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UNITED STATES PATENT OFFICE.

FRITZ KLEINEICK, OF COEBURN, VIRGINIA.

STEAM-ENGINE.

1,067,037.

Application filed March 10, 1909,

To all whom it may concern:

e it ]\no\\ n that I, IFrerz KreiNeior, a
citizen of the United Statos, esiding at Cloe-
burn, in the county of Wise and State of
Virginia, have invented new and useful Im-
provements in Steam-Engines, of which the
following is a specification.

This invention relates to a steam ¢r other
clastic fluid engine of the rotary type, and
relates more particularly to a compound en-
gine wherein substantially the entire energy
of the motive fluid can be abstracted before
passing from the engine.

The nvention has for one of its objects
to improve and simplify the ums(m( tion
and cperation of engines of this character
s0 as to be comparatively easy and inexpe -
sive to manufacture, reliable and efficient in
use, and readily reversible.

Ancther object of the invention is the pro-
vision of a compound engine in which the
rotor or piston is composed of drums of dif-
ferent diameters to which are secured disks
which codperate with the casing to form
high and low pressure stages, the said drums
being provided with vanes or blades on
which the motive fluid acts expansively to
rotate the piston.

A further object is the employviment, in
connection with an engine of this character,
of a simple arrangement of ports and valve
for controlling the same whereby the engine
an be reacily reversed.

With these objects in view and others,
as will appear ag the deseription proceeds,
the invention comprises the various novel
features of construction and arvangement of
parts which will be more fully “deseribed
hereinafter and set forth with particulavity
in the claims appended hereto.

In the accompanying drawings, which
llustrate cne of the embodiments of the in-
vention, Figure 1 is a vertical, transverse
section of the engine taken through the high
pressure stage thereof on the line 1—1, Fig.
9. Fig. 2 is a vertical longitudinal section
of the engine on the line 2—2 of IMig. 1.
Iig. 3 is ¢ sootmn on line 3—3, [Fig. . T 1.
4 is a side view of the inner face of the end
disk on the high pressure end of the rotor.

Fig. 5 is an u\lawul detail view of one of
the d(}\'l(,(“‘ for nmmt‘nnmn the blades of the
piston in contact with the walls of the cas-

mg. Ifig. 6 is a transverse section on line
6—6, Iﬂg. 5.
Similar reference characters are employed
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te designate corvesponding
the several views.

Rel ferring to the drawings, 1 designales
the shaft of the engine mounted in suitable
bearvings 2 and passing out of the ends of
the casing of the engine. The (u\sm() in the
present instane ¢, 18 (nmp( sed of two eylin-
drical sections 3 and 4, and heads 5 and 6.
The heads are prov 1([('(1 with shaft openings
7 through which the shaft 1 extends and at
these openings arve arranged suitable ])1(1
ings § for preventing le 1lmno of fluid from
the casing. The section 8 is of smaller di-
ameter than the scetion 4 and is provided
with a peripheral flange 9 to which the see-
tion 4 is secured by bolts 10, and the heads
5 and 6 are secured respectively to the see-
tions 3 and 4 by bolts 11 or other suitable
fastenings. The smaller section 3 of the
casing constitutes the fivst or high pressure
stage “of the engine, while the section 4 con-
stitutes the second or low pressure stage.
The mternal surface of each section of the
casing is not a rvegular eylinder and, as
shown in IPig. 1, consists of a cylindrieal
wall 12 arvanged concentrically with respect
to 1]10 A\ls of the shaft and the (\[Hl(lll('ll
wall 13, the center of which is located at
some point‘ between and on a radius extend-
ing from the axig of the shaft to the conter
of the concentric wall 12 of the casing. The
cecentric portion 13 of the internal surface
of the casing is cut away at 14 on an arc
of a civele concentrie with the engine shaft
and at a radial distance consider ably less
than the radius between the shaft and the
portion 12 of the said internal surface. The
sectiong 3 and 4 are counterbored in their
end faces as indicated at 15, so that when
the parts of the casing arve fastened tegether,
annular pockets or grooves 16 ave formed
for receiving the disks of the piston.

The piston is composed of a relatively
large drum 17 and a small drum 18 keyed
to the shaft 1, and disposed between the
drums and rigidly secured thereto, as by fas-
tenings 19, is a disk 20 that has 1ty periph-
eral portien disposed in the annular poclet
or chamber 16 lm med between the two sec-
tions 8 and - the casing.  Scecured t
the outer ends 01 the (hnms 17 and 18 are
disks 21 and 22 that have their peripheries
disposed in ng other pockets or chambers
16, The disk 21, which is of the same diam-
cter as the ([Ih] 20, has, like the digk 22, a
perfectly flat outer face so as to snugly fit

parts throughout

60

70

80

90

95

100

110



10

15

20

25

30

35

40

=

the flat inner face of the adjacent head of
the casing so that leakage of fluid between
the parts “will be effectiv ely prevented. The
drums 17 and 18 are provided 1espect1velv
with longitudinally extending pockets 17"

and 18" arranged at diametrically opposite
points in each, and in the pockets are ar-
ranged vertically-movable blades or vanes
177 and 18”. The bottoms of the blades
are formed with stems 23 that pass through
openings24in the bottoms of the pocketsand
through an opening 25 in the shaft 1. In-
ter pos(,d between adjacent stems are helical
springs 26 which are separated by a movable
member or plug 27 that has a split spring
packing ring 28 as shown in Fig. 5, the said
springs 26 serving to urge the blades out-
wardly into contact with the internal walls
of the casing and the packing 28 between the
blades serving to prevent leakage of fluid
{from one side of the piston to the other as
the blades are moved back and forth. - In
the opposed faces of the disks of the piston
are radially-extending slots 29 in which the
ends of the blades work. The sections 3 and
4 are provided with grooves 30 which, as
shown in Fig. 3, follow the general contour
of the internal walls of the casing, and in
these grooves are packing strips 81 that rest
on springs 32, as shown in Fig. 2, so as to
urge the said packing strips “into contact
with the disks of the piston. The grooves
30 terminate, as shown in Fig. 3, at the ends
of the concentric portions 14 of the internal
wall of each section of the casing, for the
reason that the drums are 'u‘mnded to
snugly fit such concentric portions so that
no packings are needed at these points, and
at the ends of the packing strips 31 are lon-
o1tudunlly—e\tendlno packing strips 33 set
in grooves 34 and pressed outwardly into
contact with the drum portions of the piston
by springs 85. The blades of the piston are

. packed by strips 86 arranged in grooves in
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the pockets of the drums of the plstons and
these strips are urged into contact with the
blades by springs 37. By packing the mov-
ing parts i this manner, the leakage of
the working fluid is reduced to a minimum
and oreatel economy may be obtained.

On the section 8 of the casing is formed a
valve chest 38 in which is fitted a frusto-
conical valve 89 that is provided with a

stem 40 that passes through the cover plate

41 of the chest and is equipped with an op-
erating lever 42, there being a packing 43
around the stem to prevent leakage of fluid.
The valve 39 is provided with ports 44 and
45 extending transversely therethrough and
with ports 16 and 47 in the outer surface
thereof. Motive fluid is supplied to the
valve chest through the inlet 48 connected
with any suitable source and the exhaust
fluid passes from the engine through the ex-
haust port 49. In the section 3 of the cas-

1,067,087

ing are formed passages 50 and 51 that com-
municate with the valve chest at their upper
ends and that are provided with branches
52" and 53’ respectively, that communicate
with the high pressure chamber of the
engine, the extremities of the said branches
terminating in ports in the wall 18 at points
adjacent the ends of the wall 14. The sec-
tion 4 of the casing is formed with fluid-

‘conducting passages 55 and 56 that are pro-

vided with branches 55" and 56" that com-
municate with the lower pressure chamber
and also with' the valve chest. IFormed in
the wall of the steam chest is a by-pass 57
for connecting the high and low pressure
chambers tooethel by “the various ports of
the valve so that the steam acting in the high
pressure chamber can be conducted to the
low pressure chamber, during either for-
ward or reverse movement of the engine.

When the valve is in the position shown
in Fig. 1, the ports are so related to the
varicus steam-conducting passages that the
piston will be rotated in a clockwise direc-
tion. Steam is admitted to the engine
through the inlet 48 and flows to the high
pressure chamber through the port 45, pas-
sage 51, and branches 53, and acts on the ex-
tended blade or vane 18" projecting from
the piston drum 18. While the live sfeam is
acting on the forward side of the said blade,
the steam on the rear side thereof is ex-
hausted through the branches 527, passage
50, to the port 47 of the valve. The port 47
is registering with the by-pass 57 and this
by-pass is connected by the port 44 with the
passage 35 leading to the low pressure cham-
ber of the engine so that the steam exhausted
from the high pressure chamber will be con-
ducted to the low pressure chamber to act
on the blades 17" of the piston, the steam
operating expansively in said low pressure
chamber to contribute in rotating the piston.
The exhaust steam passes from the low pres-
sure cylinder through the branches 56’, pas-
sage 56, port 46 of the valve, and exhaust
pipe 49.  When it is desired to reverse the
engine, the valve 89 is turned sufliciently to
bring the left hand end of the port 45 of the
valve into communication with the passage
50, the right hand end of the port 44 into
communication with the passage 56, and the
ports 46 and 47 into communication respec-
tively, with the passages 55 and 51 so that
steam will be conducted through the engine
by a path opposite from that indicated by
the arrows shown in Fig. 1.

With an engine of the construction set
forth, the steam acts by means of its full
pressure in the high pressure chamber and
by means of its expansion in the low pres-
sure chamber, so that substantially the en-
tire energy of the motor fluid can be ab-
stracted. Turthermore, the engine can be
readily reversed, and as the kamo parts
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are thoroughly packed, leakage of the fluid
is reduced to a minimum.

From the foregoing description, taken in
connection with the accompanying draw-
ings, 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 embodi-
ment thereof, I desire to have it understood
that the apparatus shown is merely illustra-
tive, and that such changes may be made
when desived as ave within the scope of the
claims.

Having thus described the invention, what
I claim is:—

1. In combination, a bi-sectional casing, a
shaft disposed in said casing, two cylindrical
pistons fixed on said shaft, diametrically op-
posite vanes mounted on each piston, said
rasing being formed with two steam cham-
bers in which said pistons and vanes work, a
cylindrical valve rotatable in said casing ad-
jacent said pistons, an exhaust pipe mounted
in said casing, a steam-admitting passage
disposed at right angles with respect to said
exhaust pipe, said casing formed with oppo-
sitely-arranged channels being curved in one
direction and opening into one of said steam
chambers, said valve formed with two trans-
versely-extending ports and with a segmen-
tal cavity disposed intermediate the ends of
said ports, one of said channels being ar-
ranged to communicate with one of said
ports and the other channel communicating
with one of said cavities, sald steamn passage
emptying into said last named port, oppo-
sitely arranged channels being formed in
gaid casing curving in a direction opposite
to said first-named channels and opening
into the other steam chamber, said sccond-
named channels communicating respectively

8

with the other port and cavity of said valve,
said exhaust pipe communicating with said
last-named cavity, said casing being formed
with a passage connecting said last named
port and said first-named cavity.

9. In combination, a casing, a shaft dis-
posed in said casing, two cylindrical pistons
fixed on said shafts, diametrically opposite
anes being mounted on each piston, said
casing being formed with two irregularly-
shaped steam chambers having eccentric
portions diametrically-oppositely disposed,
in which said vanes work, an exhaust pipe
terminating short of the eccentric portion of
one of said steam chambers, a rotatable valve
interposed between said last-named chamber
and said exhaust pipe, each of said pistons
snugly engaging the concentric portions of
said steam chambers, said valve being formed
with  diametrieally - opposite  peripheral
avities and with two transversely extending
channels, oppositely-curved passages com-
municating at one end respectively with one
of said valve cavities and one of said chan-
nels, branches formed upon each of said
passages pointing toward and emptying into
the concentric end of the other steam cham-
ber, a passage connecting said last-named
avity and the other channel, said exhaust
pipe opening into said other cavity, oppo-
sitely-curved passages opening into said
second-named cavity and channel respee-
tively, a steam channel communicating with
said fivst-named valve channel, and branches
formed upon said-named passages pointing
toward said first-naimed branches and emp-
tying into the concentric end of said other
gteam chamber.

In testimony whereof T affix my signature
in presence of two witnesses.

FRITZ KLEINEICK.

Witnesses:

W. W. Convin,

J. E. QuiNLey.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D, C.”
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