated packing rings 19 and 16 are scated re-
spectively 1n grooves ‘h the detachable cylinder heads
9 an<l in the bosses 4 and 4%, 1o engage the opposite sides
of the rotary piston carrylng plates for the purpose of
preventing leakage of steam. 1ach of the cylinders
ig provided with 2 drain cup 17 through which water
of condensation may be discharged.

The bosses 4 and 4% of the cylinders B and G are pro-
vided respectively with o recess oF pocket 18 and with
o {ransverse slot 18%, said pocket and slot being dis-

[Fig. 7 is a perspective detail view of the-
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posed at one side of the aperture or bearing through
which the shaft 6 extends for the accommodation of
the slidable abutment plates 19 and 19%, which extend
through slots or apertures 20 in the walls of the cylin-
ders, and through casings 21 having packing glands
22; the abutment plate 19» being provided with an off-
set 23 to admit of the passage of the piston, and with a
stem or shank 24.
19 a suitable guide 25 is provided. The upper ex-
tremities of the abutment 19 and of the stem 24 of the

“abutment 19* are provided with clips or bearings 26 for

a cross head 27, which latter-is connected by a pitman
28 with a crank 29 upon the shaft 6, intermediate the
cylinders B and C, the side members of said cranlk be-
ing provided with counterweights 30; by this construc-
tion, when the engine is in motion, a reciprocatory
movement will be imparted to the abutments as will

be readily understood. The casings 21 are provided -

with recesses 31 wherein are mounted boxes 32 carry-
ing anti-friction rolls 33 that serve to steady the move-
ment of the abutments so as to avoid vibration; said
screws 34 being provided for the purpose of adjusting
the boxes carrying the anti-friction rolls. '

Iach of the cylinders is provided in its back wall or
imner head 1 with steam ports 35 and 35" disposed adja-
cent Lo opposite sides of the abutment, and each cylin-
der 1s likewise provided with exhaust ports 36 and 367
which are preferably formed in the walls of the cylin-
ders at opposite sides of the abutments. Steam is sup-
plied to the cylinders through a steam pipe 37 having
a globe valve 38 and provided with branches R and
(7 communicating respectively with the cylinders B
and C. Tach of said cylinders supports a valve cas-
ing D having a main bore or recess 40 wherein is seated
a rotary valve 41. The casing D is provided with di-
vergeni branches 42—42/ and 43-—437 each provided
with a bore or recess 44 wherein is seated an oscillatory
or rocking valve, said valves being designated 4545
and 46—46/, respectively. Ducts or channels 47—47"
and 48—48’ connect the seats of the several valves
46—4” and 46-—46” with the seat of the valve 41 at op-
posite sides of the axis of the latter. The seats or Cas-
ings of the several valves 45—45/ and 46—46” are COon-
nected by means of nipples or ducts 49 with the bran ches
B7 and C’ of the main steam pipe; the valves contained
in the casing D supported upon the cylinder B being
connected with the steam pipe ¢/ as will be readily
understood. TRach of the casings D is also provided
with a bore or recess 50 communicating through a port
or duct 51 with a bore 40 in which the valve 41 i seat-
ed at a point intermediate the ducts 47—47/ and 48—48”
respectively, said bore 50 being in direct communica.
tion with the steam ports 35 and 35° of the cylinder
with which the casing D is connected; seated in the
bore 50 of each casing D is a rocking or oscillatory valve
02 having a port or aperture 53, which, by proper ad-
justment of said valve, will serve to establish communi-
cation between the port 51 and either one of the steam
ports 30 or 357. The valve 52 will for convenience be
designated the inlet valve; the valve 41 the cut-off
valve and the valves 45—45/ and 46—46/ the throttle
valves. | |

The stem 54 of the inlet valve and the stems 55 of the
throttle valves project through the respective CasIngs
D and are provided respectively with cranks 56 and

IFor the upper end of the abutment |

869,560

97 which are connected by links 58 with a hand lever

99 whereby the several valves may be simultaneously
oscillated and adjusted.
valve 41 carries a sleeve 62 in which operates a sliding
rod 63 which is pivotally connected with the pitman
28 which connects the crank of the main shaft with the

slidable abutments, said cut-off valve being thus au-

tomatically rotated when the engine is in motion.
The valves 45 and 45 are provided with arcuate
ducts or passiges 64 and 64/ which are s0 located with
relation to the axes of said valves as to be capable of
establishing communication between the ltve steam
pipe and the ducts 47 and 47/ leading to the seat of the
cut-off valve 41 at one side of the axis of the latter,
either simultaneously or independently, according to
the adjustment of said valves ; 1 like manmner thie valves
46 and 467 are provided with arcuate passages 65 and
69" which by proper adjustment of sald valves will
connect the live steam pipe with the seat of the cut-
off valve at the opposite side of the axis of the latter;
under the construction shown in the drawings, how-
ever, only one of the valves 45—45 or one of the valves
46-—467 1s utilized at any one time, the other valve of
each pair being reserved for auxiliary or alternate use.
The rotary cut-off valve 41 has an arcuate duct or pas-
sage 60 extending around one half of its circumference.
The inlet valve 52, which is operated by the hand lever
oY concurrently with the throttle valves may be rocked
in 1ts bearings so that the passage o3 1n said valve will
serve to connect the duct oy port 61 with either one
of the steam ports 35 or 35, Under the construction

plainly illustrated in Fie. 5 of the drawings the throttle

valve 45 is ‘open to the passage of steam while the
throttles 457, 46 and 46/ are closed, and the inlet valve
52 1s In position to establish communication between
the valve seat 40 and the steam port 59; when the throt-
tles and the inlet valve are rocked or oscillated by the
hand lever 59, the throttle 46 will be opened to the pas-
sage of steam while the throttles 490, 45 and 46’ will
be closed, and the position of the inlet valve will be
reversed so that the latter will establish communica-
tion between the valve seat 40 and the stegm port 35
as will be readily understood. Tt will also be under-
stood that as reeards the fwo cylinders, the valve ar-
rangement will be such that steam will he admitted
Imto the two cylinders, stmultaneously, through ports
disposed at the same side of the axis of the main shaft.
The ports 36 and 367 are connected with casings 67—
67 wherein are secated oscillatory or rocking valves
68—68” having arcuate ducts 69-—69/ adapted to estab-
lish communication between the ports 36—36” and
the exhaust pipes 69-—69/, it being understood that
when one of said valves is open to the passage of ex-
haust steam, the outer valve will be .closed. The
stems of the exhaust valves which project through
the respective casings are provided with cranks 70
connected with each other by a link 71 which is con-
nected by another link 72 with a hand lever 73 where-
by the exhaust valves may be simultaneously rocked
or oscillated in their seats for the purpose of reversing
their positions. It is obvious that when an inlet
port 35 or 357 at
cylinder is open to the passage of steam the exhaust
port on the opposite side of such abutment will be
open to the passage of exhaust steam from the cylin-

The stem 60 of the cut-off -
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der, while the exhaust port at the side of the abut-
ment where the inlet port is open to the passage of
live steam will be temporarily closed.

The operation of this invention and its advantages
will be readily understood from the foregoing descrip-

tion taken in connection with the drawings hercto

annexed by those skilled in the art 1o which it apper-
‘tains.

Assuming the several valves io be in the position
‘ndicated in Fig. b of the drawings, live steam will
pass by the throttle 45 to the valve scat 40, through
the port or duct 81, through the port 83 in the inlet
valve 52 and to the steam port 31, entering the steam
chest or space 5, the operation of the rotary cut-olt
valve 41 being so timed as to admit steam through the
port 35 directly when the piston operating i the steam
chest connected therewith has passed the satd port, the
movement of the abutment 19 being likewise timed
to obstruct the steam chest at precisely the same mo-
ment. The piston carrying head or plate 10 will thus
be rotated by the direct impact of the steam until at
o predetermined stage of its rotation, which Is deter-
mined by the length of the arcuate duct in the cut-olt
valve 40, the steam supply 1s cul off, and the rolation
of the piston carrying plate or head will be completed
by the expansive power of the steam. When the ro-
tating of the piston carrying plate has been almost
completed, the exhaust port 36 will be passed, and the
steam contained in the chest or space 5 will pass 1o
exhaust. By the arrangement of the pistons at dia-
metrically opposite sides ol ihe shaft within the two
cylinders, one of sald pistons will at all times be ex-
posed to the direct action of the steam,
upon which the piston carrying plates
will thus continue without mterruptlon.
ing the hand levers as herein described, the relative
positions of the valves governing the admission of
steam and the exhaust may be reversed ab any time,
thus reversing ihe direction of rotation.

are mounted
By operat-

I~I&v'mg thus fully described the invention, what

I claim as new 18—

1. In & rotary engine, a cylinder having a concentric
hoss coOperating with the eylinder walls to form an annu-
tar steam chest, a detachable cylinder head, o piston car-
rying plate fixed npon the shatt for rotation therewith i1-
trermediate the boss and the detachable eylinder head, and
spring actuated packing rings sented in grooves in the DOSS
and in the detachable cylinder head In encavcement with
opposite sides of the piston carrying plate,

2 In a rotary engine, o eylinder having a concentric
boss codperating with the c¢ylinder walls to form an annu-
lar steam chest, a detachable cylinder head, a concentric
shalt supported for rotation in the cylinder, o piston cuy-
rying plate fixed upon the shatt for rotation therewith, a

reciprocatory abutment operating fransversely in the cyl- |

and the shait

3

inder and the boss at one side ol the shaft, a crank upon
the shaft and a pitman connecting the crank with the
abutment,

7 In a rotary engine, 4 cylinder having a concentric
hoss cobperating with the evlinder walls to form an anna-
1y slemm chest, @ shaft supported for rotation in the cyl-
inder concentrie thevewith, a plate fixed upon the shaft
for rotation therewith, o piston carried by gnid plate and
operating in the annular steam chest, an abhutment mount-
od Tor reciprocaticn at one side of the shaft, i crank upon
(he shait, a pitman conneefing the crank with the abuts
ment, & movably supported valve controlling the admission
of steam lo the stean chest, o sleeve upon {the stem ol
«aid valve, and a rod pivoted upon the pitman and is-
nosed for «lidable movement in the slceve.

4 In a rotary ecugine, a cvlinder having an annulav
steam chest, a shaft supported for rotation concentric
with the c¢ylinder, a plate fixed upon the shaftt for rotation
thorewith, o piston upon «nid plate extending into the
steam chest, an abutment supported for  reciprocation
throueh the steant chest, 4 crank upon the shaté, a pitman
connecting the crank with the abutment, movable valve
having an axial supporting stem, and a slidable member
connecting the vaive stem with the pitman.

50 In a rotary engine, pair ol cylinders disposed in
axinl atinement and having annular steam chests, @ shalt
supperted fov rolation coneentrie with the eylinders, plates
(ixed upon the shatt for rotation therewith and ha ving pis-
tons exiending into the stoam chests, said pistous being
disvosed at dicmetvieally opposite sides of the shalt, abut-
ments  supported tor reciproeation through the steam
chests to alternately obstruet adjacent portions o the
oteam chests in the two eylinders, a shatt conneeting the
abutments, a pttman connecting the cross-head with the
crank, and means ior controlling the admission ol steam
into che steam chests, and the exhaust steam from {he
stenm chests of the two cylinders.

¢, In a rolary engine, a pair of cylinders supported in
axinl alinement and havine annular steamnl chests, detach-
able heads fixed upon the outer ends of the cylinders, an
axinl shaft supperted tor rotation in the eylinders and
having a crank intermedinte said cylinders, abulments
mounted for reciprocation througeh the steam chests of the
cvlinders at oue side of the shart, said abutments being
adapted to alternately obstruct adjacent portions of the
steam chests in the two cylindors at diametrically oppo-
«ite sides of the shaft, plates fixed upon the shalt tor rota-
(ion therewith and Lhavine pistons oxtending into the
stenm chests of the cylinders, said pistons being disposed
ot dinmetrically oppuosite sides of the shatf, manually op-
crable reversible throtties a1 inlet valves for controlling
she ndmission ol steaw to the steam chosts ol the ¢ylin-
ders alternately at apposite sides of the abutments, mov-
ably supported cut-oft valves having axinl stems, sleeves
upon sald stems, meals includine a pitman for transmit-
fing motion from the <halt to the abutments, and rods piv-
oted upon said pitman and slidably engaging the sleeves
ipon the stoms of the movably sunported cut-ofl villves.

In testimony whercol, |

aflix my signoature in presence
OF Lwo wilnesses, '

CITARLES 1. FRANCDS.

VWitnesgses
| . . Puvriurr,
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