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No. 748 533,

UNITED STATES

Patented December 20, 1903

PATENT OFFICE.

WILLIAM J. ROWE AND ARBA L. WITBECK, OF CLEVELAND, OHIO.

ROTARY-ENGINE.

oPEGIFICATION formmg part of Letters Pa.tent No. 748,533, dated December 29, 1903.
Apphﬁatlnn ﬁled May 19, 1903, Sarml No. 157,873, (No model) |

To all whom it mwy COLCETTL:

. Be i1t known that we, WILLIAM J. ROWE
and ARBA L. WITBECK, citizens of the United

States, residing at Oleveland in the county

of Cuyahoga and State of Ohl_o, haveinvented
a certain new and useful Improvement in
Rotary Engines, of which the following is a
full, clear, and exact description, reference
bemﬂ' had to the accompanying drawings.

The object of the invention is to promde a

s1mple economical, and efficient rota,ry en-
oine.

The invention is to be found in the mov-
able abutment and the operating mechanism

therefor, in the valve mechanism for control--
ling the admlsmon and cutting off of steam,

and in the mechanism for contl olling the ad-
mission of steam to one side or the other of

~‘the abutment, all as shown in the drawings

20

and hereinafter described and claimed.
In the drawings, Figure 1 is a front eleva-

~ tion of an engine embodying my invention.
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Fig. 2 1s a central vertical section thereof.
Fig. 8 is a side view thereof. Fig. 4 is a ver-
tical sectional view in a plane at Ilght angles

to the section-plane of Fig. 2, and Fig. 5 is

an end view of the gmde-block F.

The following is a description of the invén-,_

tion in the best form now known to us. =
Within the casing Aisthe cylindrical cham-

this chamber and is journaled in the sides
of the casing. The cylindrical piston mem-
ber ¢ is secured upon this shaft and fits nicely
between the sides of the chamber; but it is
of less diameter, whereforean ann ula,r piston-
chamber L is fm med within said casing
around said member ¢. This member ¢ 18
really a part of the shaft and may be formed

as an integral part thereof. The piston-wing

- Bisfitted in this annular chamber, and. it pro-

- 1t is secured. There are two parts ¢ o' lead- |
‘ing to this piston-chamber, and they serve as
the inlet and exhaust ports, depending upon
the direction in which the engine is running.

Between these two ports the abutment D ex-
tends like a partition across the piston-cham-
This abutment is of course movable

5o and is withdrawn at proper intervals to. allow

jects radially out from the member ¢, to whmh

ber.

the piston-wing to pass. This -abutment is

composed of two gates d d', which meet mid-

K’ passes.

The main shaft C extends amally across | -

[ way between the sides of the chamber and

which slide apart, each moving at least far
enough to carry it wholly out of the chamber

| and into the sides of the casing. These gates

are fitted to the groovesa®a?inthecasing, and
they extend outward into a chamber a?, where
they are respectively secured to the rod K’
and the tubular rod LK, through which the rod

end means, as the wings ¢, to prevent it from
turning. The winged parb of this rod is slid-
ablv fitted to a correspondingly-shaped hole
in a fixed guide- bloek F. In thisrod K is a
longlmdmal slot €', and a lug e?, fast to the
rod E, passes into 113 which ].un* is provided
with a pin €°, which pPOJectS out of the slot.
Another pin ¢*is secured to the rod E. These
two pins project into-two cam-grooves g ¢ in

the peripheryof a disk G, secured to the main
shatt.
two grooves are shown merged into one; but
this is an immaterial detml
point these grooves divergesufficiently to im-

For a greater part of their length these
At the pr()per

part to said rods and the gates attached to

55
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The rod E has on its projecting
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them the necessary movement in the direc-

tion apart and then converge to close them.
The diverging and converging parts of these
cam-grooves are 8o placed that the gates are

opened just before the piston-wing reaches
them and are closed immediatelyit has passed.
In the casing just above the ports a ¢’ is a
‘¢ylindrical member H,capableof being turned
one hundred and ewhty degrees more or less,

and through this member four inclined porbs

h W' h? h’ are formed. Above this member
| are the inlet-port a® and at the sides thereof

twooutlet-ports a® a*. . The inclination of the
ports in the member H is such that when it
is in one position, as shown, the steam trav-

8o

Qo

els from port @° through port A’ to port a
and°thence into the piston-chamber, where-

fore the piston travels in the direction indi-
cated by the arrow on Fig. 4. Under the cir-
cu mstances stated the ste:am exhausts throu gh
the ports a' i° a®. Torun the engine ‘in the
reverse direction, the cylinder H is turned

one hundred and ewhby degrees, whereupon

the port A*? establishes com mumcatwn be-
tween the inlet-port o’ and the port o', and
the port 2 establishes connection between the
port ¢ and the exhaust-port a.

Admission-of steam to the port a’ IS con-
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- as desired.

-wing.
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trolled by a valve X, which is operated from | casing containing an annular piston-chamber

the shaft and may be adjusted to cut off steam
at any period in the travel of the piston-
In the construction shown this valve
1s & hollow cylinder, which is mounted in the
casing in a recess which communicates with

the port a°. Steam is admitted to the open
end of said eylinder through a pipe. This

cylinder has a port k£, which is for a part of
the time covered and closed by the wall of the
recessin which thecylinder is mounted, which
forms a seat. On the projecting stem %’ of
the cylinder K an arm Pis attached. On this
arm 18 a sliding box p, to which is attached
the end of the eccentric-rod M, which rod is
operated by an eccentric N on the main shaft.
By changing the position of the box on the
arm the operation of the valve may be so
changed as to have it remain open for any de-

sired part of the stroke of the piston, and by

changing the position of the arm p on the
stem %' the lead of the valve may be changed
It will be seen, therefore, that the
operation of the valve may be changed to any
extent desired. The throttle is not shown;
but it is clear that the eylinder H may be used
for this purpose, for by turning it the ends
of the ports may be closed wholly or to any

- extent desired.
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No packing is shown in various places
where it will probably be needed ; but any one
skilled-in the art will know how and where
to apply packing. The meety of fit in many

places will have much to do in determining

where packing is required and what kmd of
packing to employ.

Havingdescribed our invention ,we claim—

1. In a rotary engine, the oombmatlon of a
casing containing an annular piston-chamber
having suitable ports, and-laterally-extend-
ing grooves, of a rotatable shaft extending
axlally across said chamber, abutment-gates
slidable in said grooves and adaptied when
closed to form a partltlon across said cham-
ber, a tubular rod secured to one of said gates
and extending out of said casing, a rod se-
cured to the other gate and extending through
said tubular rod and the gate to thh the
latter 1s attached, and means in connection
with said rod and said tubular rod for mov-
ing sald gates, substantially as specified.

2. In a rotary engine, the combination of a

casing containing an annular piston-chamber
having suitable ports and laterally-extend-

axially across said chamber, abutment-gates
slidable 1n said groove and adapted when
closed to form a partition across said cham-

‘ber, a tubular rod secured to the other gate

and extending through said tubular rod and
the gate to which the latter i is attached, a pin
attached to the inner rod and extendmg
through a suitable slot in the tubular rod, a

pin secured to-said tubular rod and means en-

gaging sald pins for moving said gates, sub-
stantially as described.

. 3. In arotary engine, the combination of a |

having two ports and, between them, later-
ally-extended grooves, and a rotatable shaft
extending axially across said chamber, with
two abutment-gates slidable in said grooves
in opposite directions toward and from each
other and adapted to meet in said chamber
to form a partition across the same, a tubu-

lar rod secured to one of said gates and ex-

tending out of saild casing, a rod secured to

the other gate and extending through said

tubualar rod and the gate to which the latter
is attached, a pin attached to the inner rod

‘extending through the slot in the tubular rod,

a pin secured to said tubular rod and cams
engaging with said pins, and operative con-
nection between said shaft and cams, sub-
stantially as spemﬁed
4. In a rotary engine, the combination of a
casing containing a cylindrical chamber, said

| casing having two ports leading to said cham-

ber, a rotatable shaft erossing said chamber
axially, a piston-wing secured to said shaft
and fitted to said chamber, a cylindrical re-
cess, and a cylindrical member mounted in
sald recess and having diagonally-disposed
ports which terminate in the periphery of
said cylinder, the casing of said cylindrical
recess having an inlet-port and on the oppo-
site sides thereotf two outlet-ports together
with two ports diametrically opposed to said

| other ports and communicating with the ports

of sald cylindrical chamber, substantially as
described.
5. In a rotary engine, the combmatwn of a

casing containing a cylindrical piston-cham-

berand having abovethat acylindrical valve-
chamber, and two ports establishing com-

‘munication between said twochambers, there

being also three ports in the cylindrical por-
tion of the casing of said valve-chamber, with
a, movable cylindrical valve in said valve-
chamber having diagonal ports terminating
in the periphery thereof, a rotatable shaft
extending axially across the piston-chamber,
a piston-wing secured thereto, and an abut-

ment-partition located between the two ports -

of said piston-chamber and adapted to be
moved periodically across and out of said
chamber, substantially as specified.

- 6. In arotary engine, the ecombination of a

casing containing a cylindrical chamber and

having two ports leading to said chamber, a

shaft extending axially across said chamber,
ing grooves, of a rotatable shaft extending

a movable partition located between said
ports and adapted to be periodically moved
into and out of the annular chamber around
sald shaft, and mechanism operated by the
shaft for so moving them, with the valve H
having four diagonal ports, the casing of
said valve hayving two exhaust-ports, and be-
tween them an inlet-port, a movable valve
controlling the flow of steam to said inlet-
port, and operative connections between the

| shattand last-mentloned valve, substantially

as specified.-
7. In a rotary engine, the combination of a
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748,533 _ 83

casing containing a eylindrical chamber and | ling the flow of steam to said inlet-port, and

having two ports leading to said chamber, a | operative connections between the shaft and

shaft extending axially across said chamber, | last-mentioned valve, said connections being
a movable partition located between said | adjustable, substantially as specified. 15

s ports and adapted to be periodically moved | In testimony whereof we hereunto affix our

into and out of the annular chamber around | signatures in the presence of two witnesses.
said shaft, and mechanism operated by the | | WILLIAM J. ROWLE.

shaft for so moving them, with the valve H | ~ ARBA L. WITBECK.
having four diagonal ports, the casing of said | Witnesses: |
‘10 valve having two exhaust-ports, and between | " E. B. GILCHRIST,

them an inlet-port, a movable valve control- | K. L. THURSTON. | ) '
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