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* HERMAN KNEBEL, OF BIRMINGHAM, ALABAMA.

ROTARY ENGINE.

| SPECIFICATION forming part of Letters Patent N 0. 371,949, dated Octobs: 25, 1887,
| _Applicatiﬂn filed November 6, 1886. Serial No. ﬁlé.lTB. (Nomodel.)

10 all whom it mt:z,y concermn: |
Be it known that I, HERMAN KNEBEL, a

citizen of the United States, residing at Bir-

mingham, in the county of Jefferson and State
of Alabama, have invented a new and useful
Improvement in Rotary Engines, of which the
following is a specification. |
The object of my invention is to provide a
new and improved rotary engine which is

simple in construction, easily coutrolled and

reversed, and economical in the consumption
of steam. -

The invention consists in the construetion |

and combination of parts and d etalls,as herein-
after fully described, and particularly pointed
out 1n the claims.

Reference is to be had to the acconpanying

drawings, forming a part of this specification,

in which similar letters of reference indicate

corresponding parts in all the figures. |

- Figure 1 is a vertical crosssection of my
improved engine, taken on about the line x x,
Fig. 4, the piston being partly turned and
parts broken out.  Fig. 2 is a sectional plan

5 view on the line yy, Fig. 1. Fig. 3 is a sec-

tional elevation on thelineww, I g. 2, showing
the steam-acted cut-off blades in detail. Ifig.
4 1s a sectional elevation on the line z z, Fig.
1. Fig.5is aplan view, the controllin o-valve
and 1ts stuffing-box being removed and parts
being broken out. Fig. 6 is an inverted plan
view of the eontrolling disk-valve. Fig. 7 1s

~a detail side view of the rotary piston and
- shaft, parts being broken away:. Iig. 8isan

end elevation of the same, the shaft being in
section; and Fig. 9 is a sectional view of the

valve,

The base or frame A supports the casing A’
of the engine, consisting of the circalar head-
plates B B’ and the inclosing eylindrical por-
tion C. The main shaft D is mounted to re-
volve in bearings held in boxes D’; projecting

- from the opposite head-plates B B/, and on

43

50

the boxes glands D? are placed. - The shaft D
also revolvesin independent bearings held on

standards I, arranged adjacent to either head-
plate B I/,

]

E” of the piston F, which body fits closely be-
tween the head-plates B B’ of the casing, and
thus reduces the steam-space within the same.

One half of the piston-body F5 is formed on

Onthe shaft D issecured the body

—

a circle concentric with the eylindrical casing

C, and the other half is flattened, made ellip- |

tical, or formed on a circle eccentric with its
opposite portion, as shown.

drical casing C, and the eurved cam-ribs I,
leading up to the piston head or wing F%
In the outer and side edges of the head F?
are fitted the packing-strips F® I, respect-
1vely, which are pressed outward into contact

‘with the sides and eylindrical portion Cof the
casing A’ by means of spiral springs T, held

in suitable recesses in the head. The piston-

body F° is formed with shoulders G to receive

the ends of the casting F and prevent it from

turning on the body, and the ecasting is far-
ther secured by screws G/, passed into the body.

The casting F’ is chambered on its side adja-

T'o the eccentric
portion of the piston-body F° is attached the
~casting I, forming the projecting piston head
| or wing I extending outward to the cylin-

70

cent to the piston-body at F*, thus diminish-

ing the weight on that side of the piston and
counterbalancing the piston-head.

The

head-plates B B’ are formed with the

- Interior steam-channels, H ', which lead into

the annular chambers or recesses H? H3, also
formed in the plates B B’ and surrounding the

main shaft D.

The recess II*is in constant communication
with a passage, 1’, formed in oneside of the
piston-body and piston-head F* and extend-
ing through one face of the latter, the cam-
rib I, adjacent to that face, being slotted at

I*to permit free access to the space within the

75
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35

casing A’ at that sideof the piston-head. The

recess H? likewise communicates with a simi-

lar passage, 1, formed in the opposite side of

the piston-body and piston-head F* and lead-
ing through the opposite face of the piston-

head, and a slot, I, in the adjacent cam-rib,

F*, into the space within the casing A’ at that
side of the piston-head, - |

00

A collar, J, surrounds the shaft D within

each recess H* and H? and is held against its

95

seatb 1n the adjacent head-plate by a packing-
ring, J’, to effectually prevent escape of steam

from the recesses H* H’ through theshaft-bear-
1ngs into the outer air.. Packing-rings K are
also placed in recesses H* H® and rest against
the opposite faces of the piston F, and the

| packing-rings J’' XX are held in contact with

100




- their respective bearings by spifal springs in-

9 | | . 371,949

~ terposed between them, as shown. Addi-

IO

tional packing-rings,K’, are placed in annular
recesses in the head-plates B DB, and are
pressed by suitable springs against the oppo-

site faces of the piston-body IF° and piston-

‘head F?, thus preventing escape of steam at

the sides of the same. |

In a casting, L, superposed on the casing
A’, are formed the opposite passages L' L7,
communicating with the channels H H', re-

 spectively, and at right angles to these are

s

20

formed the steam admission and exhaust pas-.

sages M M/, respectively connected with suit-
able steam supply and exhaust pipes, M* M°.
The passages I/, 1>, M, and M’ extend up-
ward through the top of the casting L and
through the bottom of acup-shaped valve-box,
N, bolted or otherwise secured on the same,
as shown in Fig. 4. |

~In the valve-box N is placed the controlling

disk-valve N’, having a vertical: stem, N’
passed through a stuffing-box, O, and gland

- O, serewed on the box N, and provided with

25

30

35

an operating-handle, N°. ~ |
The disk-valve N’is formed oun its under
side with two opposite segmental passages, I
P’, which register with and serve to connect
adjacent ones of the four openings L' I M M’

‘in the bottom of the valve-box N. By means

of its handle N° the valve N may be turned to
throttle more or less the steam admission and

-exhaust openings M M/, or to close them en-

tirely, and the handle is provided with a
downwardly-projecting pointer, Q, by the po-
sition of which with respect to a suitable
scale on the outer surface of the valve-box N

- the'amount of admission-opening may be de-

40
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termined.
The disk-valve N’ is formed with vertical

apertures R at either end of the connecting-

passage P’, registering with the admission-
opening M, through which apertures live

steam is admitted to the recess Sin the stuff-
45

ing-box O,above the valve disk N, so that the
valve 18 held upon its seat.

- It will be noticed that the admission-port M
in the valve-seat is centrally placed,so as to be
in constant communication with the inlet-pas-
sage P’ in the valve. The exhaust-port M’ is
larger than the admission-port M, to allow of
free exhaust and obtain a slight lead for the
same. | o

In horizontal guide-boxes T, projecting from
the eylindrical casing C at diametrically op-

posite points, are mounted toslide the blades -

T.” These blades are by preference pressed
inward into contact with the piston and pis-
ton-head by means of steam. To this end
brackets T* are attached to the end plate, T% of

-each guide-box T and support a horizontal

cylinder, a, in which operates a piston, ), hav-
ing a piston-rod, ¢. |

The inner part, ¢, of the piston-rod ¢ 1s tu-
bular, and communicates with the interior of
the eylinder a by an aperture, d, in the piston.

1 a suitable stuffing-box in the end pla,té, %,

of the guide-box T and is screwed into the

end of a central passage, U, formed longitudi- ;o
nally through the sliding blade T".

The passage U communicates with the space

between the blade T" and end plate, T°, by means
of an aperture, e, in the blade, (see Fig. 3,)
and is connected with the slots I’ in the pis- 75
ton, and hence with the supply and exhaust
passages in the same, alternately, as the latter
revolves. The outer part of the piston-rod ¢
passes through a suitable stuffing-box in the
outer head of the cylinder ¢ to guide the 30
movement of the piston. o |

To aid in holding the blade T’ against the
rotary piston T, I provide the outer end of
the piston-rodcwith a button, g, against which
a plate, &, is pressed by means of coiled springs 85
i, attached to the plate and to the eylinder-
head. The plate & can be secured to the but-

ton ‘g by a set-screw, k, passed through the

plate into the button, as in Fig. 2, or 1t can
be detached from the button and swung one go
side, as in Fig. 3, to throw the springs ¢ out of
action. S |

The operation is as follows: When the valve
N’ is turned by its handle to connect the ad-
mission-opening M with the passage L/ and 95
the exhaust M’ with the passage L?, the live
steam from the supply-pipe M* enters the pas-
sages I/ and H and passes thence to the re-
cess H? and through the passages I and I* in
the piston into the space between that side of 1co
the piston and the blade T" at the rear of the
same. As the slot or passage I° comes into
communication with the passage U in the

‘blade T, part of the live steam passes into the

latter and through the bore of the piston-rod 1cj
¢ and the aperture dinto the cylinder a. The
steam then drives the piston b, and with 1t
the blade T/, inward, and holds the blade in

contact with the rotary piston ¥, the steam

passing through the aperture e into the box 110
T serving to counterbalance the blade. The
blade T” thus acts as a cylinder-head, and the
steam acting on the piston-head F* causes 1t to
rotate in the direction of the arrow a’, Fig. 1.

At the same time, also, the exhaust-steam in 115
the space between the opposite side of the pis- .
ton-head and the blade T, in advance of the
same, escapes throngh the passage I’ in the
piston into the recess H° thence through the -
passages H' 1% valve-passage P, and passage 120
M’ out through the exhaust-pipe M’. The
steam in the opposite auxiliary cylinder, a, 18
also exhausted through the tubular piston-rod

¢ and the passages U I’ H' 1% &c., when the
passage U in the eorresponding blade is eon- 123
nected with the slot I* by the rotation of the
piston, whereby the pressure on the face of the
bladeisremoved, thus permitting it to beeasily
moved inward by the cam-ribs ¥’ when struck
by the same in their rotation. Thesize of the 130 .
cylinders a, and their pistons 6 18 so propor-
tioned that the pressure of the steam on the lat-
ter will hold the blades T"against the piston I

(See Fig. 8.) Therod cis then passed through | with just enough pressure to prevent leakage
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H, I/, P, and M/, and exhaust- -pipe M
stop the engine, the valve 1s turned to bring

POSe.

" 371949 - - 3

between them To reverse the engine, the |

valve N" is turned so as to connect the open-

ings M and L’ and M’ and I/, respectively, as.

mdlcated in dotted lines in Fig. 5, when the
live steam will pass through the p%sao*es L
and I, recess H? and piston-passage I’ into
the smce at that side of the piston, so that the
latter will be revolved in the reverse direction

of the arrow «, Fig. 1, the exhaust taking

place through 1)’18830‘6 I recess H’, passages
To

the opposite blank portions between the pas-
sages I’and P’ over the admission and exhaust
openings M M’ or openings I/ I, theleb‘;f dis-
connecting the admission and inlet openings.

The engine can thus be guickly controlled and -
reversed, rotating in. either dnectlon with

equal facility.
The auxiliary springs 4, for pressmg the

blades T' against the plston I, are used when |

the steam-pressure is insu: ﬁment for that pur-

Dead- centers are wmded and an exceedin gly
compactengineisprovided, giving great power

for the small space oceupled

‘Having thus fully described my invention,
I claim as new and desire to secure by Lettels
Patent—

1. In a rotary engine, the combma’mon of
the casing, a rotary piston therein and cams
or inclines leading up to the head of said pis-
ton, an auxiliary cylinder connected with and
recewmg steam {from the interior of the cas-
ing, the Slldmg blade, the auxiliary piston, the
spring 4, support =, and screw k, connected
ther emth subsnantmlly as seb forth

2. The eombmatmn with the engine-casing

‘and piston, the stean- -pipes, and the steam

ducts or channels leading to the casing, of the

valve-box having olz)eniugs connected with said

steam pipes and ducts or channels, and the

valve supported in said box and having pas-
sages P P, the said valve being rotatable in |

the box in a plane at right angles to the open-
ings of the steam pipes and duc‘us Lhelemto,

| substfmtmll} as set forth.

50

3. The combination of the plston having
steam - passages and provided with Spring-
pressed plates I and F°, the engine-casing
having chambers H? H?, and the spring-pressed

- paekiug-rings K, all Substantially as set forth.

53

60

4. The combination, with the engine-casing ;

having the steam-channels H H” and annular
chambers H* H’ in the cylinder-heads, of the

~shaft D, the piston thereon having opposite

steam-passages 1 1, registering with the annu-
lar chambers H* H®? and opening at either side
of the piston-head, a four-way valve connected
with the steam-channels H H', and the steam
supply and e*s;hfmst, plpes Sllbstantlally as

“specified.

D. Iu & romry eun*me the eomblmtlon of |

-shaft and commumcatmg with steam-passages

the casmg, the valve-box, the steam-pipes,
and the steam ducts or elnnnels and the valve 65
having the passages P P, the latter havi ing a
portion extended in apprommately to the cen-
ter of motion of the valve, substantially as set
forth.

6. In a rotary engine, the combination of 70
the casing, the valve-box, the steam-ducts and

steam-pipes opening 111(30 said valve-box and .
‘through the same side thereof, and the valve

supported 1n sald box and havmn its side fac-
ing the pipe-openings into the box provided 75
with passages, all arranged substantially as

Set forth.

7. In a rotary engine, the combination of
the casing, the stearh- -Ppr essed blades, and the
valve-piston having passages I I’, the same 8o
being extended to the center line of the pis-
ton, whereby to admit the predischarge of
steam from behind the cut-oft blades as soon
as such blades are struck by the piston-head,
all arranged substantially as set forth.

85
8. The combination, with the engine-casing |

‘the main shaft, and the rotary plst(m the eas

1ng belng p10v1ded on opposite sides of the.
piston Wlbh steam-chambers surrounding the
ole
in the piston, opening at either side of the
piston-head, and with steam cbannels or ducts
connected with the said chambers, of a valve-
chamber connected with said duects and with
the exhaust and supply pives and of a valve
for connecting either duct with either of the
said pipes, substantially as specified. |

9. The combination, with the valve-box N,
having openings connected with the stea,m
pipes M and M° and with the steam ducts or I00

95

channels H H', leading to opposite sides of the

rotary piston, of the vwlve N’, having oppo-
site passages P P, registering w1t]1 the open-

1ngs in the valve- box and provided with the

stem N* and handlc N°; substantially as specl- I03
fied.

10. The combination, with the valve- box N,
having openings M M’ and 1. 17, Gonnected
respectively, with the steam supply and ex-

| haust pipes and with the channels H H', for I10-

leading steam to opposite sides of the rotary
piston If, of the disk-valve N’, having seg-

‘mental passages P P’, registering with the

openings M M’ and I/ 17, and steam-hole R,
and the stuffing-box O, having recess S, sub-
stantially as speclﬁed

11. The combination, in a rotary engine, of

the piston, the casing hfwmﬂ* steam-passages

H H', the disk-valve supported and rotatable

in a plane at right angles to the passages H I20
H', and the Stemn Supply and exhaust pipes,
Substantmlly as set forth.

HI‘RMAN KNEBEL.
Witnesses:
SEARS LOVETT,
JOE. U, HAIIL.
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