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- To all whom it may eoneerns: 
. Be it known that I, GEORGE W. SoULÉ, of 
Meridian, in the county of Lauderdale. and 
State of Mississippi, have invented certain 

Io 
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new and useful Improvements in Rotary En 
gines; and I do hereby declare the following 
to be a full, clear, and exact description of the 
invention, such as will.enable others skilled 
in theart to which it appertains. to make and 
use the same. . 
My invention relates to animprovementin 

rotary engines, its object being "to produce a 
rotary.engine so. constructed and arranged 
that it can be easily, quickly, and effectually 
reversed. 
A further object is to provide a rotary en 

gine having sliding wings or pistons, with 
means whereby said wings or pistons will be 
forced outwardly by the action of steam at a 
which drives the engine. ' 
A further object is to construct a rotary 

engine in such manner that steam will be 
25 

made to force the pistons or wings outwardly 
and so that the pipes which convey the steam 
to the center of the disk or head for this pur 
pose will also serve to conduct, lubricating 
material to the engine, whereby º all parts 
thereof will be thoroughly lubricated. 
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A further object is to construct the engine 
in such manner that no frictional or steam 
load will be imposed upon the revolving disk 
or head. • 
A further object is to so construct the en 

gine that the steam will be admitted at dia metrically opposite points of the revolving 
disk or head, the devices for conducting the 
steam being so arranged that when the en 
gine is running in one direction one device 
or pipe will conduct the steam to the revolv 
irig head or disk to drive it, and when run 
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ning in the reverse direction said pipe will - 
act as the exhaust, and vice versa. " 

tons will have no movement in their slots in 
the revolution of the disk or head at the time there is steam-pressure against them. 
A further object is to provide simple and 

efficient packing devices whereby to insure 
the proper operation of the revolving disk or 
head and the wings orpistons carried thereby. 

higherpressure andlindepéndent of the steam 

. A further object is to construct the engine 
casing in such manner that the wings orpis- |. 

A further object is to prod?ce a rotary en 
gine" which shall be simple in construction, ?asy to manipulate, and effectual in the per 55 
formance of its functions. , ’ 
With these objects in view the invention 

consists in certainnovel features of construc 
tion and combinations and arrangements of . 
parts, as hereinafter set forth, and pointed : 6o 
out in the claims. . . WA , 

In the accompanying drawings, Figure 1 is 
an elevation of my improved rotary engine. 
Fig. 2 is an end view. Fig. 3 is an endview 
with the head removed, some of the partsbe. 65 
ing shown in section. Figs. 4, 5, 6, 7, 8, and 
9 are detail views. Fig. 10 is a separate view of the lining. : - 
A represents the engine-casing, which is 

elliptical in form, the lenäds being concentric. 7o 
with a shaft B, which passes through the 
center of said casing, säid shaft being sup 
ported in journal-bearings B', carried by the 
heads C of the casing, saidheads and the cas 
ing being secured together by means of suit- 75 
able bolts ca. 
* Secured to or made integral with the shaft 
B within the casing A is a revoluble head D, 
in ea?ih face of which, in close proximity to : 
the shaft B, a recess b is made and adapted 8o 
to eommunicate with slots c, which extend 
through the journal-bearings of the shaft B 
and through. conical bushings, c'in said jour 
nal-bearings. Abracket diprojects outwardly 
from each head Candis provided with screw- 85 
threaded perforations for the accommodation 
of threaded bolts d', which latterpass through 
perforations in the journal-bearings B' and 
are adapted at their pointed or wedge-shaped 
lower ends eº to enter thie slots c in the bush- 9o ings c', thus retaining said bushing in such 
position that the slots therein will be at the .. 
top of the journal-bearing fora purpose which 
will appear farther on. The bushings may 
be secured to the journal-bearings by means 95 
of nuts eº. 
The revoluble disk or head D is provided 

with a series of, preferably six or more, slots 
e, each of sufficient width and depth to re 
ceive a sliding wing ör piston.f. The walls Ioc 
of each slot are provided with W-shaped or 
other shaped grooves e', in which similarly 
shaped packing-strips eº are inserted. Both 
heads C of the casing are also made with W 
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shaped or other shaped grooves for the recep 
tion of similarly-shaped packing strips or 
ringsjf". Passing through the brackets dand 
journal-bearings B" and communicating with 
slots care two pipes g g, which at their upper 
ends are connected together by means of a 
suitable coupling;said pipes ggbeing adapted 
toreceive (in a manner hereinafter explained) 
steam independent of the steam which drives 
the engine. From this construction and ar 
rangement of parts it will be seen that the 
steam which passes through the pipes g g 
will enter the grooves or slots c in the bush 
ings c' and journal-bearings B", from which 
it will pass to the recesses b and finally against 
the inner ends of the pistons f, thus forcing 
said wings or pistons against the inner wall 
of the casing A. The escape of steam from 
the recesses or slots e behind the wings or pis 
tons f will be prevented by the packing-strips 
e“, which, by the pressure of the steam and cen 
trifugal action, will be made to bear against 
the faces of the wings or pistons and one side 
of the grooves and prevent the escape of steam 
past them. The packing-rings f' are in a 
similar manner made to bear against the head 
D and one side of their grooves. 

35 

Made in the heads C of the engine are ports 
i i, arranged in proximity to the edge or pe 
riphery of said heads at diametrically oppo 
site points, the ports in each head being 
adapted to communicate by means of ducts i". 
With one of the ducts i' of each head C (pref 
erably the upper one) a pipe E communicates, 
whereby to conduct steam through both ports 
in each head, the ports i in one head being 
arranged or located near one side of the en 
gine in an oblique line with each other, while 
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the ports i in the other head are arranged in 
the reverse position, so that steam passing 
through the upper port of one head C. will 
drive the revoluble head D in one direction, 
and the steam passing through the diagonally 
opposite port of th? same ñeaäGwi?drive 
said head D in the same direction at the same 
time. 
When the engine is to be used as a reversi 

ble motor, the upper ends of the large steam 
pipes Eare, each connected with a four-way 
valve F, said valve being provided with anr 
exhaust F" and a steam-inlet pipe Fº. The 
duct ji of the valve F, through which live 
steam is to pass, is made of a size preferably 
about the size of the bore of the pipe E, while 
the exhaust duct'j' of said valve is made some 
what larger. 
made considerably larger than the live-steam 

. portj, so that the exhaust maybe open sooner 
and later than the live-steam port, whereby 
when it is desirable that the steam be partly 
shut off in either direction the exhaust will 
not be cramped. 
From the construction and arrangement of 

the pipes E, ports i, ducts i, and valve F it 
will be readily seen that when steam is made 
to enter the engine through one of the pipes 

In fact this exhaust-duct.j" is. 

E it will exhaust through the other, and vice 
VerS8. 
By means of the four-way valve F the steam 

may be made to "enter either pipe E and ex haüst through the other, according to the di 
rection in which it is desired that the engine 
shallrum. In like manner the engine may be 
easily and effectually reversed, either gradu 
ally or quickly, as desired, by simply manipu 
lating the valve F, which may be done by 
means of am arm k, attached to the squared 
stem k' of the valve. The steam-inlet pipe 
Fºis connected with the small steam-pipes g 
g by means of couplings il l' lº, whereby steam 
will be permitted to pass through said small 
steam-pipes g g before it passes through the 
valve F, and thus the steam passing through. 
said pipes g g and acting on the wings orpis 
tons f, as above "explained, will not be con 
trolled by the valve F, but, on the contrary, 
will be entirely independent thereof. A lu 
bricator G is connected with the coupling lº 
and is also connected with the steam-inlet 
pipe Fº by means of a pipe in. From this 
construction it will be seen that not only the 
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live steam, which maintains the pistons in 
proper position relatively to the inner walls 
of the casing, will pass through the pipes, 
but lubricating - oil will be made to flow 
from the lubricator G through said pipes g g 
and thus supply oil to the interior of the en 
gine and thoroughly lubricate all the work 
ing parts therein in a thorough and effectual 

- 869. 
By making the opposite ends of the casing 

A concentric with the revolving head D the 
pistons f will have no movement in their slots 
in the revoluble head while they are sub 
jected to the pressure of the steam. 

In order to secure a smooth and durable 
wearing-surface within the casing A and to 
permit the removal of that surface should it 
wear, I provide a wearing-strip X of plate 
steel within said casing. This wearing-strip 
consists of a straight strip of plate-steel of 
the same width as the case (the steel being 
first tempered and ground) and of the proper 
length to fit the inside circumference of the 
case. The ends of the strip are cut at an 
angle of about six degrees, and the strip be 
ing sprung into the case the ends are abut 
ted for, say, half their width and then are 
forced in, the angle compelling the wearing 
strip or lining to spring out tightly against 
all parts of the case. Of course the heads 
when bolted to place will hold the lining 
firmly. 

In rotary engines as they are commonly con 
structed the revoluble head is supposed to 
make a steam-tight connection with the cas 
ing at the nearest point to prevent the steam 
from passing back. I do away with this by 
using six or more pistons, the space between 

, them being, of course, one-sixth of the cir 
cumference of the head, and I make the ports 
equal in length to one-twelfth of the circum 
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ference of the head, thus bringing their ends || 
inplanes one-sixth of the circumference of the 
head apart. Thus there is always one piston 
passage of steam from i one port to the other 
without carryinga piston with it. s. There be 
ingino necessity for the revoluble head to 
have a steam-tight connection with the cas 
ing, the shortest diameter of the casing is 

Io just sufficient to permait the head D to revolve 
freely, (not steam-tight,) and the two ends of 

* ... the casing (which are modified ellipses) are 
segments of a circle concentric with the shaft 
of the engine, each being one-sixth of a com 

- 5 plete circle or a part of a full circle divided 
by the number of pistons in the revoluble 

| head. " " " - " , 

The importance of my departure from pre 
2o form of a casing for a rotary.engine and sub 

stituting therefor the ellipse is that the using 
the steam equally and simultaneously above 
and below the revoluble head or runner arises . 
from the fact that this givesa balanced steam 

é 5 pressure on the revoluble head or runner and 
eliminates journal load and consequent fric 
tion. Supposing that the steam was used on 
one side only, there would be a steam-pres 
sure due to the cross-sectional area of the 
revoluble head multiplied by the steam-pr?s 
sure to be resisted by the journals--a pres 
sure greater by many times than that which 
was available for work. . . - 
The ports i in the heads C of the engine are 

35. duplicates; but it is manifest that in revers 
ing the ports will occupy different positions 
that is to say, at one time or when the engine 
is running in one direction the ports i of one 
head C will be inlet-ports and when running 

4o in the reverse direction said ports (which 
were formerly inlet-ports) will be exhaust 
ports, as above alluded to. This difference 
of position amounts to exactly one-sixth of a 

i revolution when six pistons are used, and as 
45 the ports are one-twelfth of a revolution long 

it is manifest that in the closepart of the cas 
ing A. it will always be one-sixthrofa revolu 
tion also between the smaller end of the ports 
in one head to the smaller end of the con 

5o tiguous port in the other. . Thus there is al 
- ways one piston between two of th? ports, 

: which does away with the need of the revo luble head making a`steam-tight jöint with 
| 55 

the steam will enter the casing above and be 
low the revoluble head D equally and in-uni 
son. The ports i may, if desired, be located 
in the casing A instead of the heads C. 
'The journal-bearings | B' are provided ex 
ternally with screw-threads for the reception 
of: stuffing-boxes, which "comprise collars o 
and follower o', and betwèen the former and 

in the metal conical bushing c'flexible or other 65 packing is preferably. employed. · 
: » My improved engine is a very simple sub 
, stantial rotary motor. It possesses no com 

between two of the ports, which prevents the 

vious common practice of using the eccentric 

the casing A. As the pòrts of each head C 
are connected together by a duct or passage, 

plicated valve-gearing and no exposed parts 
subject to i destruction by dust and "grit. 
When used as a reversible motor, it runs ex 
actly the same one way as the other and is 
controlled by one handle attached to a simple 
four-way valve. *N 
Having fully described my invention, what 

Iclaimas new, and desire to secure by Letters 
Patent, is- • , ' ' 

1. In arotary engine, the combination with 
a shaft, a casing two heads and journal-bear 
ings having grooves therein, of a bushing in 
each journal-bearing, having a slot therein, a 
revoluble head having slots, carried by the . 

jacent to the shaft, adapted to communicate 
with the grooves' in the journal - bearings, 
wings or pistons in the slots in the revoluble 
head, pipes communicating with the slots in 
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lings carried by said heads, said journal-bear- M 
8o 

shaft, said revoluble head having recesses ad 

the bushings, and means for injecting steam 
through said pipes to the center of the revo 
luble head and against the inner ends of the 
wings or pistons, substantially as set forth. 

2. In a rotary engine, the combination with 
a casing, its ends, a shaft and journal-bear 

fings for said shaft, of a slotted bushing.in each journal-bearing, a bracket prójecting 
from each head, a screw passing through each 
bracket and aperforation in the journal-bear 
ings and entering the slots in the bushings to 
retain said slot at the top of the bearing, a 
revoluble head carried by said shaft and hav 
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I co ing recesses to communicate with the slotted . . bushings, wings or pistons carried by said 
revoluble head, and pipes communicating - 
with said slotted bushings, whereby steam - 
will be transmitted to the center of the revo luble head to force the wings or 
wardly, substantially asset forth.. 

3. In a rotary engine, the combination with 
a casing, its ends, a shaft and journal-bear 
ings for said shaft, of a slotted bushing in 

pistons out- , : 

O said journal-bearing adapted to communicate - 
with º grooves in said i journal bearings, a 
bracket projecting from each head, a screw 
passing through each bracket and perfora 
tions in the journal-bearings, and adapted to 
enter the slotted bushings, a revoluble head I 15 
carried by said shaft and having recesses to 
communicate with the grooves in the journal 
bearings, wings or pistons. carried by said - 
revoluble head, and pipes communicating 
with i said slotted bushings, substantially as set forth. . . . . . :: 

4. In a rotary engine, the combination with 
a casing, its head, a shaft and journal-bear 
ings for said shaft, of a slotted bushing in 
each "journal-bearing adapted to communi 
cate with grooves in the journal-bearings, a 
bracket projecting from each head, a screw 

screws adapted to bear against the journal 
end of each screw and adapted to enter the 

1 2 O 
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passing through each bracket and perfora- . 
tions in the journal-bearings, nuts on said I30 
bearings and brackets, a wedge at the lower 

| slotted bushings, a revoluble head carried by 
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said shaft and having a recess to communi 
cate with the recesses in the journal-bearings, 
wings or pistons carried by said revoluble 
head, and steam-pipes communicating with 
said slotted bushings, substantially as set 
forth. · 

5. in a rotary engine, the combination with 
a casing and its heads, of a shaft, a revolu 
ble head carried by said shaft, said revoluble 
shaft having six slots, a wing or piston in each 
slot, the space between said wings or pistons 
being equal to one-sixth of a revolution of the 

2 O 

revoluble head, steam-ports in the heads of 
the casing arranged apart a distance equal to 
one-sixth of the circumference of the revolu 
ble head and each of a length equal to one 
twelfth of the circumference of said revolu 
ble head, whereby there will always be a wing 
or piston between two of the ports so that the 
passage of steam from one port to another 
without carrying a wing or piston with it, 
will be prevented, substantially as set forth. 

6. In a rotary engine, the combination with 
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a casing, its ends or heads, a shaft, and jour 
mal-bearings for said shaft, of a slotted bush 25 
ing in said journal-bearings, the latter having i 
a perforation, a device passing through the 
perforationin eachjournal-bearingandenter 
ing a slot in the bushing to retain said slot at 
the top of the bearing, a revoluble head or run 
ner carried by said shaft and having recesses 
to communicate with the slotted bushings, 
wings or pistons carried by said revoluble 

| head or runner, and pipes communicating 
with said slotted bushings whereby steam will 
be transmitted to the center of the revoluble 
head or runner to force the wings or pistons 
outwardly, substantially as set. forth. 

In testimony whereof i have signed this 
specification in the presence of two subscrib 
ing witnesses. 

GEORGE W. SOUHLÉ. 
Witnesses: 

T. J. TURNER, 
T. H. STUCKEY. 
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