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1o all whom it T CONCErTv:
Be it known that we, HERMAN KNEBEL and

AUGUST HENNING, both residing at Birming-

ham, Jefferson county, in the State of Ala-
bama, have invented a new and useful Ro-
tary Motor of which the following is a speci-
fication.

Our mventmn relates to 1mp10vements in

rotary motorsin which a fluid under press-

ure, be it steam, water, gas, air, or the like, is

acting upon a directly-rotating piston within
a casing, 1n c¢onjunction with reciprocating

plates which we call “head-plates,” which

divide the annular space within which the

piston rotates into two compartments, and
which are pushed aside automatically by

cams connected with the piston in such a way

as to allow the piston to pass them and im-
mediately afterward close behind the piston.

The objects of our improvements are, first,
to provide for continuous pressure of the
driving-fluid on one side of the piston and
for a cﬂntmuous exit of the fluid after its ac-
tion upon the piston; second, to reduce as far
as possible the momentum of the reciprocat-
ing head-plates by reducing to the practica-

ble limits their weight as w vell as the length
of their stroke, in order to be enabled to ran

the motor-at an extremely-high speed with-
out danger to the good working order of the
parts In movement third, to pmmde for suit-
able packing glevmes In ordel to obtain a gas

the Statmnaly parts without causing an ex-
cess of frietion; fourth, to provide for means

to counterbalance and equah?e the pressure.
of the driving-fluid upon said packing de-

vices, so that any unnecessary friction is
avmded and fifth, to provide for such an ar-
ranﬂ'ement of the structure as to avoid press-

-ure upon the shaft of the motor. We attain

these objects by the construction illustr ated

in the accompanying drawings, in which—

Figure 1 is a vertical section of the motor,
ta,ken in a plane in line with the axig of ro-
-Fig. 2 is an enlarged section of the

: JOLlrnal-boxes of the shaft and of the pack-

ing devices of the latter.
showmn' a detail of the packing devices.

Fig. 8 is a section on line a b of Fig. 2, showing

the seﬂ'ments of the *netal beari mn' mranwed

‘the posable minimum of friction.

Fig. 2* 18 a section

L ar ound the shaft. Fig. 4isa front view of the

motor, one side of the casing being removed
ShOWll]ﬂ‘ face of rotating pa,rts Fw' 5 18

houzouml section on line ¢ d of Fig. 4. Fln'
6 is a section on line e f of Fig. 4. Fig. 7
shows enlarged the arrang ements of the head-
plates, seen also in Fig. 6. Fig. 3 1s an en-
larged detail of the head—pla,te mechanism.
I‘lﬂ' 0 is a front view of the motor. Fig. 10
is a side view of the rotating disk and pis-

ton. Tig.11 is a top view of the motor, show-

ing the plmclpal pa,lt of 1t.

Slmﬂm lettersrefer tosimilar parts throun'h—-
out the several views. |

A and A/, Fig. 1, are the equally-shaped
parts of the casing ﬂancred together in a ver-

tical plane to the axis. |
B is a disk fastened to and 10t&tmg Wlth

the shaft D. It is on its circumference pro-

vided with an annular prOJeetlon a, which
fits in a correspondmn' groove 1n the 1n1ddle _-

of the casing.

cC wpresent packmmrmo‘s effecting an air
or water tight contact in the said groove with
The disk
has on e&ch su:le a hub b, ﬁttmcr in a recess
Packing-

rings ¢’ ¢’ serve the same purpose as the be- )

fme mentmned ones. . Disk and casing hewe

smooth and cor reetly-—wmked Smfa,ces
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shown in the drawings, and especially’ by

Figs. 1 and 6, a space o) is left between the

casing and the disk on each %1(1@ of the 1atter |

In th1s annular space is running the piece
‘which serves the purposeof p1ston and which

we will call, therefore, “ piston ” in the course N

of this speelﬁc%tmn

rectangular block F, Figs. 4 and 10, of suit-

-Such a piston movesin _ .: i
each of the two spaces E. Each consistsofa .

able width and in ltb lenﬂth and thlckness.:. AR

fitting exactlyin the seetlon of the space B, .
and 18 secmely %elewed or dovetailed to thei'_' SE,
face of disk B. The face toward the casing =
is provided with an elastic packmﬂ*—plate in

order to secure an air and water tight joint -

on the s:u:le, ag well as the clmumferenee of-}'a;:j,'__ --{,
This packing-plate will be more =~
fully desm ibed later on in this %peclﬁcatmn S e
~ On each of the two faces of the casing A A" 100
smd rectangular to the. chsk B are eut two:-
. slots (shown d1st1nct1y in Fws 5 6 7, and 9,)

the casing.

100 o :---..-?:;f




- in each of which is inserted a thin straight

rectangular plate G, preferably made of tem-
pered steel, which is made 1o reciprocate in
the said slot easily but snugly toward and

from the face of the disk B, the front edge of-
the plate bearing against the face of the disk

~orin turn against the cams o and p. These

10
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plates, lying in a plane coinciding with the
axis of the disk, divide the space E into two
halves. We call them “abutments,” on the
ground of their analogy tothe cylinder-heads
In a common reciprocating engine. This will
be seen by the following: The driving me-
dium, be it steam, water, gas, air, or the like,
enters the casing through a pipe H, Figs. 1
and 2, goes through a perforation in the ring
k into annular space I around the shaft,
from where it enters a port M in face of the
hub 0, (see Figs. 4 and 5,) which leads to the
interior of hollowed-out disk B. Fig. 4 shows
1n dotted lines fourhollowed-outspaces. The

- upper one to the left hand is the receiver of

the driving-fluid. The upper right-hand one

is the receiver of the exhaust or waste fluid,
from whereitescapes tothe atmosphere. The |

two lower ones are solely made for the pur-
pose of counterbalancing the disk—that is to

- 8ay, to have its center of gravity coincident

30

with its geometrical center. The arrows in
Figs. 5 and 6 indicate the direction of the
driving-fluid. It enters through the ports e

- from the interior of the disk the space E on

40
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each side of the said disk, thus admitting

the fluid into the space between the head-
plates G on the left and the piston F, driv-
ing the latter forward in the direction of

- the arrow f and carrying the disk with it.
- The ports % on the right side of the piston I

take up the exhaust- fluid behind the piston
and conduct it into the interior of the upper

right-hand quarter of the disk, from where it

1s carried through a port N, similar in size
and shape to the port M, and through another
in the ring 7 into the exhaust-pipe J. The
ports in the face of the disk, those in the face
of the hub thereof, as well as those in the
rings k£ and ¢, are in shape, position, and size
the same on both sides of the disk. It will
be seen therefrom that the motor can easily

be reversed by changing the direction of the
driving-fluid, thus reversing inlet into outlet. -

It 1s obvious that this can be done by a re-
versing-valve which connects inlet with out-
let pipe, and vice versa. |

In the position of the disk B as shown in
Figs. 4 and 5 the four head - plates G bear
against the plane face of the disk, thus di-
viding the interior of the casing into an up-

- per and a lower compartment; but as the

disk goes on with its revolution in the direc-
tion of the arrow f the cam - plates p, which
taper from a point in line with the smooth
face of the disk up to the thickness of the
piston I, will wedge between the head-plates
(on the right hand this time) and push them
aside, thus making way for the passage of

!

and 5.
| with a ring £, called by us the *bull-ring,”

the piston F. Thepoints of the tapered cams |

420,347

are, however, a certain distance apart from
‘the dividing-line which the head - plates oc-

cupy, and this arrangement effectuates the
escape of the waste fluid from the lower com-
partment immediately before the head-plates
separate. This is analogical to the exhaust

.of the steam in an ordinary engine before the

piston reaches the end of its stroke.. The
exit of the waste fluid will continue during
the entire passage of the cams h and o and
piston E through the cam - plates on the left

70

75

side. At the end of this passage the cams

and the piston will have the reverse position
from that they occupy in Fig. 4. The head-
plates on the right hand will have closed
upon the face of the disk and the pressure of
the fluid will find an abutment on them in
pushing the piston forward. Thisshowsthat
the head-plates are analogical to the cylinder-
heads in an ordinary engine in respect to the

30

piston thereof. Then the exhaust-ports next

to the tapering end of the cams will pass first
and then the cams o will begin to push aside

the head- plates on the left hand, and the

above - described operation of the exit will
take place in the upper compartment above
the head-plates. |

Fromtheabove description it will be clearly

GO

95

seen that there is no dead-space orlostspace,
the channels through which thelive fluid en- -

ters always being filled with live fluid or

steam and the exhaust-channels always be-

ing connected with the atmosphere. There

18 nothing in this motor to prevent connection
of a condenser with it in case it is desirable

to operate it with a condensible fluid. That
the supply can be cut off at any point of a
half-revolution (from head-plateleft to head-
plate right hand) and the remainder of the
half-revolution can be worked by expansion
18 easily conceivable. The device to operate
a cut-off will be described later on.

It remains to describe now some details of
the construetion. S a
shown in Fig. 4. The disk, as already stated,
is a hollow circular flat plate shrunk and fast-
ened to its shaft. The circumference fitsand
rotates in a groove of the casing. A spring-
ring on each side of the disk- performs the
function of preventing any escape of press-
ure. The hub on its outer rim bears equally
against a spring-ring ¢’, as shown in Figs. 1
The hub of the casing,in conjunection

form a hollow space around the shaft. The
bull-ring is on each of its ends provided with
a spring-ring, one of which bears against the
face of the hub of the disk, the other one
bearing against a washer s, rigidly secured
to' the shaft by a nut. These spring-rings

are constructed in the manner in which ordi- -

nary piston-rings are made. They are elas-
tiec and split open and spring in the direction
of their circumference. Small spiral springs
in the bottom of the grooves in which these
rings are embedded press the flat faces of
these rings against the face of the body where

10
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Disk, piston, and cams are
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necessary.
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- the casing.
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_ (See Fig. 22.) It is necessary to
provide an exit for such steam, water, &c.,
that may happen to enter into these grooves,

1n order to leave the springs their free play.
For this purpose small channels are worked
in the bottom of the grooves to release the

steam or other fluid inclosed behind thering.

In Fig.'?* such an arrangement is shown,

where ¢’ represents a piece of the spring-ring,

¢* the spiral spring, and ¢® the channel for.

the escape of the inclosed fluid.

The piston F, Figs. 4 and 10, is a rectangu-
lar block. of suitable metal, prefelably tem-
pered steel, mortised or dm etailed into the
face of the disk.
face of the piston is pmvided with a slot
through its entire length,in whichisinserted
a flat key /. This latter is pressed against
the face of the housing by one or more small
spiral springs . A 51m11a1 arrangement 1s

made on the end face of the plston-block
where it touches the circumference of the cas-
ing. Thisarrangement, being quiteanalogous
to the one just descubed is not shown in the
drawings, and hardly needs any paltleulm
description. |

In Figs. 1, 10, and 6 is shown
sage b3, 1eadmw from one face of the hub of
the d1sk to the other face. It has the pur-
pose of equalizing the pressure against these
faces, and thus preventuw the disk from be-
ing pushed sidewise. By the described ar-
1anﬂ*ement of the two bull-rings with their
spring-rings on the hub of the disk, the spring-
rings on the end -toward the Washer the
Spr imn--l ings on the circumference of the d1sk
anc
springs and small channels and the passage
for the ese&pe and the equalizing of the press-
ure the disk is permitted to rotate freely in
The arrangement provides for

" steam and water tight conmct of the moving

45
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faceswith the statmnary faces and doesaway
with all superfluous pressure and friction.
The cams ¢ and p, which serve the purpose
of lifting or pushing the head-plates aside to

make way for the piston, are shown from the
front in Fig. 4 and from the side in Fig. 10.
They are made of steel and tempered and
shaped in such a way as to give the head-
plates a steady motion and to bear on the

front edge of the head-plates throughout their -

entire contact with them. They mav be

curved instead of being straight, as in the

drawings, or they may be made in one plece
and ﬁll out an entire quarter, and then be

shaped accordingly to. touch the whole edge

of the head-plate equally during the passage.

We prefer to make them in the way they are

- shown in the drawings. They may be screwed

on or dovetailed in, as it suits the cases.
The abutments: One of the most important
features in the construction of this nfotor are
the so-called “abutments.”
name from the cylinder-head of an ordinary
engine on Whlc,h the steam finds an abutm ent

(See Fig. 10.) The front

a small pas-

ﬁnally, the above - mentioned c;];n:uetfl:"

- We derive the

a Water 01" air tlﬂ'ht connection is desir &Lble or ! in moving “the plston o
pressed on by spiral springs wound around -
,-which move in a box attached to the

| the side of the stud.
sents this stud on an enlar D*ed seale)

F—

cover. that closes the slot.. AR
with Babbitt metal, giving a smooth bearing |
'A small channel is made o

These abutments are

a stad 7
This slot is lined

for the abutment.
in the lining, allowing the pressure to equal-
ize itself in front a,nd behind the plate.
the same purpose a channel 7/ is mortised in

The bearing of the Shaft is shown in Figs.
1, 2, and 3. It is a self-centering one, as wﬂl
be 1111{:161 stood from the drawings. By tight-
ening the cap-the conical set,lnents will “ad-
vance toward the center, thus embraunw the
latter all around.

Having now deseribed fully the nature of

our Hwentlon it remains for us to mention
the admntages of our construction. We
are enabled to obtain a high speed. In-
deed, we obtained with our experimenting
motor with steam a speed exceeding by far
three thousand revolutions per minute with
perfect security. 'T'his high speed we owe to
the perfect balance of pressure and the bal-

FOI"--'.ZS-._ |

(See Fig. 8, which repre- -

80-.'

9o

ance of all working parts,and the reduced mo-

mentnm of the head-plates, which obey the ac-
tion of a small spring in the most admirable
manner. Thecomp mratwe short motion of the

hea,d-plates as a consequence of the piston be-
ing purposely made in such small dimensions

enable% us to gain by high speed what we lose
in surface of the piston. The initial pressure

as well as the speed in our motor may be in-

ICO

creased to an extraordinary degree without

danger to the stability of the strueture This

motor may also be used as compound en-

gine with a high-pressure and low-pressure
sepalate casing and a condenser attached to
it. It may even be used as blower, exhauster,
and pump,aswill be understood from. its con-
struction. Thése points show this motorin a
most favorable light, as it indeed combines
all the advantwea clmmed for rotary motors
in general and avmdmw the disadvantages
that have preven‘red thelr ad()ptlon for prac-
tical use. |

We me aware that pl ior to our apphcatmn

105
110
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rotating motms with mtatmcr disks In con-

nection Wlth pieces which perform the func-
tion of pistons attached to them and with

sliding plates analogous in purpose to our

head-plates have been made. "We do not

but

II]E"
flat eylindric casing in two halves A and A’,

hollowed out disk B, r otatmﬂ*m the axis of the

What we- do claim as our mventlon and cle-'-
sire to secul e bv Lettels Patent is the follow-

‘120

claim, therefore, this cﬁmbma tion broadly, o

125
1 Ina 10ta1y motm ‘the combmatwn of a

| .ﬁqnﬂed_ together on their clrcumfelence, a.
130 .
casing and bearing on its flat faces 0pp051te o
each othel two plstona-blocks F, fitting in the

annular space K left between the inner flat

faces of the, housmwsmd the dlSk,Wlth the in-
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let-pipe H on one face of the casting and the
outlet-pipe J on the other face Opposﬁe, all
arranged substantially as set forth. |

2. The combination of the hollowed-out disk
B, the cams o and p, set opposite each other
and cccupying the same half of the face on

each side of the disk, with four reciprocating |

abutments G reetanmﬂar to the face of the
disk and which -are situated opposite each

other in g plane that coincides with the axis
of rotation of the disk, all arranged substan-

tially as set forth. |

3. The combination of the hollowed-outdisk
B,with its pistonsF, applied directly to its op-
posite sides, and the inlet-ports e opposite
one edge of the piston and the outlet-ports A

opposne the other edge of the plston sub- |

stantially as set forth.

4. The combination of the dISk B, the pis- |

420,347

' tons I, applied to its 0pp051te sides, the inlet-

ports e, and the outlet-ports A, with the main
1nlet—p0rt In face of the hub on one side and
the main outlet-port in face of the hub on the
other side, all arranged bubsta,ntlally as set
forth. -

5. In a rotary motor, four abutments made
of thin sheet metal each in connection with
springs acting on one edge and a cam acting
on the other edge, said cam in face of thero-
tary disk, and the abutments arranged oppo-
site each other 1n a plane coinciding with the
axis of rotation of such disk, for the purpose

Ja,nd substantially as set for th.

HERMAN KNEBEL.
AUGUST HENNING.
Witnesses:
JACOB LORUM,
J. W. SCHAEFER.
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