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ipplication filed February 19,1004, Serial No. 194,373, (No model,)

To all whom it may concern:
Be 1t known that-I, Joun C. STURGEON, a

citizen of the United States, residing at Erie,

in the county of Erie and State of Pennsylva-

5 ma, have invented certain new and useful Im-
provements in Elastic-Fluid Turbine-Engin es:
and 1 do hereby declare the following to be a
full, clear, and exact deseription of the inven-
tion, such as will enable others skilled in the

10 art to which 1t appertains to make and use the
same, reference being had to the accompany-
g drawings, and to the letters of reference

marked thereon, forming part of this specifi-

cation.

My invention relates to elastic-fluid turbine-
engines, and has for its objects the combina-
tion, in an engine of this character, of a shell
having a series of annular chambers therein
closed at their rear ends and having their in-
ner walls provided with slots or steam-jet
openings therethrough at angles to lines ra-
diating from the axes of said chambers, said
slots or steam-jet openings having transverse

15
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partition-walls therein and being hereinafter

25 designated as “*diagonal” slots or steam-jet
openings, and a rotatable eylinder mounted
therein concentrically with the inner walls of

satd chambers and provided on its periphery

with rows of vanes coinciding with and acja-

30 cent to the inner walls of said chambers, said
chambers and vanes being so arranged with
relation to each other that the discharge ends
of the rows of vanes on the eylinder substan-
tially coincide annularly with the inlet ends
of the chambers in the shell, sothat the steam

passes from the discharge end of each row of

35

sald vanes directly into the inlet end of the

chamber succeeding thereto in substantially

a direct line, so that the steam in its passage
40 through the engine from the inlet to the ex-
haust thereof enters the first chamber of the
series, from whence it is discharged through
the diagonal slots orsteam-jet openings in the
inner wall thereof against the first row of
vanes on the cylinder, from whence it passes
out of the discharge ends thereof directly into
thesecond chamber of theseries, from whence
1tisin like manneragain discharged against the

second row of vanes on the cylinder, this opera-

45

-cured therein.

tion being consecutively repeated by the steam
In 1ts traverse until it has passed successively

into and out of one chamber after the other

and from the last row of eylinder-vanes to the
exhaust of the engine. - |

Another feature of my invention consists,

55

substantially, in extending the end of the cyl-

inder at the inlet end of the engine into a
steam-chest, preferablyin the endof the shell,

and providing thereon a disk which operates
substantially as one end of the steam-chest
and receives the steam-pressure therein, and

thrust of the cylinder. In this steam-chest I
also provide an annular grid-valve which OP-
erates against a grid formed, preferably, on

6o

thereby operates to counterbalance the end

the inlet end of the inner wall of the first

chamber, and the valve operating thereon
serves to control the admission of steam to
the first chamber.

In the construction of an elastic-fluid tur-

70

bine-engine embodying these and other fea-

tures of my invention hereinafter deseribed

I preferably make the shell of the engine in

sections adapted to be secured together, and
I secure therein a series of removable cham-
ber rear end and inner walls, so as to form a
series of annular chambersin the engine-shell,
having their rear ends closed and their front
or 1nlet ends open, each of said inner cham-
ber-walls gradually increasing in diameter
from the inlet end to the rear end of the
chamber and having therein diagonal slots or
steam-jet openings provided with “transverse
walls therein forming partitions dividing said
diagonal slots or steam-jet openingsintoshort
sections, so that the steam in passing there-
through is prevented from traveling longitu-
dinally therein instead of directly there-
through. The rear and inner chamber-walls
are also preferably made in sections bolted
together, and these rear end walls are pref-
erably secured in theshell by being fitted into
annular grooves in the inside of the shell-sec-
tions, so that when in place and the shell-sec-
tions are secured together they are firmly se-

tric with the inner walls of the chambers
therein there is mounted a rotatable cylinder,
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on the periphery of which there 1s an annu- |

lar row of vanes coinciding with and adjacent-
| consecutively inereasing in capacity, the end

to the inner wall of ecach chamber, having the
ends thereof under the inlet ends of the cham-
bers closed and the ends thereof under
rear ends of the chambersopen, and the cham-
bers and the rows of vanes are so arranged
with relation to each other that the open ends
of the rows of vanes are divectly opposite the
open ends of the chambers, so that the steam
will be discharged from the open end of each
row ot vanes ¢ IIBGUY into the open or inlet
end of the chamber next succeeding thereto
in substantially a direct line. In the con-
struction of this engine I preferably extend
the inlet end of the shell forward tar ecnough
to form the .outer wall of acylindrical steam-
chest. and on the inlet end of the inner wall
of the first chamber I also make an annular
orid, the. openings or 1}01{3% in which open di-
rectly into the inlet end of the fivst chamber.
I also provide an annular grid-valve wlnch
operates against the grid on the chamber and
when rotated operates to open and close the

ports in the stationary grid,and thereby con-

trol the admission of steftm from the steam-
chest to the first chamber. Talso extend the
end of the rotatable eylinder into said steam-
chest and provide on the outer end thereot a
disk, the periphery of which rotates 1n close
proximity to the inner wall of the steam-
chest, and annular grooves are provided, pret-
GI“Lb]V both 1n Lhe inner wall of the stecam-
chest and in the periphery of the disk, which
opemte to automatically form a steam-pack-
ing for the joint between them, so that said

| dlSL substantially forms the outer end wall of

the steam-chest and also operates to counter-
balance the end thrust of the cylinder cansed
by the action of the steam thereon. "Lhese
and other features of my invention are here-

~inafter fully set forth and o:\phmed, and 1llus-
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trated in the accompanylng drawings, 1n
which—

Figure 1 is a view, partially in elevation
and partially 1n SOCthH of an elastie - fluid
turbine - cngine enﬂjodylng my 1invention.
IMig. 2 1sa transverse half-section of the same
csub%mntnlh on the line 2 # in e, 1. Kig.
3 is a transverse section of the same sub-
stantially on the line # # in Fig. 1. Fig. 41s
a view in clevation of onc of the rear end
and inner walls of the chambers in the shell.

In the drawings illustrating my invention,

A A’ arc the scetions of the shell of the en-

be provided with a suitable
base and with cylinder-shaft bearings.  (Not
shown.) At the inlet end of the engine the
shell 1s preferably extended so as to form a
cylindrical steam-chest B, provided with an
outer head B’ and a steam-inlet 4. The rear
end of the. shell is provided with a head C,
having an exhaust-chamber C therein and an
exhaust-outlet ¢. The shell of the engine in-
creases in diameter from the inlet to the ex-

gine, which 18 to

the

place therein and form the end and
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haust end thereof and is provided with a se-
ries of annular chambers D D’ D? D?itherein,

and inner walls B I¥' of which chambers are
made, preferably, in sections bolted or other-
wise secured together, as illustrated in Fig.

4. and are secured in the shell, preferably by

fitting the end walls I thercof into annular
orooves « in the shell-sections A A’, so that
when they are in place and the shell-sections
A A’ secured together they are firmly held 1n
inner
walls of the chambers D D’ D* D? with their
rear ends « closed by the end walls I& and their
front or inlet ends ¢ open and with the pe-
ripheral wall of the front or inlet end « of
cach chamber qub%t‘mtn]lv coincident with
the inner face of the inner walls E at the
closed end  of the preceding chamber.  The
inner walls B’ of said chambers flare out-
wardly, so that they gradually increase in di-
ameter from the inlet ends @ to their closed
endsd and preferably increase in length from
the inlet to the exhaust end of the engine,
the mean diameter of the chambers D, D’.,
D?, and D? being successively increased from
the inlet to the exhaust end of the shell,
whereby the capacities of said chambers are
likewise consecutively increased to provide
for the normal expansion of the steam pass-
ing therethrough.

Tnthe inner walle]] of the chambers D, 1),
D? and D’ I make diagonal slots or steam- ]et
openings ¢, (clearly illustrated in Figs. 1, 2,
and 4,) and in these diagonal slots or steam-
openings ¢ 1 place transverse partition-walls

thereby dividing said diagonal slots or
steam-jet openings into comparatively short
sections /. as clearly illustrated in Figs. 1and
4, whercby the steam in its passage therc-
through 1s pre evented from traveling laterally
therecin and 1 18 forced to travel In direct linos
therethrough.

On a shatt
¥’ concentrically with the inner walls B’ of the

chambers D, D', D% and D’ and on the pe-

riphery of the cylinder F’ there are rows of
vanes £ F° F°, coinciding with and adjacent
to the inner walls B of said chambers. The
end of each of said rows of vanes under the
inlet ends ' of said chambers are closed, and
the opposite end of each of said rows of vancs
under the closed end ¢ of each chamber is
open and coincides with the open or inlet end
d' of the next succeeding chamber, the depth
of the vanes f f', &c., gradually increasing
from their closed to their open ends, so that
their depth at their open ends 1s substantially
the same as the open or inlet end ¢ of the
chamber into which the steam from the open
ends of the vanes 1s diseharged. The vanes
in the rows 7, £, /*, and f‘ thereof on the
cvlinder T are preferably placed spirally
thereon, as 1llustrated in Fig. 1. I can, how-

ever, use straight vanes in lieu of spiral ones
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with good results. - On the end of the inner
wall I at the inlet end & of the chamber D
I make an annular grid-valveseat (3 with ports
g therein, which coincide with the inlet of
the chamber D. The periphery of said grid
(r engages in a groove ' in the shell A A, so
that said grid G forms an annular orid-valve
seat (', and within the valve-chest B, I place
an annular grid-valve H, having ports 4
therein adapted to operate on said valve-seat
G'.  On said valve H, T secure a slotted arm
H', which extends up into a pocket A” in the
valve-chest shell, as illustrated in Fig. 3, and
engages a valve-rod I, which extends out
through a stufling-box «* in one side of the
pocket A* where it is connected with an oper-
ating-lever I'; whereby the valve H can be ro-
tated upon the valve-seat ' and the ports g
thercin opened and closed, as may be desired.
The valve H is preferably made in sections
secured together by means of bolts passing

through ears 2’ thereon, asillustrated in F o. 3.

The cylinder F is preterably provided with an
extension I~ which extends into the steam-
chest B, and on the outer end thereof there
15 secured a disk J, the periphery of which
rotates 1n close proximity to the inner wall
of the steam-chest B, and in the periphery of
this disk I make annular grooves J’. and in
the inside of the steam-chest B. I also pref-
erably make annular grooves 0’y coinciding
with the grooves J’ in the disk J, which
groovesoperate toautomatically form a steam-
packing for the joint between the inner wall
of the steam-chest and the periphery of the
disk J, so that the disk J substantially forms
the outer head of the steam-chest and also
operates to counterbalance the end thrust of
the cylinder F’, caused by the action of the

steam thereon. Between the head B and the

disk J there is a chamber B into which any
steam escaping around the periphery of the-

disk J passes and from which it is conveyed
to the exhaust-chambér (Y of the engine by
means of a pipe 1. |

In operation the steam first enters the cham-
ber D, from whence it is discharged through
the diagonal slots or steam-jet openings in the
mner wall I’ of said chamber againstthe first
row of vanes 7 on the cylinder ', and thence
passes out from the open ends of said vanes
directly into the inlet end of the chamber D,
from whence it is again discharged through
the diagonal slots or steam-jet openings in the
mmner wall E' thereot against the second row
S of the vanes on the eylinder I, and thence
to the chamber F*, from whence it is again
discharged, as before, this operation of the
steam being consecutively repeated until it
has passed through all of the chambers and
acted upon all of the rows of vanes on the cyl-

inder and finally reaches the exhaust-chamber

(" and passes out of the exhaust ¢.
It will be observed that an important feature
of this invention is the construction of the

&)

chambers and cylinder - vanes and their ar-
rangement with relation to cach other, so that
the open or inlet ends of the chambers aro
practically opposite and substantially coin-
cide with the open ends of the cylinder-vanes,
together with the gradually-increasing depth
of the cylinder-vanes toward their discharge
ends, whereby there is a free and direct Das-
sage forthe gradually-expanding steam there-
from dircetly into the chambers coinciding
therewith. Again, the feature of the parti-
tien-walls ¢ in the diagonal slots or steam-jet
openings ¢ in the Inner chamber-walls E of
the chambers operates to prevent the steam
In 1ts passage therethrough from traveling
longitudinally in the slots or steam-jet open-
ings toward the vanes of the cylinder instead
of directly against the eyvlinder-vanes at sul-
stantially right angles thereto. “In my appli-
cation for patent tfor an elastic-fluid turbine-
engine, Serial No. 192,806, filed February
9, 1904, I have shown and described a methol
of attaining this result, but do not show or

describe the features thercof herein shown

ancl described. |
I have thus shown and described a CONVEeN-

lent construction of an elastic-fluid turbine-

engine embodying the features of my 1nven-
tion which will enable others skilled in the
art to which thisinvention appertains to con-
struct and utilize the same. T do not, how-
ever, desire to limit myself to the particular
number of chambers and rowsof vanes herein
shownand deseribed or to any particular con-
struction of the parts of the engine, as these
teatures may readily be considerably modified
without departing from the spirit
vention.

Therefore what I claim as new, and desire to
secure by Letters Patent of the United States,
1S—- _

1. The combination in an elastic-fluid tur-
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bine-engine of the character desecribed, of a

shell having a series of annular chambers
therein, open at their front or inlet ends and
closed at their rear ends, the inner walls
whereof are provided with diagonal slots or
steam - Jet openings therein, a cylinder con-
centric with the inner walls of said chambors.
and rows of vanes on the periphery of said
cylinder coinciding with and acljacent_to the
inner wall of each of said chambers, and
closed at the front ends thereof and open at
the rear ends thereof, the open end of each
of sa1d rows of vanes coinciding substantially
with the open or inlet end of the chamber
succeeding thereto, substantially as set forth.

2. The combination in an elastic-fluid tur-

binec-engine of the character described, of a

shell having a series of annular chambers
therein of grad nally-inereasing capacity, open
at their front or inlet ends and closed at their
rear ends, the inner walls of which chambers
flare outwardly from the inlet ends to the closed
ends of the chambers and are provided with
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diagonal slots or steam-jet openings therein, a
eylinder concentrie with the inner walls of said
chambers, and a row of vanes on the periphery
of said cylinder coinciding with and adjacent to
the inner wall of each of said chambers closed
at its front end and geradually increasing In
depth toward the open end thereof, the open
end of each of said row of vanes coinciding
substantially with the open or inlet ends ot
the chamber suceeeding thereto, substantially
as set forth.

3. The combination in an elastie-fluid tur-
hine-engine of the character deseribed, of a
shell having a series of annular chambers
therein, walls forming the rear ends of said
chambers scecured in said shell, annular walls
joined to said rear end wall and forming the
inner walls of said chambers and having di-
aconal slots or steam-jet openings therein,
and transverse partitions in said diagonal
slots or steam-jet openings, substantially as
set forth. |

4. The combination in an elastic-fluid tur-
bine-cneine of the character described, of a
shell having a series of annular chambers
therein, of sectional walls sccured in said
shell and forming the rear end walls and
tapering inwardly therefrom so as to form
the inner annular walls of said echambers, said
inner annular chamber-walls having diagonal
slots or steam-jet openings therein, and trans-
verse partition-walls in said diagonal slots or
steam-jct openings, substantially as set forth.

5. The combination in an elastic-fluid tur-
hine-engine of the character described, of a
shell having a series of annular chambers
therein, of sectional walls removably secured
in the shell and forming the rear end and
inner annular walls of said chambers, said
inner annular chamber-walls having diagonal
slots or steani-jet openings therein, transverse
partition-walls in said diagonal slots or steam-
jet openings, a rotatable cylinder concentric
with the inner walls of said chambers, and a
row of spiral vanes on the periphery of said
eyvlinder coinciding with and adjacent to the
inner wallof each of said chambers and closed
at the front end thercot and open at the rear
end thereof, the open end thercot coinciding
substantially with the open or inlet end of
the ehamber suceceding thereto, substantially
as set forth.

6. The combination in an elastie-fluid tur-
bine-engine of the character described, of a
shell havine therein a series of annular cham-
bers open at their front ends of consecutively-
increasing capacity, of walls removably se-

762,452

cured in said shell forming the rear end walls
and inner annular walls of said chambers, said
inner annular walls tapering inwardly from
the closed ends of said chambers to the open
orinlet, ends thereof and having diagonal slots
or steam -jet openings therein, transverse

“walls in said diagonal slots or steam-jet open-

ings, a rotatable cylinder concentric with the
inner walls of said chambers, and a row of
spiral vanes on said cylinder coinciding with
and adjacent to the inner walls of each of said
chambers, closed at the front end thereot and
open at the rear end thereof, and gradually
increasing in depth from the closed to the
open end thercof, and with its open end coin-
ciding substantially with the open or inlet end
of the chamber next succeeding thereto, sub-
stantially as set forth. .

7. The combination in an elastic-fluid tur-
bine-engine of the character described, of a
shell having a series of annular chambers
therein having diagonal slots or steam - jet
openings in the inner walls thercof, a rotata-
ble eylinder concentric with the inner walls of
said chambers, a row of vanes on the periph-
ery of said cylinder opposite and adjacent to
the inner wall of each of said series of cham-
bers, an annular steam-chest communicating
with the inlet of the first chamber of said se-
ries, an annular grid-valve seat at the inlet of
said chamber an annular grid-valve operating
on said grid-valve seat, and means for rotat-
ing said grid-valve to open and close the ports
in said valve-seat, substantially as set forth.

8. The combination in an elastie-fluid tur-
bine-engine of the character described, of a
shell having a series of annular chambers
therein, the inner walls of which have diago-
nal slots or steam-jet openings therein, a ro-
tatable cylinder concentric with the inner
walls of said chambers, a row of vanes on the
periphery of said eylinder coinciding with and
adjacent to the inner wall of each of said

chambers, a cylindrical steam-chest at the 1n-

let end of the first of said series of chambers,
a disk secured to and rotating with said cyl-
inder the periphery whereof is grooved and
operated in close proximity to the inner wall
of said steam-chest so as to substantially form
onc of the end walls thercof, substantially as
set forth.. |

In testimony whereof I affix my signaturein
presence of two witnesses.

JOHN C. STURGEON.

Witnesses:
IH. M. STURGEON,
. J. BASSETT.
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