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To all whom it may concern: -_
2 1t known that I, Emir HorN, a citizen of the
United States, 1051d1ng at Hillyard, in the county of

Spokane and State of W:Vashmgtﬁn have invented a

new and useful Rotary pransmn-Engme of which the
following is a specification.

This invention relates to a rotary engme of that type
having a plurality of pistons against which steam or
other. motlw, fluid 1s successively directed at full inlet
pressure during a suitable portion of the revolution of
each, after which the motive fluid acts expansively so

- that thetotal energyis extracted and high economy ob-—
tained.
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The invention has for one of its objects to 1mpr0ve
and simplify the construction and operation of prime
movers of this character, so as to be comparatively

simple and inexpensive to constr uct, composed of few

- parts which arc casily maintained in order, thor oughly
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reliable and efficient in use, and of lela,tlvdy ‘high
power for the quantity of motive fluid consumed.
A-further object of the invention is the provision of

" a smooth and easy running engine in which the piston

wings have an approximately uniform area cxposed to

the working fluid throughout the stroke so that the
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steam can act to the best advantage, each piston hav-
ing only a single wing on the front of which the steam
acts to 1mpel the piston while the steam at exhaust
pressure on the rear side of the wing is discharged as
the piston rotates, so that comparatively llttle back
pressure 1s required to be overcome.

A further object of the invention is to provide a

 single rotary valve for controlling the admission of mo-

tive fluid to. the various plston cylinders and the ex-

“haust of the fluid therefrom in any desired order for

producing a comparatively uniform torque.
A further object of the invention is the employment
of a suitable mechanism in connection with the rotary

valve for starting and stopping the engine and control-

ling the admission of fluid to either side of the piston

wings for pmpellmg the engine in either a forward or
reverse direction.

With these objects in view, and others as will ap-

- pear as the nature of the invention is better understood,
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the invention comprises the various novel features of
construction and arrangement of parts, which will be

more fully described hereinafter, and set forth with

particularity in the claims appended hereto.

In the accompanying drawings, which illustrate one

of the embodiments of the invention, Figure 1 is a ver-
tical longitudinal section of an engine of the double
piston type. Fig. 2 is an end elevation with one of

~ the heads of the cyllndel removed and the steam chest

29

in section. Fig. 3 is an end view of the engine show-
ing the controllmg mechanism therefor. Fig. 4 is g
perspective view of the controlling valve. Fig. 5

the inlet and exhaust ports.
Corresponding parts in the several figures are indi-
cated throughout by similar characters of reference.
In the present instance, I have elected to illustrate

the invention as applied to a double piston engine, but

I desire to-have it understood that the invention is not
necessarily limited to this form since any desired num-
ber of pistons may be employed. In a multiple piston

engine, steam may be admitted to act on the pistons

singly or in sets in a successive manner, so that an even
and uniform torque will be produced.

EMIL HORN, OF HILLYARD, WAS {INGTON ASSIGNOR OF ONE-THIRD TO JOSEPH A. STEELE ,
. JAMES, '

[ fraﬂ-mentary sectional view of the steam chest shawmg |
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‘Referring to the drawings, 1 designates the cylinder '

of the engine, which may be made in segments suitably
secured together or c¢ast in one plece, as shown, and

70
fitted to the ends of the casing cylinder are the heads |

2 bolted, or otherwise secured in place, the parts being

cmefully machined so as to produce tight joints be-
tween them. The heads 2 are formed with hubs or
bosses 3 at the shaft openings 4-to serve as bearings for
the shaft 5 of the engine. The casing is divided into
separate piston chambers or compfutments 6 by one
or more partitions 7, one being shown in the present,
instance. This partition is preferably formed integral
with the cylinder 1 and has a central opening & through

which the shaft 5 extends.
heads and opposite sides of the partitions 7 are. prefer-

‘ably flat and carefully finished. The cylindrical
internal surfaces of the cylinder 1 are also carefully
85

finished for the purpose of making a tight working fit
with the piston wings 9. In each compartment 6 1s a,
piston 10 of the drum type whose flat end surfaces are
adapted to make a working fit with the flat walls of
their respective compartments. Each piston is pro-
vided with a radial slot 11 which is open at the periph-

ery thereof and at the end surfaces, and in each slot is

mounted one of the wings 9. These wings are mounted
ends against the internal surfaces of the compartments
6, and the sides of the wings are adapted to make a
Workmg fit with the transverse flat walls of the compart-
ments, so that leakage of the motive fluid from points
of high to points of low pressure will be prevented.
In a double piston engine, the pistons are keyed to the
shaft & in such a position that the wings 9 are prefer-
ably located at diametrically opposite points with
respect to the shaft.
ing alargernumber of pistons, the angular displacement
of the wings may be varied, as desired, the main ob-
ject being to enable the steam or other motive fluid to

The inner surfaces of the

Obviously, in an engine employ-
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‘to move in and out of their slots and bear at their outer
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produce a succession of regular impulses during each

revolution so as to produce smooth running. The
piston wings 9 are urged outwardly by helical COmpres-
sion springs 12 which are seated at then inner ends

18 2, | on the bottom of the slots 11 and engage at their outer 110
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ends 1n pockets 13 of the wings. DBesides maln-
taining the wings in contact with the cylindrical walls
of the compartments 6, the springs permit the wings
to move 1inwardly as they pass under the dividing par-
titions 14 which separate the inlet from the exhaust
ends of the compartments 6.

At the top of the cylinder 1 is arranged a steam chest
15 which has a cylindrical chamber 16 closed at its ends
by the heads 17. Communicating with the chamber
1s an exhaust pipe 18 that forms a common exhaust for
the motive fluid from the compartmenis 6. In the
chamber 16 is a rotary valve 19 which serves to control
the admission and exhaust of motive fluid to the piston
containing compartment. This valve is a tubular
structure having its bore 20 open at one end to commu-
nicate with the steam sﬂpbly pipe 21 that 1s connecled
with one of the heads 17 of the steam chest. The op-
posite end of the valve 18 closed and provided with a
stem 22 extending axially therefrom through the other

head 17 for connection at 1its outer end with a suit-

able actuating mechanism. Around the stem 22 is ar-
ranged a stulling box 23 for preventing leakage. In
the body of the valve are a pair of spaced inlet ports
24 and 25 for supplying steam to the separate piston
containing compartments, and extending around the
body of the valve are the spaced arc-shaped ports 26

and 27, as best shown in Fig. 4. Txtending from the

chamber of the valve chest are two pairs of passages 28
and 29 communicating respectively with the two piston
containing compartments 6. The passages of each pair
are slightly spaced apart and arranged with their lower
ends disposed on opposite sides of the central plane
passing through the dividing partition 14, so that the
sald passages communicate with opposite ends of their
respective compartments 6. As shown by dotted lines
in Iig. 2, the passages 29 are out of line with respect to
the passages 28, so that as the inlet port 24 is communi-
cating with one of the passages 28, the inlet port 25 will
be out of register with the corresponding passage 29,
so that steam will be admitted to the compartments
successively. As shown in Fig. 4, the admission ports
24 and 25 are arranged 1n the same line, so that it is
necessary to stageer the passages 28 and 29. If desired,
however, the passages can be arranged .inline with each
other and the inlet ports staggered accordingly, so as to
accomplish the same results. Since the upper ends of
the passages 29 are arranged inwardly with respect to
the upper ends of the passages 28, as shown in Fig. 2

;

the exhaust port 27 1s somewhat longer than the ex-

haust port 26 so as to obtain the proper relation of the
parts. '

When the parts are in the position shown m Fig. 2,
live steam 1s admitted through the port 24 and right
hand passage 28 to the front compartment, so as to act
on the wing of the piston therein. As thepistonrotates,
the dead steam on the rear side of the wing is exhausted

through the other passage 28 and exhaust port 26 regis-

tering therewith. Simultancously with the admission
of live steam to this compartment, the steam in the
rear compartment 1s acting expansively on the piston
wing therein, since the inlet port 25 is out of register
with the adjacent supply passage 29. The cut-off of

the steam may take place at any desired point, prei-

erably affer the wings have each moved through the
first half of their strokes.

—
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has moved through half a revolution, the valve 1s ac-
tuated so that the port 24 will cut off the supply ol
steam and the port 25 open the supply 1o the rear com-
partment. The exhaust ports are so proportioned that
the steam on the rear side of the piston wings 1s free 1o
exhaust continuously. As the wings come Into cons
tact with the dividing partition 14, they are cach

~moved inwardly and pass under and beyond the di-

viding partition so as to be in position to begin another
stroke.  Simultancously with the wings passing by
thelr respective supply passages 28 and 29, the con-
trolling valve is actuated so that a {fresh supply of st=zm
will be admitted. It will thus be seen that Iive steam
is acting on the piston wings approximately through-
out the complete revolution of the engine shaft, that,
18 to gay, live steam acts alternately on the pistons
for about hall a revolution and then expansively for
the remaining portion of the revolution.  In order to
prevent steam under high pressure from passing di-
rectly to the exhaust passage, a spring pressed packing
rod 30 is provided in the dividing partition 14 which
bears against the drum 10 in each compartment.  When
it is desired to reverse the direction of rotation, the

valve 19 is turned to such a point that the admission

ports 24 and 25 will register with the passages 28 and
29 at the left hand side of the steam chest, as will be
readily understood by reference to Ifig. 20 Tt will
thus he seen that the passages 28 and 29 will he used
interchangeably as supply and exhaust conduils com-
municating with their respective piston containing
compartments. [Furthermore, the construction of the
valve 18 such that it readily lends itself for use m con-
nection with engines of any desired number of pistons.

The valve actuating mechanism shown in Fig. 1
comprises an arm 31 secured to the valve stem 22 and
an cccentric rod 32 connected therewith and actuated
by an eccentric 33 on the shait 5. By this means, the
valve 19 is rocked back and forth so as to control the
alternate supplies of steam to the two pistons.  This
form of actuating mechanism is suitable I that class
of work where continuous rotation i one direction
is desirable, as, for instance, m mills where machinery
does not require to be reversed.

To render the engine reversible, the mechanism
shown in ¥ig. 3 is employed. This comprises a link
34 which is shiftable along the segmental blocle 35
which engages 1n the slot of the link and 1s suitably
attached to the valve stem. The link 4 is oscillated
by the eccentric rod 36 connected with the arm 37
of the link, and connected with the eccentrice 38 hy the
strap 39. The link 34 1s shifted by the operating lever
40 which 1s of the bell crank forin and fulerumed at 11
at a suitable point on the engine casing.  The short

arm of the lever is connected with the link by the mem-

ber 42 which 1s pivoted to the Iink saddle 43, As-
soclated with the operating lever is a toothed sector
44 which 15 engaged by the Iatch 45 on the operating

lever. This latch is actuated by the spring pressed
orip 46. When the parts are 1 the posilion shown,

the engine 1s idle, since the valve has heen shifted 1o
such a point that the inlet ports thercof do not register
with any of the passages communicating with the pis-
ton compartments. When the operating lever s
moved to one side or the other to the neutral position,

Thus when the front piston } the engine will be driven in a forward direction, or

|
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~ reverse, and by returning the lever to its central posi-

tion, the engine will be stopped.

For automatically controlling the -speed of the en-

gine, ‘the throttle valve 47 of any approved construc-

tion is arranged in the steam supply pipe 21, and as-

~ sociated therewith is a speed responsive device 48 that
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is driven from the main shaft 5 by the belt and pulley
By this means,

transmission. 49, as shown in Fig. 1.
the supply o f steam to the several 1nlet ports of the con-
trolling valve 191s regulated in accordance with changes
in load on the engme so that a constant speed can be

| mamtamed

From the foregoing description, taken in connection
with the accompanying drawings, the advantages of
the construction and of the method of operation will

“be readily apparent to those skilled in the art to which

the invention appertains; and while I have described
the principle of operation of the invention, together
with the apparatus which I now consider to be the best
embodiment thereof, I desire to have it understood that

‘the apparatus shown is inerely illustrative, and that
various changes may be made, when desired, as are

within the scope of the cla,lms

thtt 1s claimed is: -

1. In a rotary engine, the combination of a casmn
divided into compartments, a drum piston in each com-

- partment, wings on the pistons angularly displaced one

with respect to another, and a shaft for the pistons, with

A single valve for admitting and cutting off the motive

fluid to the front side of theé wings and exhaustingthé

fluid from the rear side of the wings, an automatiecally

actuated throttie for regulating the supply of motive fluid

to the valve, and a 1eve1smn' mechamsm counecteﬂ with
the valve

2. The combination of a- mtary eng ine comprising a
casing -divided into compartments, and pistons therein,

with a cut-off valve mechanism therefor, said mechanism
comprising & steam chest, a set of gpaced passages be-

tween each compartment of the engine casing and the
chest, a rotary valve in the chest comprising a hollow

Dody, radially extending ports in the valve each adapted

to communicate with one of the passages of each set, an
arc-shaped port in the valve for the other passage of each
set, a pipe communicating with the hollow of the valve

~and all of the radial ports thereof, and a second pipe

communicating with the steam chest and the arc-shaped
ports of the valve. - - :

3. The combination of a rotary engine comprising a
casing divided into compartments, pistons therein, and a
shaft for the pistons, with a cut-off valve mechanism
therefor actuated by the shaft, said mechanism compris-
ing a valve chest mounted on the casing, a plurality of

-sets of passages extending from the chest to each compart-
“ment of the casing, a single rotary valve in the chest which
is hollow at its center, sets of inlet and exhaust ports

each arranged to communicate with one of the sets of
passages, heads on the chest, a supply pipe connected with
one of the heads and communicating with the hollow of
the 'vdlve, an exhaust pipe communicating with the chest,
a stem on the valve extending through the other head of
the chest, means between the engine shaft and stem for

locking the valve, and a device for adjusting the valve to

reverse the engine or stop the same. ,

In testimony that I claim the foregoing as my own, I
have heleto ‘affixed my signature in the ‘bresence of two
wﬁnesses

| - IBMII:. HORN.
Witnesses :
W. E. JAMES,
J. A, STEELE.
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