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UNITED

STATES PATENT OFFICE.

~ ROTARY ENGINE.

Specification of Letters Patent No. 5,732, dated August 24, 1848. -

To all whom it may concern:

Be it known that we, WILLIAM SCHNEBLY -
“and Tmomas Scmxeery, of Hagerstown, in
the county of Washington and State of |
Maryland, have invented certain new and | ti _ __
useful Improvements in Rotary Steam-En- | stéam wheel leading to the inner end of the
declare that the |

ogines, and we do hereby _ i
following is a full, clear, and exact descrip-
tion of the construction and operation of

the same, reference being had to the annexed.
drawings, making part of this specification.

Our rotary engine consists of two radial
pistons on a rotary wheel, within a perma-
nent steam chamber, extending entirely
around the piston wheel, being provided
with one steam stop and a steam port on.one

side, and an exhaust.port on the other side. |
The two pistons divide the circle in two
‘equal parts and are alternately acted upon

by the steam which during the action of
the engine is continually issuing from the
steam port. | .. -

The object of our invention, is so to 1m-
prove the general principle of this engine as |
to overcome the practical objections hereto-

fore found to exist in such engines.

It is important in an engine of this kind
that steam shall act alternately on the two

pistons, and at no one time on more than
one of them. And although this has hereto-

fore been attained, yet it has not been so
effected as to have a continuous induction | ‘Lhe ar ~invention. to avord -
| this defect consists in connecting the pistons

of the steam. As for instance, it has been _ _ ne piston
with the shaft or hub of the steam wheel by

& L

effected by having the pistons work 1n a sec-

tional steam chamber instead of a continu-
ous one as employed by us, in which case the |

induction of steam is intermittent instead
of continuous, causing a waste of steam at
each induction and eduction. And where
it has been effected in a continuous steam
chamber to avoid the objection to the inter-
mittent induction of steam, the steam cham-

ber has been so formed as to cause the pis-

tons to make

circuit. -
The first part of our invention consists in

friction during their entire

enlarging that part of the continuous steam

~ chamber in which the pistons are not acted

50

55

upon by the steam to avoid the #riction
which would otherwise be produced, and at
the same time render available all the ad-
 vantages of a continuous induction ot the
steam. As the pistons slide 1n and out 1n

recesses formed in the steam wheel when

they are being forced into the steam cham-
ber the pressure of the steam on their outer

that when - the

" The second part of our invention to avoid

‘this, consists in making steam passes in the

‘end must as heretofore made, be overcome | S
by the mechanism which operates them, this
pressure causing much friction and wear. .~

60

pistons, that while the pistons are being .-

carried out, the steam from the steam cham-
ber shall pass to and make pressure against.

65

the inner end of the piston and balance the
p}:essure:on'the outer end. But as all en- -

‘gines must for all practical purposes be sus-
| ceptible of being reversed, such passes must
be established on each side of each piston,
‘and as the steam would when so made, pass =
| from ‘one side of the piston to the other, -

the effective action. of the engine would be e
by this means destroyed, and therefore-to

avoid this difficulty, this part of our inven-

‘tion consists in combining with these pas-
sages a valve interposed between the two

to prevent the passage of the steam from =

one side to the other. In all engines of the

class specified, in which the pistons are

| moved in and out by some positive motion,
| the mechanism which gives these motions

80

has been so arranged that the centrifugal =~
force of the pistons in their rotation, either -~ .

make friction against the outer periphery
| of the steam chamber, or on the mechanism -

that moves them.

90

means of toggle joint levers of such length

_ pistons are 'e]:;t-ifely pro-
truded, the toggle levers shall be drawn out = -

to their full length, and thus hold the pis-

tons within the determined diameter, and 95
to resist the centrifugal force the said tog- . -

95

tended out against appropriate cams which -

oive the required motion.

- To understand-the following, p‘lé:ise; Tef@floo

‘to the drawings annexed, where Figure 1,

shows an end or longitudinal elevation, and -
Fig. 2, a transverse section. Fig. 3, being a
section of the piston wheel showing steam =

‘passages in the same.

A, represents the steam abutmentbetween T

which and the

‘the pistons—C the shaft to which the pis-

ton wheel D D' Fig. 1, is keyed. D’ D’

the piston wheel hub being the only part of

the wheel seen. in Fig. 2. D, D" the disks

or side plates of the piston wheel which are .



. fastened to 1t by bolts Or SCrews (eeen only
1n Fig. 2).

D’ D’ in Fig. 1

pose the pistons B’, B’/, and the

_ colored red on the drawing.

10

L5

30

K, K, are friction rollere 011 the ends ofif

' the 0u1de rods %, %, in. Fig. 2.
1, as if in the piston

- chamber, but they are not the line in Whlch_,

ers are seen in Fig.

they are viewed, causes this appearance.

B DL s the statmnary cyhnder or- euter'.-

case of the engine.
Efff Eff E! E Plg

pmtlons of the caps or end

close the ends of the cylinder E"

pass to fasten the cap to the eylinder. B,
E’” being the cylindrical part of the eep,

“and E/, E" the disk; and L‘ E, the stuffing.
~ box 011 the out51de of the same through
which the shaft C passes, and in_ which - 1t
I, the steam ehest on the top of |
the Sta,tlonery stem cyhnder V the fourﬁ'“l
way cock Ifigs. 1 and 2. -~ - _

G, G, represents the plsten chambers
HH seen only in Fig. 1, shows the steam
~ chamber between the “face: or pemphery of
the ' piston Wheel and’ the statlona,ry cyl—ﬁ--

revolves

"~ inder.

. face of the disk portion of the cap or head
~ plate, situated in the space I. I. I..I. These
‘rail ways give direction to the guide. rods

5

>0

o passages, leading from the under ends of the
pistons 1n the piston chambers to the steam

56 chamber above, which prevents the steam

IIIiTg
disk of the

cap. J.J.the toggle joints.
L. L. are rail or guide ways on the 1ns1de

k, k&, and through them elther bend - or

str aighten the tecrgle ]omts Whlch actumte |
- | horizontal line.

the pletons
a. a. Kig.

an induction or eduction way.

0. b. Figs. 1 and 3 are passages: flom the
- piston ehamber under the pistons to the

steam chamber above them for the purpose

of admitting steam to the under ends of the

pistons.to equalize the pressure durmﬂ‘ the
protrusion of the pistons. =~
C. C. is a valve between the rlﬂ*ht :.amd left

- ifrom passing to- the exhaust side of the pis
- ton, after it passes the herlzontal lme 3 P

8O

73 k, are the ouide rods.
m,m Fig. 2

Fig. 1, where the plstons are not acted upon

by the steam.

n, n, with the dotted hne between repre-

. 5732
' the Wldth of the

shows the plston Wheel'f horizontal line p. p.

with the side plate D removed so as to ex-

piston

chambers (G, G, and toggle ]elnts 1 I, | n _

| size of the steam chamber ebove and below
the horizontal line 2. o

“These roll- |

‘necessary that we should specify certain

2 represent dlﬁerent |
plates which
K’’’ being
~ the flanch of the cap through which bolts

of a dlsh or end K/
'.‘”D”f

, represents the hollow sp*‘tce":
within the cap or end plates between the |
piston wheel and the chs of the :
R | ence, or made of a hub and rim connectad

by -arms, or a disk, or leaves of any con-
‘venient shape and 51ze ‘piston chambers be- .

_ 1. a,reeteam passaO‘es fl om the-
stemn chest either of which may be uced as

- | our piston wheel and eyhnder diff
shows the Wldth of the steam.
abutment and also the width of the steam;.

~ chamber ‘above the horizontal line p. p. in | ber.

plston Whlch is e\ec,thf_

the width of the steam ehamber below the
The difference between

the width of the steam abutment and the

width of the piston as contrasted at m. m.
n. Tig. 2. shows the difference between the

70

Before describing the abeve featul es, it is

‘modifications in the arrangement and forms =~
| of the stationary cylinder and piston wheel -

‘which are important to' the success of eur_- |
. 1mpr0vements above mentioned.. '
Construction of the. stationary 1 ﬂmder R
'_The stationary cylinder is formed in the

75

80

ordinary way with a flanch on each end for

the attachment of the end plates.

In the drawing Fig. 2, these c
1uded to as eonsaetm of three

caps ¢
parts—Ist,

art or rim B B,

cylindrical portlone 1In one piece

It is manifest th‘lt the Whole may be

plsten wheel is of simple construction, be-

; 2nd, a cylindrical
and 31“d a flanch K7
In the model and dmwmgs the caps
are represented as having the flanch and
the cisk
being separate, but fastened together by -
'belte
1 ceet in one plece. | - |
~Construction of the pzston wheel —The

The end
plates, instead of being simple. dlSIi*:: or flat
surfaces, are hollow caps, each having a

flanch to match the flanch of the eyhndﬂr ’
are al-

85

90

95

Ang solid from the center to the L,lreumf er-

100

ing formed within the wheel for the recep-

tion of the pletons
the wheel at its perlpherv exactly equal to

We make the width of R
. 105
' the width of the steam chamber below the
The pistons are of the same.

width as the wheel and the piston chambers

are of the same width as the pistons, conse-
quently the piston chambers

The open ends of the
closed b‘y the disks D D Fig.

cut - clean
thrOUO*h the wheel from one side to the other.

piston chambers are
2,one being on

110

each side of the. wheel which When bolted to o

it, form part of the wheel. The diameter of
| the chsk, and the diameter of the wheel are
Each disk is packed on its periphery

alike.

115

(the packing being regulated by adjusting . =~

SCrews) |

-_the inner surface of the cyhndrleal portion
| ot the end plate or cap B’ B Fig. 2. '

which" revolves steam tight against
120

- Having thus shown the points Wheremg_

er from

those of similar demgn, we proceed to de- .

scribe. our 1mpr0veme11t n - the steam cham-
semi-annular chan- .-
nel sunk in the inner face of each flanch of
| the caps ‘which form the sides of the steam
| | chamber as seen at m. m on the ebutment A.
sented on the pistons B. B 1n Flg 2 shows | I 1g 2 By th.lS demce the upper half of- the._

This consists of a

125

130
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steam chamber 1s lenderedlwidel t‘l‘ll’l the | pleton B” Fig. 1, has 1eaehed the 1101‘120111:&1_?'.4.._ - _-
line p, p, on the exhaust side of the steam =~
chamber M2, it is manifest that the steam =

lower half in which the pistons work steam

t1ght As the piston on the exhaust side of

the steam chamber leaves the hor 1zontal line

p. p. Fig. 1, and commences being with-
drawn, it emdently need not be in contact
on its sides with the sides of the steam
chamber. (Note. The enlarged sides of the

steam chamber can not be l‘e'preSented tully
and are therefore not szen. on

in a drawing,
Fig, 1, and 01117 partially at m. m. at the
abutment A Fig. 2.)
that the pleton after passing the abutment
and beginning to protrude, needs not to be

in contact on its sides with the sides of the
steam chamber until it reaches the line where

it becomes horizontal. By enlarging the
chamber as above described, we prevent a

. large amount of fI‘lCthIl “md consequent 1eee

of power.

’W e proceed now to describe our method
of equalizing’' or balancing the pressure of
steam on the ends of the p1ei:0ns, taking the
protruding piston B’ Fig. 1. as an illustra-
tion, which 1s seen on the drawmw as having
passed the stop or steam "Lbutment and .1s

moving toward the line . obeelwmﬁ* by the

way that the pressure of steam bemﬂ equal

in all directions, must operate as a retardmm

force against the end protruding into the
steam chember unless it 1s hkewme admitted

to the opposite end whieh 1s concewled within

the recess of the rotary cylinder, in which it
slides in and out. Steam has indeed: been
admitted into the piston chamber to operate
against the inclosed end of tne piston, for
the purpose of forcing 1t out when the steam
has been exhausted from the steam chamber
at the opposite end.
and ours, there is, therefore no analogy.

Fig. 3, represents a settion of a portion of

pistons B, B’",in the piston chambers G’, (5.

Fig. 2, to the steam chamber H Fig. 1. - The |
3, separates the passages SO

par rtition D F3 19
as to allow the mlve C Figs. 1 and 3 to
close that passage which is on the exhaust
side of the piston, after havmg passed the
horizontal line p, Fig. 1

In passing from the abutment to the hori-
zontal, the steam being equal in both pas-

SA.2es Z) b, 1t 1s evident that the valve ¢ will.

not close either of them, but on the piston
B’ Fig. 1, reaching the homzon’cal Iine p, 2.
Fig. 1 steam will be exhausted from the

passage on the under or exhaust side of the

piston, and consequently the valve ¢ will be
pressed over so as to close that passage and

thus prevent the escape of steam. When the

It 15 likewise evaident |

Between this demce_ |

the plston wheel D’ sliced vertically from-.
the periphery to the shaft so as to expose the'
steam passages 0, 0, FFigs. 1 and 3 one on

the right, and the other on the left of the
piston, leading from the under side of the |

draws the

;'beth Flgs 1 and 2.
Jlower chamber G, shows the piston B’ ad-
vanced and occupying the steam chambel o
H2 H? below the horizontal line as seen mn. .
‘The valve ¢ is.| Fig. 1, the toggle joint-J’ J” being fully-ex-
located on the top of the parmtlon d, and

hinged 111 a manner familiar to machmlsts -_

from the passages b, b, will exhaust simul-

taneously with the steam from the cha,mber'

H* H? below the horizontal line.

- [’oggZe yomt movement of the p@szﬁons —— o
Before describing this, let us direct attention

to the spaces within the hollow caps or end

plates designated on Fig. 2, by the letters
. I T11 Within these spaces and agalnst the

75

inner faces of the disk portion of the caps ~

are formed guide or rail ways L L L L Fig.

K, K, on the ends of the guide rods %, %.

9 pressing aﬁ'amst which are the rollers
'Fb,, ky by the lateral motion of which 0*u1de -
rods, the toggle joints J, J; are brought into

a straight line as at B” or changed 1rom a R
Strmo‘ht into a bent line J, J, J as 1n B,

and by which the pistons are either advanced,

or withdrawn. Iach guide or rail way 1s

a, circular track formed of two planes, the A

of several degrees from the perpendicular.
The variation in the rail ways from the per-

‘pendicular to the inclined plane has refer-

lower of which L/ I stands perpendlcu ar,
while the upper L L is inclined at an angle

90

ence not only to the movement of the pistons,

but also to the periods of their motion in
reference to the steam pressure upon them.
The perpendicular planes L' L' being

95
of

such depth as to cause each piston to be fully

extended just before leaving the enlarged

space H Fig. 1; of the steam chamber, and =~

kept fully ext‘ended during its entire move-

100

ment through the contracted portion of the

same H?2, H and until it passes out there-
from above the horizontal line », p, into the
‘exhaust portion H3, when the steam pres-
sure being removed from the |
ouide rod fﬁ %, simultaneously enters apon
the inclined plqne L L and commences con-
tracting the toggle joint J, J, J, which with-
The toggle or knee = -

joint is constructed in the usual manner;
each piston being operated by one which is
located in the center of the piston chamber -
piston as seen 1n -

piston the

plston B"

G, directly underneath the
The toggle joint 1n the

:105- -
110

115

tended and eensequently held between the

'perpendlcuhr plenes L’ L’ Fig. 2 of the'
| mll ways.

120

The togo'lejomt J J J Fw 2, in the -
upper piston chamber G, shows the piston -

B’ withdrawn, and just underneath the abut-
ment A, which stands across the upper or
'enhro*ed porticn of the steam chamber as

125

seen at m, m, Fig. 2, the toggle-joint J, J, J,

being

entlrelv contracted and eonsequently
‘held between the inclined planes L. L Fig.
2. Onme end of each toggle joint as seen in




4

I‘1g 2, is attached to the under sztde of the_
passing through

holes in the ends of the to o'gle joints and sta-

plStOIlS by means of bolts

tionary studs or eyes fast to the pistons.

The opposﬁe end of each toggle joint 1s at-
tached by similar fixtures to the bottom of-

the piston chamber. A connecting piece J*

- shown in the upper piston chamber G- In

10

Fig. 2, 1s attached by
end to the knee of the toggle joint, and the

 other end to the guide rod %, &, (Fig. 2).

15 i

30

begin to be drawn in, to the

This guide rod ]*3 k, completes ‘the toggle |
from the steam chamber may have access

fhereto, in combination with a valve placed
between the two to prevent the steam from
passing around from the steam chamber to

joint alrangement The guide rod extends
completely across the plston chamber as seen
in Fig. 2, passing through the disks D, D,
of the piston wheel just below the plstons
B’ B’/ nearly midway between the top and
bettom of the piston chamber G, G, the
holes through which they pass bemg Prop-

erly packed to prevent the escape of steam.
The guide rods are armed at each end with

friction rollers which are in contact w1th
the rail ways L L L L” Fig. 2. "

- From this description 1t 1s seen that the_
motion of the guide rods is lateral and at
right angles Wlth the motion of the pistons. |

What_we claim and desire to secure by

Lettels Patent, is,
1. The enlargmﬂ' of the sides of the stea,m

chamber from the point where the pistons
point where

they are entirely protruded to avoid fric-

‘tion in that part of the circuit of the pistons
in which they are not acted upon by the |

steam substantially as herein- described, in
combination with a steam chamber Whlch
entirely surrounds the piston wheel, whereby

suitable means, one

_57'732_ .

| the steam from the steam. post acts alternately

‘described, whereby

.~

‘on the two pistons, and in a portion of the

circuit passes by the piston that has not yet

the inner ends of the pistons, that the steam

the exhaust chamber Substantla,lly as. de-

scribed.
8. We claim comlectmg the movable

by means of toggle joint levers substantially

as herein described in combination with the
‘connecting rods and cams substantially as
the pistons when forced

out are held by the toggle joints, and are
ng friction

thereby plevented from makin

40

been entirely protruded to act on the one
that 1s protruded and which is within that
“half of the chamber which is not enlarged.
2. The method of overcoming .or b&lanc- ..
ing the pressure of steam on the outer ends
of the piston while being forced in and out
by means of steam ways leading from the
 steam chamber on each side of the pistons to

45
o0

55

plS- -
‘tons with the shaft or hub of the steam wheel

60

against the periphery of the steam cha,mber :

by centrlﬁlgal force as described.
_ WM. SCHNEBLY.
- THOMAS SOHNEBLX

’Wltnesses to the swna,tu:te of W Schneblv
AP BROWNE __ |
. A. PETI}RS o

‘Witnesses to the swnature of T Schnebly
S. W. Conn,

Apam BOHN
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