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To all whom 1t vy CorCeri:

Beit known that I, JoHN A. KATON, a citizen
of the United btates and a 1eeldent of Chi-
cago,county of Cook, a,nd State of Illinois,have
invented certain new and useful Improve-
ments in Rotary Engines; and I do hereby de-
clare that the following is a full, clear, and ex-

‘act’ deseription of the same, reference belng

had to theaccompanying drawings, and to the
letters of reference marked thereon, which
form a part of this specification.

- This invention relates to improvements 1n
rotary engines of that class provided with a
continuously-traveling piston or the like.

- Heretofore in many types of engines of the

class it has been necessary to provide a sepa-

rate engine for reverse as well as for direct
movement instead of so constructing a single

‘engine as to operate in either direction.

The object of thisinventionis to provide an
engine of strong anddurable construction and
comparatively light weight and so construct-

ed as to present all the advantages of a re-

ciprocating engine without the disadvantages
of the same—mnamely, the reciprocation of the
pistons—and constructed to secure the most
effective action ot the ‘ste@m both directly and
exp&nswely

It is also an object of the invention to pro-
vide means for readily reversing the engine
when desired.

The invention consists in the matters here-
inafter described, and more fully pointed out
and defined in the appended claims.

In the drawings, Figure 1 1s a side eleva-
tion of a device embodylng my 1invention.
Fig. 2 is an elevation of the opposite side of
the engine, showing the main shaftin section
and the balance-wheel omitted. Fig. 3 is a
front elevation of the same. FKig. 4 1s a side
elevation of the circular cylinder of the en-
oine, showing the same detached from the
frame. Iig. 5 is a sectionon line 55 of Kig.
4. Fig. 6 is a face view of the cylinder and
revelving piston, showing one side of the cyl-
inder removed. Fig. 7 1s an enlarged frag-
mentary transverse section of the cylinder
and rotating head therein. Fig. 8 is an end
view of the revolving head, showing the rim
on which the same 1s carried in section. Fig.
9 1s g fragmentary top plan view of the same.
Fig. 101s a section on line 10 10 of Kig. 9.

Fig. 11 is a vertical section taken longitudi-
nally through the governing-valve and show-
ing parts in elevation. Kig. 12 isa section on
line 12 12 of Fig. 11. Fig. 13 is a transverse
section taken through the casing of the cut-off
valve at the joint. Fig. 14 isasection on line
14 14 of Fig. 13. | -
Asshownin said drawlings, said engine com-
prises an annular steam-chamber the bore of
which describes a true circle and, as shown, 1s
circular in cross-section and of uniform size,
though obviously the bore may be of any de-
sired shape in cross-section. Sald chamber
is formed by rigidly bolting together, as
shown, two supplemental shellsof cast metal,
(indicated by A and A’,) which are provided
on their outer periphery with radially-direct-

-ed flanges ¢ &', ground on their inner faces to

afford a tight joint and through which ex-
tend the bolts ¢*, adapted to secure said shells
together. - Sald shells are provided with op-
positely-facing shoulders ¢’ ¢*, between which,
instead of meeting at theirinner peripheries,is
a narrow passage or channel of uniform width
opening into the bore ot the chamber Inte-
u*ral with said shoulders @° ¢* are the flanges
& o, which are directed toward the axis or
mein shaft, as more clearly shown in Figs. 5
and 7, and are provided on their free edges
with inwardly-directed flanges ¢ «¢°, respec-
tively, thereby forming an annular recess or
channel in each shell-section between said
flanges ¢ & and the shoulders ¢° ¢

Similar uprights or frame members B* B
are rigidly supported upon any preferred bed,
and amain delivery-shaft B’ is journaled there-
on concentric with the shell, which, as shown,
is rigidly secured to the frame member B’ by
means hereinafter deseribed. Rigidlysecured
on the shaft B', as'shown by a key 0, is a
wheel B, provided with a peripheral rib 4,
fitting closely in and closing the channel be-
tween the shoulders ¢’ ¢* of the steam-cham-
ber. The rim of said wheel projects laterally
beyond eeid rib into said channels in the
ﬂenwee @ o', bearing against said shoulders
a’ ‘and affording a joint ‘therewith. Said pro-
jecting edges of the rim (indicated by 52 b°)
engage clesely between the flanges ¢’ ¢’ and
the contacting faces of the rib and periphery
of said wheel, and the shoulders and flanges

of said chamber are ground to form true
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Jomts., so as to avold as much friction as pos-
sible. The thickness of the lateral edges b°

b* of the rim is less than the width of the an--

nular recesses in the flanges @’ ¢’ in “which
they are seated, and the remainder of -said re-

~cesses form a seat for the packing &* of any

10

desired kind. Said packing extends out—
wardly over the inner faces of the ﬂa,no*es @
&® and 1s held in place by compression rings

or plates §° °, which are adjustably secured
upon the shoulders ¢’ ¢’ by means of the'bolts
- 0% and extend inwardly from said shoulders
“into close proximity with the rim. Rigidly

secured upon the rib % of the wheel B isthe

piston-head C, shaped to fit closely within the

bore of ‘said steam-chamber and which may

be of any desired construction, but, as herein |

~ shown, comprises the end sections ¢ -and ¢/,
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“ton-rings ¢,

other.

each provided with an outwardly-directed
hase ¢, which fits closely upon the rib %’ of
the wheel and is rigidly engaged thereon by
means of the bolts ¢. The end section ¢ 1s
provided with an inwardly-directed integral
flange ¢*, concentric with the bore -of said
chamber and which affords a seat for the pis-
Said piston-rings may be-of any
desired material and construction. As ‘herein
shown, however, they are the ordinarymetal-
lic packing-rings-and are of a sizesufficient to
fit closely within the bore of sald -chamber.
A bolt ¢’ extends axially throughsaid end see-

tions and rigidly binds them together and

holds the piston-ring ¢’ rigidly in place. ‘Said
piston 1s adapted to revolve in either direc-
tion, and for the purpose of admitting steam

at either end of the piston, -as ‘may be de-
sired, the shell A" of the steam-chamber 1s

provided with two steam-inlet ports D and DY
near ‘the top and a little to one side of the
center ‘thereof, into which are respectively
connected the supply-pipes & d'. Said sup-
ply-pipes lead upwardlv and are-connected in
the main supply-pipe D’ as shown in Higs.

92-and 8, and ‘provided each with a throttl.e—-

valve dz d°, adapted to close either of said
ports while the steam 1s passing through the
The pipe D° for convenience is also
provided with a throttle-valve ¢*, which for
convenience will be called ‘the ** main” throt-
tle-valve, by means of which the supply of
steam may be cut off should 1t become neces-
sary. Connected in said pipe D* betweenthe
main throttle d* and throttles ¢* d°is a dou-
ble-acting governing-valve H, comprising, as
shown 1n Figs. 11 and 12, a casing E', ‘closed

at the rear and adapted at its sides for con-

nection in said supply-pipe D* and the sup-
ply-pipes d-and &, affording portse . With-
in said casing K’ 18 a closely-fitting rotative
valve -sleeve ¢, provided with a transverse
aperture adapted to register with the ports

¢ ¢ when said sleeve is in -one position andto
close said ports when in another position. A
tubularvalve-stem ¢’, integral with said-sleeve, | inthe main outlet -pipe H". -

|sleeve e*.

‘determined speed of rotation. |
however, an upwardly-extending ‘bracket (Jr

18 I‘lﬂ'ldlY engaged on the frame member B
and 1s. pmmded ‘with suitable bearings ¢ 2

secured at the top-of the shaft ¢', a
collar ¢", connected with the collar ¢ by =

means of the weighted toggle-arms g |
familiar manner ‘and comprising a centrifu-
gal governor.

- 803,975

extends outwardly thl ouﬂh a gland ¢ on the

end of said casing.

‘Within the valve- sleeve ¢ 1s a closely—ﬁt—

ting rotative valve-closure ¢, provided with
a ‘transverse aperture adapted when the clo-
“sure is in one position to register with the
ports ¢.¢ and with the apertures in the valve-
Said valve-sleeve ¢' and valve-clo--
| sure ¢ are -adapted to close or partly close

said ports by rotation ot either the valve-clo-
sure ¢ or valve-sleeve e with respect to each
other

A valve-stem ¢’ is connected with said-
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Valve-_closure-and extends outwardly through

‘the valve-stem ¢ and is provided on 1ts outer
end witha erank-arm é&.

Rigidly - qpcured upon the shaft B’ be]ow

the crank-arm ¢’ 1is an eccentric , provided

8o

with a yoke 7, on which is an upwardly-ex-

tending connectmﬁ'-rod £, whlch is pivotally
'-:entra,cred to ‘the eranl{ -arm €%, as more clearly
~=:hown in Fig. 2, andwhich acts at each revo-
Tution- ot said shaft to ‘partly rotate tho valve-

closure &%, thereby c¢losing the ports ed.  Any
desired governing means may be used for au-

tomatically -'-Operajtiﬁg the valve 1 to -cut off

the -steam whenthe engine has reached -a pre-
As shown,

in which is journaled an upright %hd,ft q.

BVaid shaft is provided with:a collar ¢° rigidly
encaged thereon, which bears on the upper
surftace -of one of said bearings ¢ ¢ and holds
said shaft fromilongitudinal movement. The
lower end of sa,id shaft is provided with a
"beveled eear ¢°, which meshes with a similar
-*o'ear o upon one end of ‘the horizontal sha,ft

¢°, which is journaled in suitable bearing ¢°,
carried upon said bracket, and provided with

a pullev ', adapted ‘to receive the dIiViIlO’-'"
belt ¢’, trained ‘over a similar pulley ¢°, se-
cured on the shaft B'.
‘the shaft ¢ is a governor G’ of ‘any preferred
form ‘of ‘construction, but which 1n ‘the draw-

On the upper end of
ings is shown as embracing a fixed collar ¢",
sliding
m a

Said collar ¢ is provided with
a peripheral groove, In which engages the

forked end of the rod J” which is pivotally
connected with an arm g”, rigidly engaged on
the valve-stem ¢, so that when the collar g

is raised by the actlon ot the centrifugal gov-

ernorithe valve-sleeve ¢'is partly r’ota,ted with
the effect of cuttlng oﬁ the steam 1n the
valve H.

‘Opening ‘through the shell - section A s

shown, on opposite sides of the inlet-ports D
and D are‘theoutlet-ports Hand H’, in which

are ‘connected the outlet—plpes ah, 'connected

Said outlet—pl pes

Jle
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" sald engine the supply-pipe ¢ or ¢, as the | inlet and outlet ports,

off valve.
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adapted to close said pipe.
- As above described, said engine is adapted

to operatein either direction, and for the pur-

pose of turning the steam in the direction of
the travel of the piston a cut-off valve I is pro-
vided both between the inlet-ports D D" and the
outlet-portsH and H'. Said valve,asshown,is
a slide-valve comprising a plate 1', shaped to
seat in a complemental recess in said chamber
and in its closed position affording a partition
between the portsand complete closure torsaid
chamber, asshown in Fig. 14. The shell-sec-
tion A 1s provided with an outwardly-opening
pipe connection Whlch affords connection with
the valve- -casing 2>, Said Valve—cabmg, of which
the pipe connection ¢ is a part, 1s provided
with oppositely-disposed longitudinal grooves
in which said valve-plate I’ reciprocates. The
end of sald valve-casing 1s apertured to re-
ceive the valve-stem ¢° and is provided with
a suitable gland 7°, affording means for pack-
ing around sald stem. Any desired means
may be provided for operating said cut-oft
valve. As shown, however, aframe or stand-
ard J is rigidly secured upon the bed beneath
the valve-casing 7° and is provided with an
upwardly-extending arm 7, having a laterally
curved and upturned arm 7. On the upper
end of said arm 7 is pivotally secured a bell-
crank lever, one arm 7° of which 1is slotted

and is pivotally connected with the outer end

of the valve-stem 2°. A lever ;°is pivotally
secured upon the arm 7' of the standard, one
arm of which is connected with the arm 5* of
the bell-crank by means of a link s°. The
other arm of said lever 5° is provided with a
cam-roller 7°, which is adapted to track upon
acam J’, I'lﬂ"lle secured upon the shaft B"
Said cam J’ is provided with a cam-teat 77,
adapted to engage the cam-roll 5° and throw
the inner end of the lever 7° upwardly,thereby
operating the bell-crank and opening the cut-
The inner end of said lever y° is
also provided with a downwardly-extending
connecting-rod K, pivoted thereon, the lower
end of which is pivoted to the stem k ot the
plunger contained in a dash—pot K’ of any
desired construction.

Said steam-chamber may be secured upon
the frame in any desired manner. Asshown,
however, the casing A’ 1s provided with a
plurality of outwardly-directed lugs L, adapt-
ed to be rigidly bolted upon similar flanged
lugs 1/, integral with or secured to the frame
member B

The operation is as follows: The valve I
being held normally closed by means of the
dash-pot K', steam entering from either of the
supply-pipes @ ¢ must travel in a direction
away from said cut-off valve, and this deter-
mines the direction of travel of the piston. In
whichever direction it is desired to operate

3

i the plston and the other supply-pipe closed.
The outlet-port H or H' on the side of -the
valve I opposite from the open inletis opened,

and steam entering behind the piston drives

it around the steam-chamber and past the
open exhaust-port, where the spent steam
escapes. The momentum acquired by the
piston carries it forwardly, and the cam J’ i's
so situated upon the shaft D’ that the teat s’
operates the lever J°, the bell-crank, and the
attached valve 1 just before the piston reaches
said valve and holds 1t open until the piston
has passed. When the roller 7° passes from the
cam-teat 7° the valve again immediately closes.
The eccentric 7 is so situated upon the shaft
D’ that the valve E is closed while the piston
is passing the exhaust-portand until the valve I
is closed behind the piston, thereby prevent-
ing any waste of pressure through the exhaust-
ports. Should the speed at any time become
too great, the governor (' automatically actu-
ates the valve-sleeve ¢ and cuts off the steam.

A suitable drive-wheel M is rigidly en-
gaged upon the shaft B', by means of which
the power generated by said engine may be
transmitted to any desired point.

Obviously an engine constructed in accord-
ance with my invention 1s very simple both

) Y2 are each prov1ded with a valve A2 R’ 1 case may be, 1s opened to admit steam behind 65
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in structure and in operation .and will not

get out of repair as easily as a more compli-
cated device.

Obviously many detalls of construction may
be varied without departing from the princi-
ples of this invention.

I elaim as my invention—

1. In a device of the class described an an-

nular steam-chamber, a piston therein, a shaft,

means operatively connecting said piston With
said shaft. a cut-off valve, a cam on said shaft
and toggle means connected with said valve
and operated by said cam adapted to operate
the cut-off valve.

9. Inadeviceof the classdescribed the com-
hinationr with a rigidly -supported annular
steam-chamber havinga peripheral opening in
the 1nner periphery ther eof, a driving-shaft
extending axially of said chamber a piston
engaged thereon and movable in said cham-
ber mlet and outlet ports, a valve adapted to
dlrect steam in either direction in sald cham-
ber, a cam on sald shaftand toggle means en-

gacged with said valve and operated by said

cam adapted to open and close sald Va,lve for
the piston to pass.

3. Inadeviceof theclass deacnbed the com-
bination with a base, of an annular steam-
chamber rigidly secured thereon and open at

‘its inner periphery, a shaft journaled in said

base and extending axially of said chamber, a
wheel thereon closing the opening in said
chamber, a piston rigidly engaged on said
wheel and fitting in the bore of said chamber,
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termittently close the inlet, means engaging
on the shaft adapted to operate said valves a
cut-off valve and a bell-crank connected there-
with adapted to operate the same. -

4. Inadeviceof the class described the com-
bination with a base, of an annular steam-
chamber rigidly secured thereon and open on
its inner periphery and having two inlet and
two outlet ports, a driving-shaft journaled in

said base axially of said chamber, a wheel rig-

idly secured onsaid shattand adapted torotate
in the peripheral opening of said chamber,

‘packing means about the periphery of said

wheel, a piston shaped to conform to the bore of
said chamber and rigidly secured upon the pe-
riphery of said wheel, a valve in sald cham-
ber positioned with an outlet and an inlet port
on each side the same, automatic means for
retracting said valve to permit the piston to
pass, valves in said inlet and outlet ports
adapting said piston to be driven in either di-

- rection and a governor acting automatically

to cut off the steam-supnply. L

5. In a device of the class deseribed an an-
nular steam-chamber, a piston shaped to fit in
the bore thercof and adapted for continuous
travel in either direction therein,a valve adapt-
ed to reciprocate through. one wall of said
chamber, a plurality of valved inlet and out-
let ports adapted to admit steam on one side

- of said valve and discharge it on the other, a

]

lever pivotally engaged on said valve, a cam

carried on said shaft and adapted to engage
said lever and automatically open the valve
to allow sald piston to pass, means for auto-
matically closing said inlet during a part of
the revolution of said piston, and a governor
adapted to cut off the steam at a predeter-
mined rate of speed.

6. Ina reversible rotary engine an annular
steam-chamber, a closely-fitting piston therein
adapted for continuous travel in either direc-
tion, means for admitting steam at either end
of said piston comprising a reciprocating
valve a bell-crank lever engaged thereon and
a cam operatively engaged on said lever, a
valved inlet and a valved outlet on each side
of said valve, automatic means for operating
said reciprocating valve, automatically-oper-
ated means acting to cut off the steam during
a portion of each revolution of the piston and

a governor acting to cut off the steam at a pre-

determined rate of speed of the piston.

7. Inadeviceof theclass desceribed the com-
bination with a base, of an annular steam-
chamber rigidly engaged thereon and opening
at its inner periphery, a radially-directed, and
inwardly-recessed flange on each side of said
opening, an annular plate partially closing
each recess and adapted to engage packing
therein, a shaft journaled in said base axially
of sald chamber, a wheel rigidly engaged on

808,275

riphery seated in said opening and closing
the same, means affording a packing, a pis-

ton rigidly engaged on said wheel and means
" for driving said piston in either direction.

8. In a rotary engine a steam-chamber pro-

vided with a channel on its inner periphery,
flanges thereon having recesses on thelr inner
faces adapted to receive packing material, and
annular plates adjustably engaged on said
flanges and partially closingsaid recesses, and
adapted to compress the packing therein.

9. Inadeviceof theclassdescribed the com-
bination with a base, of an annular steam-
chamber rigidly engaged thereon and open at
its inner periphery, a shaft extending axially
of said chamber, a wheel rigidly engaged
thereon with its periphery rotatively engaged
in said opening, a piston-head insaid chamber
rotative with said wheel, a valve in said cham-
ber, a bell-crank lever connected therewith,
a cam rigidly engaged on the shaft adapted
to operate said lever, a valved inlet and out-

let port on each side said valve, and auto-

matic means for cutting off the steam during

a portion of the revolution of the piston.

10. Inarotaryengine the combination with
an annular steam-chamber having inlet and
outlet ports, of a piston therein adapted to
move in either direction, a shaft extending
axially of said chamber, means connecting
said piston with said shaft, a valved inlet-pipe,
an eccentric connected therewith and adapted
to close said valve during part ot each revo-
lution of the pistons and a governor also act-
ing to automatically close said valve. .

11. In a rotary engine an annular steam-
chamber having a plurality of valved inlet and
outlet ports, of a piston therein adapted for
continuous movement in either direction, a
driving-shatt extending axially of said cham-

‘ber and with which said piston is rigidly con-

nected, a reciprocating valve in said chamber
positioned with an inlet and an outlet port on

“eachsidethereof and acting to direct the steam

in either direction, a cam on said shaft, a piv-
otally -supported lever in operative engage-
ment therewith and toggle means pivotally
engaged on said lever and movably engaged
with said reciprocating valve.

12. In a rotaryengine the combination with
an annular steam-chamber, of a shaft extend-
ing axially thereot, a valve adapted to recipro-
cate transversely of said chamber, a pivotally-
supported bell-crank engaged on said valve,
a pivotally-supported lever connected at one
end with said bell-crank, a cam-follower at the

opposite end thereof and a cam rigidly en-

oaged on sald shaft adapted to operate said
levers and actuate the valve. o
18. Inadevice of the class described, arigid

frame, a steam - chamber rigidly engaged

thereon, a shaft journaled on said frame ax-

said shaft and adapted to rotate with its pe- | lally of said chamber, a piston, a plurality ot
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inlet and outlet ports, cut-oft valves dividing | scribed my name in the presence of two sub-
the chamber with an outlet and an inlet on each | seribing witnesses. '

side thereof, means for closing inlet as the

valve approaches the cut-off and cam - con- JQHN A. EATON.
5 trolled toggle-arms acting to operate said cut- Witnesses:

off. C. W. Hows,

In testimony whereof I have hereunto sub- | C. M. SECKNER.
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