PATENTED JUNE 14, 1904.

" No. 762,4‘53.

J. C. STURGEON.
ELASTIC FLUID TURBINE.

APPLICATION FILED FEB. 25, 1604.

N0 MODEL.

NOSRIS PETERS CO., PHO




IO

20

30

35

4.0

45

and I do here

Nu, 762,458,

UNITED STATES

Patented June 14, 1904,

PATENT OFFICE.

JOHN C. STURGEON, OF ERIE, PENNSYLVANIA, ASSIGNOR OF ONE-HALF

TO ALBERT F. DOBLER, OF GIRARD, PENNSYLVANIA.

ELASTIC-FLUID TURBINE.

SPECIFICATION forming part-of ‘Letters Patent No. 762,453, dated June 14, 1904.
| .Applicatiﬁn filed February 25,-1904, Ser'ial No. 195,215. (No _nludel'.)

Lo all wlom it may concern: |
Be it known that I, Joa~ C. STUrGEON, 2

citizen of the United St‘LtOS‘ residing at Erie,

in the county of Erie and St‘lte of Pennqvlv

nia, have invented certain new and useful Im-
provements in Elastic-Fluid Turbine-Engines:
eby declare the following to he a
tull, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and-use the
same, reference being had to the accompdany-
ing dmwmos and to the letters of reference

marked ther eon, torming part of this specifi-

cation.

My 1nvention relates to elastic-fluid tul"bme-,
engines, and has for its objects the combina- |

tion In an engine comprising substantially a
shell having a series of annular ch ambers

from the axes ot S‘lld chambers and hercinat-
ter deswmted as " diagonal ” slots or steam-jet
openings, and a rotatable cylinder mounted

therein concentric with the inner walls of

sald chambers and provided on its periphery
with rows of vanes coinciding with and adja-
cent to the inner walls of smd chambers. ot
series of pressure or thrust chambers, prefer-
ably in the rear end of the shell and operat-
1ng against the longitudinal thrust of the cyl-

1nder in that direction, each of which pres-;

sure or thrust chambers ; is connected with one
of the annular chambers in the shell, so that
the steam-pressure in each pressure or thrust
chamber corr esponds to the pressure in the
anntlar chamber in the shell connected there-
with, whereby the longi
the stefun on the cyhndel 1s equalized 1n both
directions. 1 accomplish this result in the
construction of engine herein shown by form-
ing on the rear end of the cylinder a series of
%ttups and 1n the rear head of the shell corre-

sponding steps, the combination of each step

on the cylinder and the corresponding step in
the shell-head forming a pressure or thrust
chamber, from which a pipe leads to a corre-
sponding chamber in the shell, and in the con-
struction shown there is one pressurc or thrust

therein closed at their rear ends and having
the inner walls thereof provided with slots or
steam-jet openings at angles to lines radiating

tudinal pressure of-

ch“tmber tm each annular cham ber in the
shell, connected therewith by a pipe, so that
the stefun -pressure in each annular Ch‘llllbel"
1s communicated to the cowe‘apondmo pres-
sure or thrust chamber connected therewith.

Anothe1 feature in the construction of this
engine is the making of the diagonal steam-

et openings in the inner walls of the cham-
“bers in the shell in the form of round holes
bored diagonally through the inner chamber-

walls instead of dhwoml slots therein, by
which means I G'I‘G‘LtIY simplify the construc-

tion of the inner chamber-walls.

These and other features of my invention

are hereinafter fully set torth and th]‘t]l’led
and 1llustrated in the: accomp‘mym odrawings,

| In which—

Figure 1 is a view, partnllv in elevation

anc mrtml]v in section, of an elastic-fluid tur-
“bine-engine embodymﬁ“ my 1nvenfion.

Fig.
2 1s an end view of the same, partially in ele-
vation and pmtmllV 1N Soctlon on the line « =
in Fig. 1. Fig. 3 is a like view of a modified
constructlon ot the same.

In the drawings illustrating my invention
the shell of the engine is preferably made in
two half-sections A A, secured together by
means of flanges ¢ and bolts ¢, passing there-
through. On the inlet end of the shell I se-

‘cure a suitable head B, provided with an an-
‘nular steam-chamber B" and a steam-inlet b.

In the shell A A’, T secure walls C (¢, which
form the rear end and inner walls of a series

of annular chambers D D’ D* in the shell A

A’, these end and inner chamber-walls C C
being preferably made in half - sections se-

cured together and 1‘em0v‘Lbly secured 1 in the

shell A A"

In the Inner walls (' of the fmnulfu* cham-
bers D D’ D*, I make diagonal steam-jet open-
ings ¢, prefer fzbl yvin the Shape of conical holes
C, L.,I'ELdH‘ELHV decreasing in area from the inlet
to the outlet thereof, as ilustrated in Figs. 1
and 2. I ecan, howwer make diagonal steam-
jet openings ¢ in the inner ch‘lmber-walls C,
as illustrated i in Kig. 3, in which the ste‘un—
jet openings ¢ are en._arged from the inlet
substantially half of the length thereof and
then contracted to a comparatively small open-
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is preferabl

ing ¢, from whence to the outlet ends of said
openings they are again enlarveed, which fea-
fure 1s dmul\ lustrated 1n Fie. 8. 1 can,
however, utilize cither formof steam-jet open-
Ine thus ‘shown and deseribed with good re-
'-'-sultc; |

At the outlet end of the s
haust-chamber IE, provided with an exhaust-
outlet 1, and I provide the rearend of theshell
A A" with a head I,
is stepped down in regular stages, so as to
form a series of radial and annularouter com-
pression or thrust chamber walls 7 7" 7= for
compression or thrust chambers o ' 7, from
which pipes G G (% lead to and connect with
the annular chambers D D' D?in the shell, <o
that the steaum-pressure in said annular cham-
bers D D' D? is thereby respeetiv e v COMMU-
nicated to the pressure or thrust chambers
' couospcmdmﬂ thereto.

On the shaft I1, I mount a rotatable cylin-
der H' 001’1@{*1&11@&113 with the inner walls 7
of the annular chambers D D' I, and on the
periphery of the cylinder I there are rows
of spiral vanes I 1’ I? coinciding with and ad-
jacent to the inner walls C of said chambers.
The end of each row of vanes under the inlet
ends of said chambers are closed, and the op-
posite end of each row of vanes are open, so
that the steam passes out from the open end
of each row of vanes into the annular cham-
ber suceeeding thereto and from the open end
of the last row of vanes into the exhaust-
chamber I8.  The rear end of the cylinder IT
v extended out into the rear head
of the shell and is provided with step-cdown
shoulders 2° 4" /4 on the end thereof corre-
sponding to the steps #* 7' fon the head If
and operate to form the mner radial and an-
nular walls of the pressure or thrust cham-
hers * d , so that the steam-pressure i said
chambers 1s con.unurumted to the eylinder in
opposition to the pressure of the steam in the
chambers D D' 1) acting thereon. -

The pelipheml walls of each of the shoul-
ders 2 2 /7 operate in close proximity to the
inner wall of cach %LC‘]) F# F£%on the head,
and annular grooves /' are therein provided,
preferably in both adjacent surfaces, which
opemte to form an automatic steam-packing

“therefor.

In operation the steam enters the first cham-
ber D and is discharged against the first row
of cylinder-vanes 1 and passes out of the open
ends of said row of vanes into the chamber 1),
from whence it is discharged as before, this
operation beinge consecutly O]V 10pmted wy the
steam in its traverse through all of the cham-
bers until it is discharged from the last row
of vanes into the exhaust-chamber 1. Mean-

while when the steam enters the first chamber

D a portion thercof passes throungh the pipe
(x to the pressure or thrust chamber ¢, and as
1t enters the seeond
thereof fromy that chamber passes throueh the

the outer end of which

chamber 1Y a portion

762,453

plpo( to the pressure or thrust chamber '
and in like manner from the chamber D* to
the pressure or thrust chamber «F, whereby
the pressure of the steam acting upon the cyl-
inder longitudinally in both directionsis equal-

ized at whatever pressure the steam may be
hell I malke an ¢x-

in the chambers D DD D~

In this construction 1 have shown and de-
seribed three annular chambers D D' D*in the
shell and the like number of pressure or thrust
chambers « ¢ «° in the shell-head. It 1s ob-
vious, however, that I can use any desired
11111111301 of the fmnulfu chambers in the shell
ancl
or thrust elmmbm s connected therewith with
cood results, the important feature being to

SO arrangce them with relation to cach other

that the action of the steam therein upon the
cylinder will be substantially equalized in both
directions. It is also obvious that the system
of pressure or thrust chambers herein shown

' and deseribed can be utilized in the construe-

tion of any elastic-fluid turbine-engine 1n
which the steam is consecutively dmclmwed
from a series of chambers against vanes on a
cylinder rotating within such series of cham-
bers.

Theretfore, h.:wmo shown and described my
imnvention so as to enable others to construct
and utilize the same, what I claim as new, and
desire to secure by Letters Patent of the United
bmtos, 18—

The combination in an elastie-fluid tur-
L)me -engine, comprising substantially a shell
having a series of annular chambers therein,
a rotatable cylinder and vanes thereon coin-
ciding with and adjacent to the inner walls of
said chambers, of one or more pressure or
thrust chambers acting longitudinally on said
cylinder in opposition to the thrust thereon
caused by the action of the steam 1n 1ts passage
through the engine, and conduits connecting
one or more of said annular chambers with
said pressure or thrust chamber or chambers,
substantially as set forth.

The combination in an elastic-fluid tur-
bme -engine, of a.shell having a series of annu-
lar chambers ther ein, a rotatable cylinder con-
centric with the inner walls of said chambers,
vanes on said cylinder coineiding with and ad-
jacent to the inner walls of each ch.;mmber two
or more pressure or thrust chambers ::Lctmg
on the rear of said cylinder longitudinally in
opposition to the action of the steam thereon
in its passage through the engine, and pipes
or steam-passages connecting some of said an-
nular chambers with said pressure or thrust
chambers, substantially as set forth.

3. The combination in an elastie-fluid tur-
bine-engine, of a shell having a series of annu-
lar chambers therein the inner walls whereof
are provided with diagonal steam-jet open-
ines, a rotatable cylinder concentric with the
inner walls of said chambers, a row of vanes
on the cylinder coinciding with and adjacent
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to the inner wall of each chamber, a series of

natly on the rear end of the cylinder, a pipe
or duct connecting each annular chamber with

5 a pressure or thrust chamber corresponding
thereto, substantially as set forth.

4. The combination in an elastic-fluid tur-
bine-engine, of a shell having a series of annu-
lar chambers consecutively Increasing in ca-

1o pacity from the inlet to the exhaust of the en-
gine, the inner walls of which are provided
with diagonal steam-jet openings, a rotatable

cylinder concentric with the inner walls of

said chambers, a row of vaneson the cylinder
15 colnclding with and adjacent to the inner wall
~ of each chamber, aseries of pressure or thrust
chambers communicating longitudinal pres-
sure against the rear end of the cylinder in
opposition to the longitudinal thrust caused
20 by the action of the steam passing through
the annular chambers in the shell, and a pipe
or conduit connecting each annular chamber
with a corresponding pressure or thrust cham-
ber, substantially as set forth. |
25 5. The combination in an elastic-fluid tup-

pressure or thrust chambers acting longitudi-

bine-engine, of a sectional shell, removable
annular chamber end and inner walls forming

a series of annular chambers therein consecu-
tively increasing in capacity from the steam-
inlet to the exhaust of the engine, and having
diagonal steam-jet openings in the inner walls
of said chambers, a rotatable cylinder concen-
tric with the inner walls of said chambers, a
row of spiral vanes on the cylinder coinciding
with and adjacent to the inner wall of each
chamber, a series of pressure or thrust cham-
bers communicating longitudinal pressure to
the cylinder in opposition to the longitudinal
thrust thereon caused by the action of the
steam passing through the annular chambers
in the shell, and a pipe or duct connecting
each annular chamber in the shell with a pres-
sure or thrust chamber corresponding there-
to, substantially as set forth.

In testimony whereof I affix my signature in

Ppresence of two witnesses.

JOHN C. STURGEON.
Withesses: |

H. M. StUorRGEON,
(r. K. MEap. |
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