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To all whom it may concermn:

Be 1t known that I, ALFrED Boxow, a citi-
zen of the Republic of France, and a resident
of the city of New York, borough of Manhat-
tan, in the county and State of New York,
have invented a new and Improved Steam-
Turbine, of which the following is a full,
clear, and exact description.

This invention relates to steam-turbines,
and the general purpose of the invention is to
produce a turbine which will be economical
1n steam consumption and of high efficiency:.

More specifically, the object of the inven-
tion is to produce a turbine which will be of
compact form and in which the steam-space
enlarges with the expansion of the steam.

The invention consists in the construction
and combination of parts, to be more fully
described hereinafter and particularly set
forth in the claims. |

Reference 1s to be had to the accompany-
g drawings, forming a part of this specifica-
tlon, in which similar characters of reference
indicate corresponding parts in all the fig-
ures.

Figure 1 is a vertical central section
through a turbine constructed according to
my invention. Fig. 2 is an end elevation of
the turbine, a portion of the same being
broken away, so as to show the interior sub-
stantially in section on the line 2 2 of Fig. 1;

and Fig. 3 is a fragmentary view showing a -

section through a portion of the turbine on
the line 3 3 of Fig. 2.

Referring more particularly to the parts, 1
represents the case of the stator. This case

18 Tormed of two head-sections 2 and 3 and

an intermediate or ring section 4 and is sup-
ported upon a suitable base or frame 5. The
arrangement and construction of this base
will depend upon the type of turbine adopt-
ed, and 1n this connection it should be under-
stood that the turbine may be set up with a
horizontal shaft, as illustrated, or it may be

5 used with a vertical shaft or even mounted in

aninclined position. Thebodies of the head-
sections 2 and 3 of the turbine are substan-
tially conical, so that the side or end walls of
the case converge toward their point of at-
tachment to the ring-section or ring 4. The
head 3, which constitutes the inlet-head, is

provided with an annular inlet - duct or

steam-chest 6, and this chest extends con-
tinuously around the entire case, as shown.
T'his head 3 is provided with an inwardly-

projecting bucket-cone 7, which is preferably |

[ formed integral therewith, as shown. This

bucket-cone projects into the interior of the
turbine, as shown, and is provided on its op-
posite faces with nozzle-rings 8.

On the inner side of the ring 4 a disk or
bucket plate 9 projects into the interior of
the case, and this plate is formed on opposite
sides Into nozzle-rings 10, which are substan-
tially similar to the nozzle-rings 8, referred to
above. These nozzle-rings, as illustrated in
Iig. 2, are formed by a plurality of crescent-
shaped studs or guide-buckets 11; which pro-

| Ject parallel to the axis of the turbine, as indi-

cated. On the Inner side of the ring 4, or on
the left-hand side of the bucket-plate 9 as

| viewed in Fig. 1, I provide guide-vanes 12,

the form and arrangement of which is illus-
trated m Fig. 3. Their form and purpose
will be described more fully hereinafter.

On the inner face of the head 2, near the
outer portion of the case, guide-vanes 13 are
provided, which are similar in form to the
guide-vanes 12, referred to. On the inner
face of the head 2 and on the conical portion
thereof nozzle-rings 14 are formed, which are
provided with nozzles or buckets which are
similar in form to the buckets 11, referred to
above. | -

Within the case there is mounted a rotor
15, which is rigidly attached to a shaft 16,
which shaft is rotatably mounted in boxes 17,
held in the heads 2 and 3, as shown. - This
rotor 1s formed of three cones or cone-plates
18,19, and 20. The cone 18 lies adjacent to
the head 3, conforming to the shape of the
outer portion of this head, as shown. On
the mmner face of the cone-plate 18, which lies
adjacent to the buckets 11, inwardly-project-
Ing buckets or vanes 21 are carried, and the
arrangement of these vanes is very clearly
shown in Fig. 2. They are of curved form
and incline in an opposite direction,in which
the points or lower edges of the buckets 11
project. The cone-plate 19 projects into the
space between the bucket 7 and the bucket-
plate 9 and its opposite faces are provided
with buckets 22, which are substantially
similar to the buckets 21, just desceribed. The
cone-plate 20 projects into the space be-

tween the bucket-plate 9 and the head 2, and
its opposite faces are provided with buckets

23, which are similar in form to the buckets
21 and 22. The cones 18,19, and 20 are rig-
1dly attached to the shaft 16, as stated, and
the space between them near their inner por-
tions 1s occupied by guide-drums 24 and 25.
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2.3

These drums have concaved faces, as shown,
and the face of the drum at one end consti-
tutes a continuation of the faces of the cone-
plates adjacent to which the drums termi-
nate. In other words, the face of the drum
24 constitutes a continuation of the face of
the cone 18 at its left-hand end, while at its
richt-hand end it constitutes a continuation
of the face of the cone 19. Similarly the face

of the drum 25 constitutes a continuation of

the right-hand face of the cone 19 and the
left-hand face of the cone 20. In this way
the drums constitute guides for directing the
steam through the turbine in a manner whieh
will be descibed more fully hereinafter. On
its outer face the drum 24 is provided with a
plurality of guide-vanes 26, the arrangement
and form of which is i1llustrated " Fig. 2.
These guide-vanes are formed integrally with
the bucket-cone 7, so that the drum 24 1s rig-
idly connected with the case 1 and the head
The outer face of the drum 25 1s simi-
larly provided with guide-vanes 27, which are
similar in form and arrangement to the
cuide-vanes 26, just described, and these
guide-vanes are integral with the bucket-
plate 9, so that the drum 25 is also rigid with
the case. The ends of the drums 24 and 25
are formed with turned or cylindrical faces
28, which are received against similar faces
29 which are formed on the cones, from which
arrangement it should be understood that
the rotor rotates freely within the case and
around the drums 24 and 25. On the outer
face of the cone 20 an outwardly-projecting
boss 30 is provided, which is of annular form
and which affords means for retaining a con-
ical collar 31, which connects the end head 2
with the cone, as shown. The steam 1s ad-

mitted through an inlet-pipe 32 into the an-
nular steam-chest 6, and 1t finds exit from

the turbine through the head 2 near the shaft
16 at a suitable exhaust-pipe 33.

From the construction described it will be
seen that five steam-spaces A, B, C, D, and I
are formed. The steam-space A 1s formed
between the cone 18 and the bucket-cone 7,
while the space B is formed between the
bucket-cone 7 and the cone 19. DBetween
the cone 19 and the bucket-plate 9 the steam-
space C is formed, and between the bucket-
plate 9 and the cone 20 the steam-space D 1s
tormed. At the head 2 the steam-space L 1s
formed on the outer side of the cone 20.
These steam-spaces enable the steam to be
expanded in a succession of phases or stages.
Attention is especially called to the inclina-
tion or angular arrangement of the cones of
the rotor with respect to the bucket-plate or
bucket-cone of the stator.
18, 19, and 20 converge toward their outer
edges, it will be observed that the bucket-
cone 7 lies in an intermediate position be-
tween the cones 18 and 19. Furthermore,

While the cones

|
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to the cone 19, so that the volume of the

steam-space B is slightly larger than the
volume of the steam-space A.  Furthermore,
it will be observed that the length of all the
steam-spaces increases at the inner portion
of the steam-spaces—that 1s, at the nearest
point to the shaft 16. The bucket-plate 9
projects into the space between the cones 19
and 20 and 1s disposed nearer to the cone 19
than to the cone 20, so that the volume of the
steam-space D is greater than that of the
steam-space C. Iurthermore, the steam-
space C 1s of substantially the same volume
as the steam-space B, though it may be made
oreater, if desired. In.passing through the

turbine steam enters from the steam-cham-

ber 6 into the steam-space A and is guided 1n
1ts course by the buckets 8, so that 1t 1m-
pinges successively upon the vanes of the
rotor, always traveling inwardly toward the
shaft. It will be observed that the area of
the section of the stream toward and from
the axis in this manner would decrease con-
tantly if the walls between which the steam
flowed were parallel with each other. In
order to prevent a contraction of the area
and 1in order to enable the steam-space to
actually increase in area as the steam pro-
oresses inwardly, I provide the mchned ar-
rangement shown. Thus it will be seen that
as the steam flows inwardly and reaches the
innermost vanes of the cone 18 the dimen-
sion of the current of steam measured paral-
Jel with the axis will be greatly enlarged. It
will be observed that this principle 1s carried
out throughout the entire turbine. As the
steam reaches the annular space which 1s
formed around the drum 24 1t passes be-
tween the guide-vanes 26 and 1s deflected by

them upon the vanes 22, which are carried

by the cone 19. It passes successively
through the buckets 8 and 1s deflected suc-
cessively upon the vanes as 1t flows outwardly
toward the outer wall of the case. The lon-
oitudinal dimension of the current measured
parallel with the axis decreases as it ap-
proaches the 7
will be remembered that this is compensated

for by the increased circumferential dimen-
TIg

sions at this (fart. In reaching the ring 4
the steam is deflected by the guide-vanes 12
inwardly, so that it passes successively over

the vanes 22 and the buckets 10, which pro-
ject into the steam-space C. As the steam

arrives at the drum 25 it is deflected by the
ouide-vanes 27 onto the vanes 23, which are

carried by the cone 20 and which project mmto
the steam-space D. In this way the steam
passes again to the periphery of the rotor,
and there it is deflected by the guide-vanes
13 onto the vanes 23 of the cone 20, which
project into the steam-space K.  In this way
the steam is made to pass across a plurality
of vanes arranged in each of the steam-spaces,

65 this bucket-cone is nearer to the cone 18 than | which vanes all incline in the same direction,

Eeriphery of the rotor; but 1t
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so that a rotative force is given to the rotor,
and, furthermore, as the steam passes from
one steam-space to the next its volume will
increase according to the design of the tur-
bine.

Having thus described my invention, 1
claim as new and desire to secure by Letters
Patent—

1. A turbine-engine having a rotor having
outwardly-converging cones and vanes car-
ried thereby, and a stator having bucket-
plates projecting into the spaces between
said cones and carrying buckets adapted to
deflect the steam onto said vanes.

2. In a turbine, in combination, & rotor
having cones projecting outwardly there-
from and converging toward their outer
edges, a stator having bucket-plates project-
ing into the space between said cones, means
for directing the steam inwardly and out-
wardly with respect to the axis of said tur-
bine and between said plates and said cones,
the arrangement being such that the steam-
spaces formed between said plates and cones
are of increased width near the axis of the
said turbine, and buckets and vanes carried
respectively by said plates and said cones.

3. In a turbine, iIn combination, a rotor
having outwardly-projecting plates, a stator
having a plurality of plates projecting into
the spaces between said first plates, buckets
and vanes carried by said plates, said plates
being inclined with respect to each other
whereby courses of enlarging cross-section
are presented to the steam, and means for
directing the flow of steam inwardly and out-
wardly between said plates, and buckets and
vanes carried by said plates. _

4. In a turbine, in combination, a rotor

4o having cones converging toward their outer

3

' edges, a stator having plates projecting in-

wardly between said cones whereby steam-
spaces are formed, said plates having buck-
ets, said cones having vanes receiving the

steam from said buckets whereby the steam
may be directed inwardly and outwardly in
said steam-spaces, and guiding means at the
inner edges of said plates and directing the
steam between said steam-spaces.

5. In a turbine, in combination, a rotor
having outwardly-projecting cones, a stator
having inwardly-projecting plates forming
steam-spaces between said cones, means for
causing the steam to flow inwardly and out-
wardly alternately in said steam - spaces,
drums connecting said cones near the axis of
said rotor and rigid with said stator, said
drums affording means for guiding the steam
between sald steam-spaces. _

6. In a turbine, in combination, a rotor
having outwardly-projecting cones, a stator
having inwardly-projecting plates forming
steam-spaces between said cones, means for
causing the steam to flow inwardly and out-
wardly alternately in said steam-spaces,
drums connecting said cones near the axis ot
said rotor and rigid with said stator, said
drums affording means for guiding the steam
between said steam-spaces, and guide-vanes
on said drums and receiving the steam Irom a
forward steam-space and directing the same
toward the rearwardly - disposed steam-
spaces. -

In testimony whereof 1 have signed my
name to this specification in the presence ot
two subscribing witnesses. '

ALFRED BONOM.
Witnesses:

¥. D. AMMEN,
JNO. M. RITTER.
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