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UNITED STATES PATENT OFFICE. 
JESSEC, SIMMONS, OF SHELBY, MICHIGAN, ASSIGNOR OF ONE-HALF TO 

CHARLES L. CHURCHILL OF SHELBY, MICHIGAN. 
ROTARY ENGINE. 

No. 844,758. Specification of letters Patent. Patented Feb. 19, 1907. 
Application filed September 9, 1905, Serial No. 277,660, 

To ?t/7, 7th. On it natzy concern. 
Be it known that I, JESSE C. SIMMONs, a 

citizen of the United States, and a resident of 
the city of Shelby, in the county of Oceana 
and State of Michigan, have invented certain 
new and useful Improvements in Rotary 
Engines; and I do hereby declare that the 
following is a full, clear, and exact descrip 
tion of the same, reference being had to the 
accompanying drawings, and t) the letters of 
reference marked thereon, which form a part of this specification. 
This invention relates to improvements in 

engines, and more particularly to rotary en gines. 
Fleretofore the construction of rotary en 

gines has been such that the resistance to ro 
tation caused by the centrifugal tendency of 
certain moving parts has acted as a brake, 
and in many instances the efficiency has been 
seriously affected thereby. Furthermore, 
the valve construction of such engines is usu 
ally more or less complicated and the nu 
merous parts must be timed to the rotation 
of the revolving element of the engine and 
in consequence unnecessary power is con 
sumed thereby. - 
The object of this invention is to provide a 

retary engine in which the rotation of the 
revolving element is perfrned with mini 
mum resistance and in which the steam is 
taken alternately on opposite sides thereof. 

It is also an object of the invention to at 
ford a construction in which an exceedingly 
sinple and automatically-operating valve 
is provided, rotatable with the head, and 
whereby the inlet and exhaust from the 
pressure-chamber is regulated with the least possible expenditure (if power. 

lt is a farther object of the invention to provide a cheap, simple, and extremely pow 
erful and durable engine consisting of but 
few parts and those of such construction as 
not likely to get out of repair and in which 
the whole construction is of Such a simple and 
direct-acting character as to enable the de 
vice to be operated by one without previous engineering eXperience. 
The invention consists in the matters here 

inafter described, and more fully pointed out 
and defined in the appended claims. 

In the drawings, ligure 1 is an end eleva 
tion of a device embodying my invention. 
Fig. 2 is a section taken on line 22 of Fig. 1. 

Fig. 3 is a side elevation thereof. Fig. 4 is an 
end elevation with the head of the steam 
chest removed and exposing the rotary valve. 
Fig. 5 is an enlarged fragmentary detail 
taken on line 55 of Fig. 4. Fig. 6 is an en 
larged fragmentary detail taken on line 6 6 of 
Fig. 2. Iig. 7 is a section taken on line 77 of 
Fig. 2. Fig. S is a section taken on line SS of 
Fig. 2 and showing the exhaust-chamber. 
Fig. 9 is an enlarged perspective view of one 
of the reciprocating abutments. Fig. 10 is 
a vertical section thereof. Fig. 11 is a trans 
verse section of the same. Fig. 12 is a plan 
view of the revolving disk or head, showing 
the reciprocating heads or abutment there 
in. Fig. 13 is an enlarged fragmentary de 
tail of the revolving head, illustrating the 
roller-bearings for the reciprocating abut 
ment. Fig. 14 is a section taken on line 14 
14 of Fig. 13. Fig. 15 is a somewhat dia 
grammatic view illustrating the travel of the 
abutments. Fig. 16 is a development of the 
steam and pressure cylinders. 
As shown in said drawings, A and A' indi 

cate the cylinder-heads, which are peripher 
ally flanged and the flanges of which are fit 
ted together to afford a ground joint, as 
shown in Fig. 2, and between which is pro 
vided an ann. lar steam-chamber arranged obliqi.ely with the plane of the revolving ele 
ment. Extending centrally through the cyl 
inder is a shaft B, on which is secured the 
elongated hi.b B of the rotating head B', 
which, as shown, is circ lar and of a diameter 
eq al to the diameter of the steam-chamber. 
Said press, re or steam chamber is shaped, as 
shown in Figs. 2, 5, 7, S, and 15, to aford a 
pl Tality of press...re-chambers on opposite 
sides of the shaft and on opposite sides of the 
rotating head, or, in other words, the steam 
the shaft with respect to the plane of rota 

a pl. rality of press, re-chambers on alternate sides of the head. 
As shown, a bitments B, B, and B are 

carried by said head B° and reciprocate in ! slots in the periphery thereof to project into 
sides of the head. As shown, each of said 

of the sance with a longit dinal ribb, which 
fits in a complemental groove in the head B°, 

chamber as a whole extends obliqtely aro ind 

alternate press re - chambers on opposite 
abitments is provided centrally on each side 
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tion of the revolt.ble head B, thus affording 

CO 

IO5 

and, as shown, rollers l', l, b, and b are pro y y y 
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vided on each side of said head adjacent the to permit inlet of the pressure fluid against 
a bitment-slots and two of which are at each 
side of the same. These afford roller-bear 
ings for the abutments and permit the same 
to slide freely through said slots to project 
alternately into the press...re-chambers on 
either side of the same and, together with the 
ribs on said abatments and the grooves in the 
head, act to hold the abutments at all times 
firmly from any other movement. Said abst 
ments are packed to afford steam-tight joints 
at all four walls of the feed-chamber. As 
shown in Figs. 9 to 15, inclusive, a strip of 
packing b is secured on each side of each 
abatment and is provided with a central in 
wardly-directed web b, which projects into 
the side of the abutment. Said packing 
strips are notched at their edges, affording 
serrations on the abutment and which act to 
hold said packing b" in operative position, 
while springs bengage in the central webs b 
and act to hold the packing firmly against 
the olter walls of the steam-chamber. Said 
packing-Strips b' at their ends are provided 
with semicircular seats, as shown in Fig. 9, 
and S. pported thereon and resting in semi 
circular grooves in the end of the abi...tment 
are rounded packing-strips b°, and, as shown, 
a web barb' is seated in a longit...dinal groove 
in each end of each abi...tment and bears. 
against the inner side of the packing-strips b” 
and is held firmly in contact thereagainst by 
means of springs b', this affording a rolling 
bearing for said strips at the ends of each 
abi:tment where it bears against the cylinder 
head of the engine. 
As shown, the heads A and A' are cored to 

provide indi.ction and exha stports and pas 
sages leading thereto and therefrom, and, as 
shown, the head A is provided on its inner 
side with a cored passage a, which leads from 
the indiction-port ac, opening into the pres 
sire-chamber X, and along the side of said 
head and communicates with a correspond 
ing passage a' in the head A', which opens 
from the inlet-port ac' in said head, which 
opens into the steam-chest. A corresponding inlet-port ac' is provided diaretrically oppo 
site the inlet-port a and on the opposite side 
of the revolving head B and opens into the 
press re-chamber X in the cylinder-head A'. 
A passage a leads from said port a to a port 
ac, which opens through the olter face of the 
cylinder-head A' into the steam-chest dia 
metrically opposite the port ac'. 

Rigidly segred on the hib B of the re 
volving head B and affording agrond joint 
with the o ter face of the cylinder-headA' is 
a valve-disk D, provided, as shown, with 
three inlet-apertres therethrough, which are 
arranged eq. al distances apart and near the 
periphery to register with the ports ac' and a 
thro gh the cylinder-head A. Said aper 
tres are of a width corresponding with the 

i press re-chambers. 

the abutment closely in advance thereof for 
nearly the entire length of the respective 

The press...re inlet or 
S.pply pipe d opens into the steam-chest 
formed in the head A', bolted to the cylinder 
head A and chambered to contain the valve 
disk D. 

Exhaust-ports did open from the end of 
each pressure-chamber in advance of the 
movement of the abutments. The port d’ 
opens from the chamber X" into a chamber 
d' in the cylinder-head A' and from which 
opens an exhaust-pipe d". The exhaust-port 
on the opposite of the engine-namely, the 
port d'in the head A-discharges directly into 
the exhaust-pipe d", communicating through 
said head. Said exhaust-pipes may be con 
nected, if desired, in a single pipe or may dis 
charge to the atmosphere independently, as 
preferred. Any suitable packing for the rotating head 
B* may be employed. As shown, an annu 
lar strip of packing d is provided about the 
hub of the rotating head B and a gland d is 
provided at each end of said hub, as shown 
in Fig. 2, thus preventing any escape of the 
pressure fluid except through the exhaust 
ports. As shown, a pipe G, provided with a 
valve g, connects the induction or supply 
pipe with inlet-passages a, a', and a 'below the 
valve-disk D and perin.its admission of the 
pressure fluid to the pressure-chaimbers inde 
pendently of said valve-disk. The operation is as follows: In starting 
the engine the pressure fluid is admitted 
through the induction-pipe to the steam 
chest... If the ports are both closed by the 
position of the valve-disk D, as Inay some 
times occur, the valve g in the pipe G is 
opened, admitting pressure to one or both 
pressure-chambers and starting the engine. 
The valveg may then be closed, and the steam 
or other pressure fluid will be admitted regu 
larly and alternately through the oppositely 
disposed ports a ac' into the respective pres 
sure-chain hers against the abutinents and 
the head B°. As the head B° rotates, the 
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abutinents B, B, and B reciprocate trans 
versely of said rotating head B, first into the 
pressure-chamber X On one side of the head 
and then into the pressure-chanicer X" at the 
opposite side thereof, taking pressure alter 
nately on opposite sides of the head at dia 
metrically opposite points, and inasmuch as 
there are three of said abutments slidaily 
carried on the revolving head, two of these 
are at all times subjected to pressure either 
direct or expansively. Said valve-ports 
through said valve-disk D are of such size and 
so arranged as to cut off the steam-supply 
after having filled the pressure-chaiker 
icehind One abutinent just before another re 
ceives direct pressure. Thus for a part of the 
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directly on the abutment by impact and for said pressure-chambers, and an apertured 
a portion of its travel is acting by expansion 
to drive the shaft. Inasmuch as said abut 
ments are journaled to slide transversely of 
the head B on roller-bearings it is obvious 
that but slight friction can occur, and, 
furthermore, inasmuch as the ports are ar 
ranged at the points where the abutments 
starts to move transversely of the head the 
pressure is relieved from the abutinents 
approximately at the nonent the transverse 
novenient begins and is not again applied 
until inlet-pressure is received on the oppo 
site side of the rotating head. In this in an 
ner the abutments reciprocate back and for 
ward in the steam-chaimber in one and then 
the other pressure-chamber thereof with but 
slight friction and, being carefully packed, 
with practically no loss of power. 
Oviously while I have shown a rotary 

valve-disk on the shaft it is obvious that 
other valves may be employed, if desired, 
and that any suitable inlet or exhaust ports 
may been ployed. I therefore do not purpose 
liniting this application for patent other 
wise than necessitated by the prior art, as 
many details of the construction and ar 
ranger ent may be varied without departing 
from the principles of my invention. 

I claim as my invention-- 
1. A rotary engine comprising a steam 

chamber, a rotating head therein dividing 
said chamber into pressure-chambers one on 
each side of said revolving head, an abut 
ment fitting in the steam-chamber and car 
ried by the revolving head and adapted to 
receive pressure alternately from said cham 
bers and a guide on each side thereof en 
gaged in complemental grooves in said head. 

2. A rotary engine comprising a steam 
chamber, a rotating head therein dividing 
said chamber into pressure-chambers one on 
each side of said revolving head, an abut 
ment fitting in the steam-chamber and Carried 
on said head and adapted to reciprocate al 
ternately into said pressure - chamber, a 
steam-chest, ports opening therefrom into 
said pressure - chamber and a disk valve 
adapted to control said ports. 

3. A rotary engine Comprising a steam 
chamber, a rotary head therein dividing said 
chamber into pressure-chambers one on each 
side of said revoluble head, a transversely 
movable abutment engaged to said head and 
adapted to project alternately in said pres 
sure-chambers, a disk valve rotatable with 
said revolving head having apertures there 
through adapted to regulate the admission of 
pressure. 

4. In a rotating engine a revolving circu 
lar head, pressure-chambers On opposite 
sides thereof, one or more abutments carried 
near the periphery of said revolving head and 

disk valve rotatable with the rotating head 
and acting to admit pressure to the pressure 
chambers alternately. 

5. In a rotary engine, a revolving head, a 
pressure-chamber on each side thereof, a 
disk valve movable with the head, acting to 
admit pressure to the chambers alternately, 
reciprocating abutments on said head alter 
nately projecting into said pressure-cham 
bers and a packing-strip rotatively engaged 
in a groove in each end of said abutments. 

6. In an engine of the class described, a 
rotating lead, abutments thereon at the 
periphery thereof and slidably engaged 
therewith and adapted to reciprocate par 
allel with the engine-shaft and guides on said 
abutments adapted to seat in complemental 
grooves in said head. 

7. In an engine of the class described, a ro 
tating head, abutments thereon at the pe 
riphery therec? and slidably engaged there 
With and adapted to reciprocate parallel with 
the engine-shaft, a semicylindric packing ro 
tatively engaged in each end of said abut 
ments and antifriction - bearings for said 
abutments. 

S. An engine of the class described, a re 
volving head, one or more abutments slid 
ably Carried at the periphery thereof and 
adapted to reciprocate to project alternately 
beyond opposite faces of the disk, antifriction 
rollers journaled in the head adapted to en 
gage on each side of said abutments and ro 
tative packing means seated in the ends of 
said abutments. 

9. In an engine of the class described, a 
revolving head, one or more abutments 
slidably carried thereon at or near the pe 
riphery thereof, roller-bearings for said abut 
ments, packing means between the head and 
the abutments and a rolling packing at each 
end of each abutment. 

10. In an engine of the class destribed, a 
cylinder, a rotative head therein, abutments 
adapted to project on each side of the head 
alternately and a rotative disk valve ad 
mitting pressure alternately into opposite 
ends of the cylinder. A 

11. In a device of the class described, a ro 
tating head, in annular stein-cha.ner Sur 
rounding the periphery thereof and Erranged 
obliquely with the plane of rotation thereof, 
abutments carried near the periphery of the 
rotatable head and slidille alternately into 
the pressure-chambers afforded on each side 
of slid head, picking means between the 
abutinents and the head and a rotative disk 
valve controlling the steam-inlet to the pres 
sure-chanibers. 

12. In a device of the class described, a ro 
tating head, an annular stean-Chinber sur 
rounding the periphery thereof ind arranged 

slidable transversely thereof into said pres- obliquely with the plane of rotaticn thereof, 
65 sure-chambers, inlet and exhaust ports for abutments carried near the periphery of the 13o 
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rotative with said head. 

4. 

rotatable head and slidable alternately into 
the pressure-chambers afforded on each side 
of said head, packing means between the 
abutments and the head and a rotary disk 
valve having apertures therethrough adapt 
ed to control the steam-inlet to the pressure 
chambers. 

13. In a device of the class described, a 
cylinder comprising a steam-chamber ar 
ranged to afford a plurality of pressure-cham 
bers alternately arranged on opposite sides 
of a central plane and a rotary disk Valve 
having apertures therethrough adapted to 
register with apertures in the side of said 
cylinder. 

14. A rotary engine comprising a cham 
ber, a head rotatable therein and dividing 
said chamber into a plurality of pressure 
chambers, transversely-reciprocating means 
in said head adapted to alternately project 
into said pressure-chambers and receive the 
pressure for rotating said head, means rev 
oluble with said head adapted to admit 
pressure into said chambers and means for 
admitting pressure into said chambers inde 
pendently of the aforesaid means. 

15. In a device of the class described a 
steam-cylinder affording a plurality of pres 
sure-chambers obliquely arranged on oppo 
site sides of a central plane, a rotating head 
between said chambers, a plurality of abut 
ments thereon and slidable alternately into 
the pressure-chamber on each side thereof, 
antifriction-bearings for said abutments and 
a disk valve on the side of the cylinder and 

16. In a device of the class described a 
steam-cylinder affording a plurality of pres 
sure-chambers obliquely arranged on oppo 
site sides of a central plane, a rotating head 
between said chambers, a plurality of abut 
ments thereon and slidable alternately into 
the pressure-chamber on each side thereof, 
guides on said head and abutments acting to : 
hold the latter in operative position and anti 
friction-bearings for said abutments. 

17. In an engine of the class described the 
combination with a rotating head of a plu 
rality of abutments carried thereon and slid 
able transversely of the plane thereof at its 
periphery, guides thereon engaging the head 
and antifriction-bearings between said abut 
ment and the head. 

1S. In a device of the class described the 
combination with the shaft of the head rig 
idly secured thereon and rotative there with, 
abutments engaged on the head to slide trans 
versely thereof at the periphery, a steam 
chamber divided into pressure-chambers by 
the rotating head, one on each side of the 
head and oppositely disposed to the other, 
inlet and exhaust ports opening into and 
from the pressure - chambers, a disk valve 
rigidly secured on said shaft, and provided 
with apertures arranged out of allinement 
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with the abutments on said head and adapt 
ed to control the inlet-ports. 

19. In a device of the class described the 
combination with the shaft of the head rig 
idly secured thereon and rotative therewith, 
abutments engaged on the head to slide 
transversely thereof at the periphery, a 
steam-chamber divided into pressure-cham 
bers by the rotating head one on each side of 
the head and oppositely disposed to the 
other, inlet and exhaust ports opening into 
and from the pressure-chambers, a disk 
valve rigidly secured on said shaft, provided 
with apertures arranged Out of alinement 
with the abutments on said head and adapt 
ed to control the inlet-ports and an auxiliary 
pressure-pipe connected in the inlet-pipe and 
opening into one or both pressure-chambers. 

20. In a steam-engine having therein an 
annular steam-chamber obliquely arranged 
therein, a rotating head carried on the shaft 
and dividing the steam-chamber into oppo 
sitely-disposed steam-chambers, one on each 
side of said head, oppositely-disposed inlet 
ports communicating with the respective 
pressure chambers opening through one of 
the heads of said cylinder on diametrically 
opposite sides thereof and a valve disk rig 
idly secured on the shaft and having aper 
tures therein adapted to alternately open 
and close said ports as the disk revolves. 

21. A rotary engine comprising a steam 
chamber, a rotatable head therein dividing 
said steam-chamber into oppositely-disposed 
pressure - chambers, transversely-movable 
abutments engaged to said head, a shaft 
driven by said head, a steam-chest, ports 
opening therefrom into said pressure-cham 
bers and an apertured disk valve rigidly en 
gaged on said shaft and adapted to rotate in 
said steam-chest to control said ports. 

22. In a rotary engine the combination 
with a steam-chamber of a rotatable head 
therein dividing said chamber into oppo 
sitely - disposed pressure - chambers, abut 
ments slidably engaged in said head and 
adapted to receive pressure alternately from 
said pressure-chamber, a steam-chest, ports 
opening therefrom into said pressure-cham 
bers, a rotative disk valve in said steam-chest 
adapted to open and to close said ports and 
means for admitting steam into the pressure 
chambers independently of said valve in 
starting the engine. 

23. A rotary engine comprising a steam 
chamber, a head revoluble therein having a 
plurality of slots therethrough, rollers on 
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said head adjacent said slots, grooves adja-. 
cent said slots, an abutment slidable in said 
slots and having guides adapted to engage 
said grooves and preventing said abutments 
from removal from said head. 

24. A rotary engine comprising a steam 
chamber, a head herein and dividing said 
chamber into a plurality of pressure-cham 
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bers, a grooved slot in said head, a trans- alternately project into said pressure-cham 
versely-slidable abutment therein, packing bers, packing members on said abutments 
means on said abutment, means for holding and means for holding the same in yielding 
said packing means in close contact with the engagement with the walls of said chambers. 
chamber-walls and antifriction-bearings in intestimony whereof I have hereunto sub 
contact with said abutment. scribed my name in the presence of two sub 

25. In a device of the class described the scribing witnesses. 
combination with a steam-chamber of a y i? MrN 
head therein, a plurality of grooved slots in JESSE C. SIMMONS. 
said head, rollers journaled adjacent each Witnesses: 
slot, abutments engaged in said slots and MAMIE CHURCHILL, 
slidable transversely thereof and adapted to INEZ WIIITNEY. 


