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70 all whom it may concern:

Be it known that I, Lours 8. Frarav,
a citizen of the United States of America,
a resident of the city of St. Louis, State of
Missouri, have invented certain new and
useful Improvements in Turbines, of which
the following is a fully clear, and exact de-
seription, reference being had to the accom-
panying drawing, forming a part of this
specification.

My invention relates to improvements in
turbines, one of the objects being to pro-
vide a highly efficient engine of this kind
consisting of a few strong and simple ele-
ments .ccmbined with each other in such a
manner that the parts can be easily manu-
factured and easily assembled. A further
object is to produce an inexpensive com-
pound turbine ergine in which the fluid un-
der pressure is used successively in different
engine units, so as to avoid losses which
would be incurred by exhausting the fluid
under a high pressure.

With the foregoing and other objects in
view the invention comprises the novel con-
struction, combination and arrangement of
parts hereinafter more specifically described
and illustrated in the accompanying draw-
ings wherein is shown the preferred embodi-
ment of the invention; however, it is to be
understood that the invention comprehends
changes, variations and modifications which
come within the scope of the claims here-
unto appended.

Figure I is a horizontal section, taken ap-
proximately on the line I—I, Fig. 11, and
illustrating a turbine constructed in accord-
ance with the invention.

Tig. IT is a vertical section taken approxi-
mately on the line II—IT, Fig. 1.

Fig. IIT is a fragmentary view, partly
in section, showing the ported partition
through which the fluid is conducted from
one engine unit to the other.

The structure herein shown comprises
a housing A mounted upon a base 1, the
Iower portion of the housing being extended
into the base and secured by means of screws
2, as shown in Fig. II. A partition B di-
vides the housing into two compartments,
and each of these compartments is provided
with a complete engine unit, as will be here-

" inafter described.

3 designates a central power shaff ex-
tending through stuffing boxes 4 at opposite

sides of the housing A, and mounted in bear-

ings 5. An annular body of packing 6 is

interposed between and closely fitted to the
power shaft and the partition B. The par-
tition is preferably recessed to receive the
packing. ’

Each engine unit comprises a vane carry-
ing disk 7 provided with a central hub 8,
keyed to the power shaft, as seen in Fig. L
The outer margin of each vane carrying
disk is provided with a circular row of lat-
eral vanes 9. :

Annular inlet chambers 10 are formed in
the housing at opposite sides of the parti-
tion B. Hollow ‘annular fluid receiving
members C are combined with the partition
to form the annular inlét chambers. Each
annular member € comprises an annular
web 12 provided with an annular outer
flange 18 having non-radial ports, or noz-
zles, 14 for the discharge of fluid onto the
vanes 9. Each annular member C is also
provided with an annular inner flange 15

serewed onto the central portion of the par-

tition, as shown in Fig. I. The ported an-
nular flanges 18 ave very closely fitted to
the partition and secured theréto by means
of screws 16. These screws prevent the an-
pular members C from turning about the
axis of the screw threads on the partition.
Annular outlet chambers 17 are formed
around the vane carriers at opposite sides
of the partition. It will be observed that
the partition is provided with an inlet port
18, and also with ports 19 which place the
outlet chamber on one side of the partition
in free communication with the inlet cham-
ber on the opposite side of the partition.
Fluid under pressure, passing from a
pipe 20, flows through the port or passage-
way 18 to one of the annular inlet chambers
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10, from which it is discharged through the

ports or nozzles 14, onto the adjacent vanes

9, and thence into one of the annular outlet

chambers 17. To escape from this outlet
chamber, the fluid must flow through the
ports 19 to the inlet chamber 10 at the oppo-
site side of the partition. From this cham-
ber, the fluid rushes through ports or noz-
zles 14 to the adjacent vanes 9 and thence
into the surrounding outlet chamber 17, the
latter being provided with an exhaust pipe
20, as shown in Fig. II. The fluid is thus
conducted successively through the inlet and
outlet chambers at one side of the partition
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‘der pressure, s
-and partition being between said rotary
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and thence through the inlet and outlet
chambers at the opposite side of the parti-
tion.

The vanes 9 are so formed that the rotary
vane carrying members can be made ex-
actly alike. To accomplish this, the vanes
are approximately T-shaped in cross-sec-

‘tion, each vane comprising a radial rib pro-

vided with lugs, or extensions, 9 at its outer
end. The vanes are thus enlarged at their
outer ends, and if a radial center line is

drawn thirough a vane, the elements on op-

posite sides of ‘the line will be symmetrical
with each other. ¥ach vane is provided
with two symmetrical fluid receiving abut-
ments, or pockets, and the fluid under pres-

gure can be discharged into either of these
-abutments.

In other words, the fluid can
be discharged onto cither side of the sym-
metrical vanes. Therefore, the rotary vane
carriers will ‘interchange with each other,
and they can be made exactly alike. Fur-

thermore, vanes of the kind herein shown

can be formed very easily, and they perform
their functions most effectively.

It will be observed that all of the parts of
the engine are quité simple, they can be.easily
and when .combined with
each other ag herein shown, they produce
a strong and efficient compound turbine
engine.

The condensate formed in the housing can
be drained through a pipe 23 leading from
the lower portion of the housing.

I claim :—

1. A turbine engine comprising a housing
provided with a p‘ll‘tltlon, rotary vane car-
rying members at opposite sides of said par-
tition, hollow annular fluid-receiving mem-

‘bers secured to opposite sides of said parti-

tion to form inlet-chambers for the fluid un-
said annular inlet chambers

vane carrying members and annular outlet

‘chambers being formed around the vane
‘carrying members at opposite sides of said
‘partition.

2. A ‘compound turbine engine ‘compris-
ing a stationary housing provided with a
stationary partition, rotary vane carrymg

smembers arranged in said housing at oppo-

site sides of said partition, hollow annular
fluid-receiving members secured to opposite
sides of said partition to form inlet cham-
berg for the fluid under pressure, said parti-

tion and inlet chambers being between said

rotary vane carrying members, a power
shaft extending through said partition and

annular inlet chambers and fixed to said
rotary vane carrying menibers, annular out-

let chambers being formed around the vane

carrying members at opposite sides of the
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partition, and said partition being ported
to place one of said annular outlet cham-
bers in free communication with the annu-
lar inlet chamber on the opposite side of the
partition, thereby permitting the fluid un-
der pressure to flow successively through
the inlet and outlet chambers at one side of
said partition and then through the inlet
and outlet chambers at the opposite side
of the partition.

8. A compound turbine sngine compris-
ing a stationary housing provided with a
stationary partition whereby it is divided
into two compartments, rotary vane carry-

ing members arrang ed in the compartments

at opposﬁ;e sides of said partmon, each of
said rotary vane carrying members com-
prising a disk provided with a circular row
£ vanes extending laterally ﬁom its outer
marom, a power shaft con nnecting said ro-
tary vane carrying members, hollow annu-
lar inlet merbers arranged at opposite sides
of said partition and surrounded by the cir-
cular rows of vanes, each of said annular
inlet members comprising
inner annular flange screwed to the parti—
tion, and an outer annular flange closely fit-
ted to said partition, the last mentioned. an-
nular flange having ports for the discharge
of fluid onto the adjacent vanes, annular
outlet chambers being formed around the
vanes at opposite sides of the partition, and
sald partition being ported to place the out-
et chamber at one side of the partition in
‘ree communication with the hollow inlet
member at the opposite side of the partition,
thereby permitting the fluid under pressure
to flow successively through the inlet and
cutlet chamber at one side of said partition
and then through the inlet and cutlet cham-
bers at the opposite side of said partition.

4. A turbine engine comprising a hous-
ing provided with a partition Whereby it is
divided into two ‘compartmients, a po‘ver
shaft extending through said p'wtltlon, an
annular body oi achmo interposed between
and “closely ﬁtte@ to said ‘partition and
power shaft, rotary vaue carriers arranged
in said “compartments and secured to said
power shaft, each of said vane carriers being
provided with a circular row of vanes, inlet
chambers formed at opposite sides of said
partition and surrounded by said vanes, out-
let chambers being formed around the vanes
at opposite sides of the partition, and said
partition being ported to provide for the
fdow of Auid from the outlet chamber at one
side of the partition to the inlet chamber at
the opposite side of the partition.

In testimony that I claim the foregoing
T hereuntoe affix my signature.

LOUIS 8. FLATATU.

‘Coples :0f this patent may be obiained for five :¢enis each, by rddrsssing the “Commissioner of Patents,
Tashington, 0. 0%
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