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To all whom it may concerrn.

Be it known that I, Jessz (. SnrowNs, a
citizen of the United States, and a resident of
the city of Shelby, in the county of Qceana
and State of Michigan, have invented certain
new and useful Tmprovements in Retary
Engines; and I do hereby declare that the
following is a full, clear, and exact descrip-
tion of the same, reference being had t> the
accompanying drawings, and t5 the lettors of
reference marked thereon, which form a part
of this specificaticn.

This invention relates to improvements in
engines, and more particularly to rotary en-
gines. :

Heretzfore the construction of rotary en-
gines has been such that the resistance ) ro-
tation caused by the centrifugal tendency of
certain moving parts has actad as a brake,
and in many instances the elliciency has been
serisusly aflected thereby. Furthermeore,
the valve construction of sich engines is usu-
ally more or less complicated and the nu-
meraus parts must be timed to the retation
of the revolving clement of the engine and
in consequence unnccessary power is con-
sumed thereby.

The object of this invention is to provide a
retary engine in which the rotation of the
revelving element is performed 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 al-
ferd a censtruction in which an exceedingly
simple 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
pessible expenditure of power.

1t is a further cbject of the invention to
provide a cheap, simple, and extremely pow-
erful and durable engine consisting of but
few parts and those of sueh construction as
nct likely to get cut of repair and in whicl,
the whele construction is of such a simple and
direct-acting character as t» enable the de-
vice to be operated by one without previous
engineering experience.

The invention consists in the mattors here-
inafter described, and more fully peinted out
and defined in the appended claims,

In the drawings, FFigure 1 is an end eclova-
tion of a device embodying my invention.
Fig. 2 is a section taken on line 2 2 of Fig. 1.
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Fig. 3 is a side elevation thereof. Fig. 41s an
end elevation with the head of the steam-
chest removed and exposing the rctary valve.
Fig. 5 is an enlarged fragmentary detail
taken on line 5 5 of Fig. 4. " Fig. 6 is an en-
lz}rg'ed fragmentary detail taken on line 6 6 of

Fig. 2. Tig. 7is a'section taken on line 7 7 of
Fig. 2. Fig. 8is a section taken on line 8 8 of
Fig. 2 and showing the exhaust- chamber.
Fig. 9is an enlarged perspective view of one

ol the recipreeating abutments.
a vertical section therest. Ifig. 11 is a trans-
verse section of the same. Fig. 12is a plan
view of the revolving disk or head, showing
the reciprocating heads or abutment there-
im.  Fig. 13 is an enlarged fragmentary de-
tail of the revolving head, llustrating 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. Tig. 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 allord a ground joint, as
shown in Fig. 2, and between which is pro-
vided an ann: lar steam-chamber arranged
obliqtely with the plane of the revolving ele-
ment.  Extending centrally throt gh the eyl-
inder is a shaft B, on which is secired the
clongated hib B’ of the rotating head B2
which, as shown, is cire: lar and of & diameter
eqal to the diameter of the steam-~chamber.
Said press: e or steam chamkber is shaped, as
shown in Figs. 2, 5,7, 8, and 15, to ailord a
pl rality of pressire-chamlbers on opposite
sides of the shaft and on opposite sides of the
rotating head, or, in other words, the stean-
chamber as a whole extends obliqt ely aro: nd-
the shaft with respect to the plane of rota-
tion of the revolible head B?, thus affording
a pl.rality of pressire-chambers on alternate
sides of the head.

As shown, abutments B?, B4, and B° are
carried by said head B? and reciprocate in
slots in the periphery thereof to project into
alternate press.re - chambers on opposite
sides of the head. As shown, each of said
abr timents is
of the same with a longit: dinal vib b, which
fits in & complemental groove in the head B2,
and, as shown, rollers 0%, 0¥,

Fig. 10 is

provided centrally on each side-

b*, and b® are pro--
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vided on each side of said head adjacent the 1 to permit inlet of the pressure flvid against
abtment-slots and two of which are at cach | the abutment closely in advance thereof for

<ide 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 pressure-chambers on
either side of the same and, together with the
TFibs on said abutments and the grooves in the
head, act to hold the abutments at all times
firmly from any other movement. Saidabut-
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
abitment and is provided with a central in-
wardly-directed web 0, which projects into
the side of the abutment. Said packing-
strips are notched at their edges, affording
certations on the abutment and which act to
hold said packing b° in operative position,
while springs 07 engage in the central webs b°
and act to hold the packing firmly against
the outer walls of the steam-chamber.
packing-strips 0° at their ends are provided
with semiciretlar seats, as shown in Fig. 9,
and s. pported thereon and resting’ in semi-
circwlar grooves in the end of the abutment
are ro-nded packing-strips b°, and, as shown,
o web bar b1? is seated ina longiti dinal groove

Said | B? may be employed.

| provided at each end of said hub,

in each end of each abttment and bears.

against the innerside of the packing-strips b°
and is held firmly in contact thereagainst by
means of springs b, thes affording a rolling
bearing for said strips at the ends of each
ab--tment where it bears against the cylinder-
head of the engine.

As shown, the heads A and A’ are cored to
provide ind.ction and exha- st ports and pas-
sages leading thereto and therefrom, and, as
shown, the head A is provided on its inner
cide with a cored passage @, which leads from
the ind-ction-port =, opening into the pres-
ore-chamber X, and along the side of said
head and comminicates with a correspond-
ing passage @' in the head A’, which opens
from the inlet-port @' in said head, which
opens into the steam-chest. A corresponding
inlet-port z? is provided diametrically oppo-
site the inlet-port = 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 z* to a port
#*, which opens throt oh the o ter face of the
cylinder-head A’ into the steam-chest dia-
metrically opposite the port x.

Rigidly seg red on the hub B’ of the re-
volving head B? and affording a gro nd joint
with the o ter face of the cylinder-head A’ is
o valve-disk D, provided, as shown, with
three inlet-apert” res therethro-gh, which are
arranged eq.al distances apart and near the
periphery %o register with the ports 2’ and o
thro gh the cylinder-head A’. Said aper-
trres are of a width corresponding with the
radial length of the inlet-ports and of a length

l

\
\p

‘the head B*.

nearly the entire length of the respective
presst.re-chambers. The pressure inlet or
sL.pply pipe d opens into the steam-chest
formied in the head A?% bolted to the cylinder
head A’ and chambered to contain the valve-
disk D. : :

Exhaust-ports d* d° open from the end of
moverent of the abutments. The port d?
opens from the chamber X’ into a chamber
@ in the cylinder-head A’ and from which
opens an exhaust-pipe ¢ The exhaust-port
on the opposite of the engine—namely, the
ort & in the head A—discharges directly into
the exhaust-pipe d°, comm.unicating through
said head. Said exhaust-pipes may be con-
nected, if desired, in a single pipe or mw.ay dis-
charge to the atmosphere independently, as
preferred.

Any suitable packing for the rotating head
As shown, an annu-
lar strip of packing d' s provided about the
hub of the rotating head B? and a gland d® is
-as shown
i Fig. 2, thus preventing any escape of the
pressure fluid except through the exhaust-
ports. Asshown, 2 pipe G, provided with a
valve ¢, connects the induction or supply
pipe with inlet-passagesd, o, and @* below the

valve-disk D and permits adixission of the-
to the pressure-chambers inde-

pressure fluid
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 Loth closed by the
position of the valve-disk D, as may some-
times occur, the valve ¢ in the pipe G is
opened, adw itting pressure to one or both
pressure-chamizers and starting the engine.
"'he valve ¢ ir ay thenke closed, and the steam
or other pressure fluid will te adiwritted regu-
larly and alternately through the oppositely-
disposed ports  z* into the respective pres-
cure-chambers against the abutirents and
As the head B? rotates, the
abutrents B?, B4, and B? reciprocate trans-
versely of said rotating head B2, first into the
pressure-chamber X on one side of the head
and then into the pressure-chamier X’ at the
opposite side thereof, taking pressure alter-
nately on opposite sides of the head at dia-
wetrically opposite points, and inas uch as
there are three of said abutirents slidably
carried on the revolving head, two of these
are at all tines 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-cham.ber
ehind one abutir ent just Lefore another re-
ceives direct pressure. Thusforapart of the
travel of each abutment the steam is acting

each pressure-chamber in advance of the
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directly on the abutment by impact and for
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,
furtherirore, inasniuch 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 abutients
approximn ately at the monent the transverse
novexent begins and is not again applied
until inlet-pressure is received on the oppo-
site side of the rotating head. In this n an-
ner the abutn.ents reciprocate tack and for-
ward in the steam-chamber in one and then
the other pressure-cha-nker thereof with but
slight friction and, being carefully packed,
with practically no loss of power.

O.viously 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

maykeen ploved. Ithereforedonotpurpose
liw1ting this application for patent other-
wise than necessitated by the prior art, as
many details of the construction and ar-
range:rent o ay 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 adapied 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 chamker into pressure-chambers one on
each side of said revolving head, an abui-
ment fitling in the steam-chamber and carried
on said head and adapted to reciprocate al-
ternately into said pressure-chamber, a
sieam-chest, ports opening therefrom into
said pressure-chamber and a disk valve
adapted to control said ports.

3. A rotary engine ccmprising 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
adapied to project aliernately in said pres-
sure-chambers, a disk valve retatable 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 oppesite
sides thereot, one or more abutments carried
near the periphery of said revolving head and
slidable {ransversely therecf into said pres-

sure-chamkbers, inlet and exhaust ports for |

23

said pressure-chambers, and an apertured
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 thercof, 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 rotaiively engaged
in a groove in cach end of said abutments.

6. In an engine of the class described, a
rotating head, abuiments thercon at the
periphery therecf and slidably engaged
therewith and adapted to reciprocaie par-
allel with the engine-shaft and guides on said
abuiments 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-
iphery therecf and slidably engaged there-
with and adapted to reciprocate parallel with
the engine-shafly, a semicylindric packing ro-
tatively engaged in ecach end of said abut-
menis and andifriction - bearings for said
abulmenis.

8. An engine of the class described, are-

| volving head, one or more abuimenis shid-

ably carried at the periphery thereof and
adapied to reciprocate to project alternately
beyond opposite faces of the disk, antifriction-
roilers journaled in the head adapted to en-
gage on each side of said abuiments and ro-
{ative packing means seated in the ends of
said abuiments.

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

10. In an engine of the class described, a
eylinder, a rctative head therein, abutments
adapied to project on each side of the head
aliernately and a rotative disk valve ad-
mitting pressure alternately into opposite
ends of the cylinder. /

11. In a device of the cless described, a ro-
tating head, en ennuler steze-cheniler sur-
rounding the periphery thereof end erranged
obliquely with the plene of rotsticn thereof,
abutents carried necr the periphery of the
rotatable head end slidelle alternately into
the pressure-chamlers efferded on ezch side
of szid head, pecking meens Letween the
abutments and the head and a rotative cisk
valve controlling the steam-inlet to the pres-
sure-chanibers.

12. In a device of the cless desceribed, a ro-
tating head, an ennuler stezar-chember sur-
rounding the periphery thereof ¢ nd srrenged
obliquely with the plzne of rote ticn thereof,
abutments carried nesr the periphery of the
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rotatable head and slidable alternately into
the pressure-chambers afforded on each side
of suid 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 theremn and dividing
said chamber into a plurality of pressure-
chambers, transversely-reciprocating means
in s.id head adapted to alternately project
into said pressure-chambers and receive the
pressure tor rotating said head, mesns 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 mesns.

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 seid abutments and
a disk velve on the side of the cylinder and
rotative with said head.

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 szid 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 posit:on 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.

18. 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 trans-
versely thereof at the periphery, a steam-
chamber divided into pressure-chamkers 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 alinement

844,758

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

70

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-dispesed steam-chambers, one on each
side of said head, oppositely-disposed inlet-
ports communicating with the respective
pressure-chambers openirg through one of
the heads of said cylinder on diametrically
opposite sides therecf and 4 valve disk rig-
idly secured on the shaft and having aper-
tures therein adapted to alternately open
and clese 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, arotative 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 havinga
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 therein and dividing said
chamber into a plurality of pressure-cham-
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bers, a grooved slot in said head, a trans-
versely-slidable abutment therein, packing
means on said abutment, means for holding
said packing means in close contact with the
chamber-walls and antifriction-bearings in
contact with said abutment.

25. In a device of the class described the
combination with a steam-chamber of a
head therein, a plurality of grooved slots in
said head, rollers journaled adjacent each
slot, abutments engaged in said slots and
slidable transversely thereof and adapted to

S

| alternately project into said pressure-cham-
| bers, packing members on said abutments
and means for holding the same in yielding 135
: engagement with the walls of said chambers.
In testimony whereof I have hereunto sub-
scribed my name in the presence of two sub-
scribing witnesses.

JESSE C. SIMMONS.

Witnesses:
Mamiz CHURCHILL,
Inez WiurrNey.




