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To all whom it may concern:
- Be 1t known that I, JOHN BEYSTRUM, of

: A]len"heny City, 1n the county of Alleﬂheny

Crn

IO

and State of Pennsylvania, have invented a

new and useful Improvement in Rotary Steam-
lngines; and 1'do her eby declare the follow-
ing to be a ful] clear,’and exact deseription
thereof.

My inventbion
gines, 18 objects being to simplify this class

of engines, to do away with all valve move-

‘ments during the oper ation of the engine, and
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'“IDE‘}

ficient means for

to provide Slmple and e

packing the parts.

1t consists in certain 1mp10vement& in the

‘construction of the engine and the means of

packing the same, as huemﬂ,ttel descllbed
and claimed.

To enable others skilled in the "LI't to make

and use my invention, I will deseribe the same

more fully, refeumfr to the chompmymw
drawings, in which— |

Figure 1is a side view of my 1111proved en-
If1g. 2 1s an end view thereof. Fig. 3
is a vertical central section thereof, one hub

being removed. . Fig. 418 a persl:)uctwe view,

the 031111(:161 ‘head of the exhaust-cylinder be-

ing removed. le 518 a face view of said

_6 18 a vertical section of
3;

(,ylmdel -head. I‘lﬂ
the st‘lpply—cylu‘tuel on the line z z, Fig.

~and Fig. 7 is a like view of the exhaust-eylin-

a
it

| employed to conneet the two cylinders of the
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der on the line 7y, Fig. 3, this section being
taken on aline cutting “the sliding rods carry-
ing the pistons to show thelr constriction.
Fig. 8 is a detached sectional view illustrat-
ing the packing of the drum against the cyl-
111(]_61 -heads, and IF1g. 9 18 a view of the valves

¢ch n*me

L1Le letters of 1efel ence indicate llke parts

in each.

In the drawings, A 1eplesents the supply-

cylinder of the engine, and B the exhaust-cyl-

inder thereof; a, ‘rhe Supply cylinder head; b,
the exhaust- cylmder head, and ' the chmdel -
head or plate between said cylinders Aamd .

C is the shaft carryving the drum D of the
supply-cylinder and the drum Ii of the ex-
haust-cylinder, this shaft extending centlally

through the engine and being packed therein
This shaft C 1s

by suitable stufing-boxes.

mounted in suitable bearings, ¢, on eitherside |

| of the engine, and carries the

relates to 1‘013&1‘37 steam-en-

|

y-wheel C.
The parts of the cylinder are cast to shape,

~and each cylinder 1S founed of a ring having

an annular shoulder, «’, around the outer edﬂ‘es
thereof, fitting into the corresponding groove,
a’, 1n the cg]inder heads ¢ b ', and the ¢ylin-
dels and heads are secured together by the
bolts b* passing through the two cyhnders and
the three cylinder- heads. The engine 18 sup-
ported on asuitable base,If,being b(}lted there-
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to by the bolts f, on whlch basc the bearings

¢ of the shaft C are also secured. The inner

walls of each cylinder are formed substan-
tially eccentric to the shaft C, and the hubs D

E are circular, being secured centmlly on the
shait, and then 0ute1 faces or peripheries be-
ing concentric with the shaft and fitting for a
portlon of their surface against the inner walls
of the cylinders.
ders may be made circular in shape, and the
faces of the hubs fit against them for but a small

porfion thereof, as shown in I'ig.4; but I pre-

fer to form the 1nner walls of the (,ylmdel or
drum irregular in shape, so that the hub will
fit for a greater portion of its face against the
inner walls of the cylinder, and Only that por-
tion of the cylinder-walls be eccentrie that is

required for the steam-space where the steam

presses against the pistons-carried by the hubs.

Where so constructed the portions of the cyl#
| inder-walls between the numbers 22, between

the two supply-valves employed in ‘each cyl-
inder, are made concentric with the shatt, and

the cylinder is given the shapeshown in Figs.

6 and 7, the portion of the cylinder+ walls
concentric with the shaft not being employed
in the operation of the engine, and acting to
form a packing between the hub and the cyl
inder. To further insure a tight packing be-

tween the hub and the cylinder, 1 have pro-

vided the packing-bars ', fitting in seats in
the eylinder and having the springs & behind
them, to force them out against the faceof the
hub, ‘and thus insure a a tight packing between
them and prevent the passage of steam be-
tween these portions of the eylinder and hub.
These packing-bars are not necessary, how-
ever, as where the faces of the cylinder and
hub fit against each other in all' ordinary cir-
cumstances this is sufficient. The eccentric
portion of the ¢ylinder forms the steam-space
between the hub and the cylmde:t thlomh

The inner walls of the eylin-
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. body of the cyhndu
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which the steam cimployed passes in rotating
the hub within the ¢
tri¢ portion 1s preferably formed in the lower

Ppart of the cylinder A and in the upper part
of the cy linder B, being formed in-opposite
parts of the engine in 01(181‘ that the steam
may pass dir ectly from one cylinder into the

Oth er, as hereinafter deseribed.
-On the upper part of the eylinder A is the

.ste am-supply box {r, having the steam-supply

pipe g, and extending palt way arcund the
1n order to reach the
point at which steam 1s supplied to the en-

gine according to the direction in which the

shafts rotate, and a similar box, (, is formed
on the exhaust- cyhndm By this box having
The hinbs D I are pro--
{-coupling-rod; »°, with each other, so that they
1 seats 7, and being mounted on bars &, pass- -
ing through the shafts C, and fitting into holes
- At the base of these holes are

the exhaust-pipe ¢'.
vided with the pistons &, these pistonssliding

m Lhe plstons

the springs //, which press against the bars

cand against the pistons, so foreing the pistons

)
N

oub against the walls of the eylinder, so that

as the shait and the hub secured thereon are

. rotated the faces of the pistons press against

~cylinder.
“the ecylinder,
1to €

the 1mner walls of the cylinder, the springs
causing the faces of the pistons to conform to
the irregular shape of the inner walls of the
The pistons are the same width as

8o that when the steam passes

- eylinder is. substantially the same, exceptthat
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“a - larger steam-space is emploved 1n the ex-
]mucst cylinder, as hereinafter referred to.

L I are the supply-valves communicating
betweenthe steam-supply box G and the &te%ma
space of the cylinder A.

leading from the steam- -space of the supply-

6O
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Cy linder to that of the exhaust-cylinder, these

~valves B acting as exhaust-valves from the

cylinder A and supply-valves to the cylinder

B, and M N are the exhaust-valves of the cyl-

inder B, communicating with the exhaust-box
G'. All these valves are made in duplicate,
one on cach side of the cylinder, in order to
allowthe reversing of theengine. These valves
are prelerably made rotary valves, and the

valves L I, M M are operated through the eyl-
mder head «, the valves I, I being connected

with the rods I, and the valves M M connected

to the valve-rods m* the valve-rods I’ being

coupled by the rod 7, and the valve-rods m?
Teing eoupled by the rod m’,

so that they arc
opemted together. IPivoted on the eylinder-
head ¢ 1s the lever p, which is connected to
the coupling-rods I’ n”* by links p’, passing over
lugs on sald rods, so that these V“LIVGS may all
be operated by means of the lever ¢, formed of
an extension of one of Lhe valve-rods ¥, and
fitting within the guides ¢’. By this construe-
tion the four Lﬂve& may be rotated by the

movement of this lever ¢, and steam admitted | rings s, these rings s being forced out ag

cylinder, and this eccen-

and closes the right supply-
through the lever p opens the right valve M.
~and closes the left valve M, and by drawing
sald lever to the opposite end of the guide-
yoke 16 reverses the position of these valves,
closing the left valve L and right valve M and
~opening the right valve: I: and left
thus %dl_mttmg; steam to the opposite side of
‘the engine and reversing the same, as can be
readily seen in Tfigs. 6 and 7.

he steam-space thereof it will press.
against these pistons, and thus carry them
~around within the cylinder and-cause the ro-
“tation of the hub and the power-shaft C.
The construction of these parts in the exhaust- | passes the port m on the other side o

The steam then passes thr ough sald-

M are the xalve%_

I to the engine and the valves reversed by means

of this lever. ‘When the ]evel g 1s drawn to
one end of the guide-yoke ¢, as illustrated in
the drawings, 1t opens the leftsupply-valve L
ralve 1,

valves N, communicating with the box &/, ex-

i- tend through the eylinder-head b, and are con-

nected by means of the valve-rods #»° and a

and.

valve M.,

- The exhaust-
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may be operated by the lever »', formed of the

extension of one of said valve-rods »n,

cating with the ports » between the exhaust-
cylinders and the exhaust-box . The valves

M. thus form a communication between the two

These
rotary valves L M N extend through, or part
way through, the cylinder, and communicate .
with portsleading intothe eylinders,thevalves
L emlmmmeatnm with the ports [, the valves
M eommumeatmﬁ with the ports m m the main
cylinder A, and with the ports #' in the ex-
haust-eylinder B, and the valves N communi-
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cylinders, so that after the steam passes from

the steam-supply box G through the valve 1

mto the steam - space of Lh(, first cylmdel.
therein, and pressing against the
piston /. carries said piston around until 1t

C the

expanding

cylinder.

port 1nto the valve M, and ifrom said valve

through the port m’” into the steam-space of

the cylinder DB, when it presses against the

I1Q0
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piston ~ of said cylinder and carries it around

past the port # on the opposite side of the eyl-
inder, and passes through the valve N into
the exhaust-box (.
f, m, m', and » into the cylinders are prefer-
ably the same width as the cylinders, to give
free ingress and egress, and to give 1.1 earing
Snrﬁee for the pistons the moubhf:, of the ])Oltb
are formed of a series of openings, v. Where
the engine is constructed to opemte only in
one dir ection, as 1t 13 not reversed, these
valves and their operating-levers may be dis-
pensed with, the steam passing directly
through the port { into the main cylinder, and
from 1t through the 1)011: m, thence through a
port to the 1)0113 m', and ihence thy 011011 the
exhaust-cylinder and port n to the (‘lhdﬁﬂ’%i.
pipe. |
The hubs D L& are packed against the cyvi-
mder-heads on either side of them in the fol-
lowing manner: The hubs have thie annular
rings ¢ formed on the faces thereof near their
pcupheues the rings extending slightly be-
yond the faces of the hubs, and “the cylinder-

‘heads have-the annular recesses » opposite

sald rings d, in which arve fitted the packing-
amst

I1I0

The openings of the ports |
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the rings d by springs &, four of these springs | tons 7 in the hub E and carrying it around past
being generally employed, and the springs | the exhaust-port », and so drawing the other

fitting in seats back of said annular recesses.

The rings thus prevent the escape of steam

from the steam-spaces of the cylinders be-

tween the faces of the cylinders, heads, and
hubs. In order to pack the sides of the pis-

tons /i against the piston-heads, I employ |

- the packing-plates {, fitting in grooves along

10
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the side edges of the pistons, and having
springs fitting in seats formed in the pistons,
as fully shown in Fig. 3, and these packing-
plates bearing against che cylinder-heads pre-
vent the escape of steam around the sides of
the pistons, while the faces of the pistons bear

© against the inner walls of the eylinder, and

__20

sald faces being curved, as at A% to give a
broader bearing on the walls of the cylinder.
As preferably constructed, the steam-space of
the exhaust-cylinder B is miade larger than

“that of the supply-cylinder, in order to receive

all the steam from the supply-cylinder, as af-
ter its emtrance in said cylinder it will ex-
pand, and 1f the steam-space in each cylinder
were of the same size the back-pressure of the
exhaust-steam from the second cylinder would.
materially retard the effect of the live steam.

This may be accomplished either by forming

~the hub K smaller or enlarging the cylinder

50
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B 1n the direction of its diameter or width, or
“both. - - | . |

The operation of my improved rotary engine

is as follows: When it is desired to rotate the

engine from right to left, the supply-valve L,

-the right valve M, and the left exhaust-valve

N are opened by the levers g and »*. Steam is
admitted to the box G, and, passing through
the port { and valve L, expands and presses

against the side or face of the piston, extend-
1ng out 1nto the steam-space of the cylinder A,

and the pressure of the steam against this pis-
ton carries it around antil it passes the port m,
the pressure of the piston on the opposite side

~of the hub and the springs /' causing the pis-

ton & to hold against the walls of the cylinder,
and the packing-plates¢ preventing the steam
from passing around the piston, so thatall the

force of the live steam bears against this pis-

ton, extending beyond the periphery of the
hub, the force thus being exerted at the outer

~end of the hub. When this piston passes the

- portm, the piston h on the opposite side of the

60

hubhas passed beyond the ports /,and the steam
pressing ‘against this piston operates in the
same manner, carrying this piston around until
1t passes the portm, and at the same time fore-
ing the exhaust-steam through the portm and

valve M into the steam-space of the eylinder
B, and drawing the first piston 2 past the port

[, the live steam thus pressing against one or
the other piston on the hub and the operation

‘being continuous and causing the rotation of

the hub and shaft. Meanwhile the exhaust-

- steam passing through the port m and valve

M. enters the exhaust-cylinder B through the
port m’ and operates in the same manner in

said cylinder, pressing against one of the pis-

i

‘the force obtained from the engine.
| hub is rotated in the eylinder the pistons are

T

piston past the ports ', and the exhaust-steam

from the c¢ylinder passing through the port
and valve N into the exhaust-box G, the ex-

haust-steam Dbeing thus utilized in this cylin-
der and aiding greatly in the rotation of the

driving-shaft, the power obtained from this
‘exhaust-eylinder increasing the power of the

engine about one-third. Where the inner
walls of the cylinders are made concentric with
the shaft for the portion not employed for
steam-space, it is evident that this- portion

forms a tight packing between the hub and
cylinder, and, as it prevents any back-pressure

against the piston until it passes the supply-
port, it is evident that this adds materially to
As the

pressed back into their seats by tie walls of
the cylinder, thus forcing the opposite ends

out into the steam-space and compressing the .

springs in the pistons by means of the bars £,
passing through the shaft, so that the springs
press out these pistons and cause the pistons

3
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to hold against the inner walls of the cylinder

and prevent the steam from passing between

them and said inner walls. The only movable
parts of the engine are the shaft and hubs, ro-
tated as above described, and the pistons slid-
ing back and forth within the hubs, the rods
or bars k sliding within the shaft and hubs as
they are rotated, so that it is evident there are
but few parts to get out of order, and the en-
oine is therefore durable and but little subject
to wear in the parts. The packing of the parts
is accomplished simply by the packing-ring s
and plates ¢, which can be easily and rapidly

replaced at slight cost. The engine has been

success(ully operated, a speed of fourteen hun-
dred revolutions per minute being obtained
with a pressure of eighteen pounds steam to
the square inch. ~ ,- |

~ What I claim as my invention, and desire
to secure by Letters Patent, 18—
1. Inrotary engines, the combination of the

shaft ¢, disk secured thereto, sliding pistons
h, cylinder having eccentric inner walls, sup-

tially as and for the purposes set forth.
- 2. In rotary engines, the combination, with

the cylinder, shaf$, disk, and pistons, of the
120

rotary valves L M, valve-rods & m*, coupling-
rods I’ m?, and lever p, substantially as and for
the purposes set forth. | _
3. In rotary engines, the combination of the
hub having the rings d extending slightly be-

vond the faces thereof, and cylinder-heads hav-
ing the corresponding packing-rings, s, sub-

stantially as and for the purposes set forth.

In testimony wherecof I, the said JOHN BEY-

STRUM, have hercunto set my hand.
. | JOHN BEYSTRUM.
Witnesses: | |

- C. Y. O. DERGGRER,
JAMES I. KAY.
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ply-valves I, and exhaust-valves M, substan-
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