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(No Imndel.}

To all whom it may concern:

Be 1t known that 1, Jonx C. bTURGm\T, a
citizen of the United Stfltes residing at Krie,
1n the county of Erie and St‘LtB of Pennwlm—

5 nia, have invented certain new and useful Im-
provementsin Klastic-Fluid Turbine-Engines:
and I do hereby declare the following to be a
tull, clear, and exact description of the inven-
tlon 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-
Ing dl awings, and to. the letters of reference
marked thereon, forming pfu“t of this specifi-
cation.

15 My invention relates to elastic-fluid tur-
bine-engines, and has for its object the con-
struction of an engine of this type of an an-
nular shell hm:fmﬁ a series of annular cham-
bers therein prow(.ed with slots or steam-jet

20 openings through the inner walls thereof at
angles to radial Tines through the axes of sald
clnmbels hereinafter deswnated as  diago-
nal ™ slots or steam-jet openings, with a rotat-
able cylinder within said shell provided with

25 annular rows of vanes on the periphery there-
of coinciding with and adjacent the inner walls
of the chambels in the shell, so that the steam
in its passage through the engine on entering
the first chamber of the series is dischar @ed

30 therefrom through the diagonal slots or jet-

openings in the inner wall thereof agalnst the
- first row of vanes onthe cylinder, from whence
it passes to the second chamber and is again
1n like manner-discharged through the dlao 0-
35 nal slots in the inner W"LH thereot against the
second row of vanes on the CVllIldBl which
operation of the steam is consecutwely re-
peated until it has traveled through all of the
chambers of the series and operated upon all
40 of the rows of vanes on the cylinder and
finally passes out at the exhaust of the engine.
To accomplish this result, T construct the en-
oine with an annular Shell to the steam-inlet
end of which there is pretembly secured a
45 head provided with suitable steam-inlet mech-
anism, and to the exhaust end of the shell is

also preferably secured a head provided with
a sultable exhaust-chamber with an openmo*

ther efl om. On the inner sur facu of this shell

I provide a series of fmnul‘u chambers, con- 5o

secutively increasing in capacity from the in-
let to the outlet of the engine. The inner
walls of these chambers are secured to and
supported by radial rings or flanges prefer-
‘Lb]V removably secured in the shell and form- 55
ing the rear end walls of said chambers. The
inner walls of the chambers are provided with
diagonal slots or steam-jet openings, through
whlch the steam discharges from the cham-
bers. In this shell there is a rotatable cylin- 60
cler provided with vanes on its periphery co-
inciding with and adjacent to the inner faces
of the inner walls of the chambers in the shell.
The vanes are preferably placed spirally on
the periphery of the cylinder, and the ends 65
thereof toward the steam-inlet end of the shell
are closed and the opposite ends thercof are
open, while the ends of the annular chambers
In the shell toward the steam-inlet end of the
shell are open and the opposite ends closed, 70
and between the closed ends of the eh‘Lmbem
in the shell and the closed ends of the vanes
on the cylinder there are annular passages
through which the steam passes from the open
ends of the vanes to the nextsucceeding cham- 75
ber, so that the steam passing from the first
Ch‘LmbGI through the diagonal slots in the in-
ner wall thereof: impinges against the first row
of vanes on the cylinder and thenee tr avels
longitudinally between the vanes until it en- So
ters the passage to and passes therethrough
to and into the second chamber, from whenece
1t 15 again discharged agaInst the second row
of vanes, which operation is consecutively re-
peated by the steam in its traverse through 85
the engine until it reaches the exhaust-cham-
ber ther cof. It willbeobservedthatthecham-
ber in the shell consecutively increase in ca-
pacity from the steam-inlet to the steam-out-
let of the engine, which provides room for 9o
the O*radually -increasing volume of the steam
caused by its gradual expansion during its

passage thr 011011 the engine, while the shor e

passages tr a,veled by the ste‘l,m between the
end of each row of vanes and the next succeed- 95
ing chamber leaves a minimum amount of
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room for unnecessary and wasteful expan-
sion of the steam.

The features of my invention are hereinai-
ter fully set forth and described, and diagram-

matically illustrated in the accompanying
drawings, in which—

Figure 1 1s a view of a section of my 1m- |

jt)r'oved clastic-fluid turbine-engine partially
in clevation and partially in section. Fig. 2
is a transverse section of the same on the Tine

» xin Figs. 1 and 4. Tig. 3 is a like trans-
verse section showing a modl fied form of the
jet-openings in the inner walls of the cham-
Ifige. 4 1s a
view in section of a modified construction of
the chambers in the shell of my improved
elastic-fluid turbine-engine.

In Fig. 1 of the drawings, A is the annular
shell of the engine; B, a hmd on the steam-
inlet end theroo’r B'. an annular steam-chest
therein, and ) a steam-inlet pipe; C, the head
on the exhaust end of the sdell, b , AN ex-
haust-chamber therein, and ¢ the exhaust-out-
let therefrom. On the inner surface of the
annular shell A, I make a series of annular
chambers D D’ D?D? consecutively increasing
incapacity. Therearend walls of these cham-
bersconsistof radial ringsor flanges « ' d* .,
preferably remova ably secured to the shell A, 0
which rings or flanges I secure the reay ond% of
the inner annular w¢ IISLE" 157 I8 of said cham-
bers, and through these inner annular cham-
ber- wmlls I m‘1Le diagonal qlotq or steam-jet
openings ¢ . ((Jlmllv shown in Fig. 2.) Be-
tween the chamber end walls d ' (Z d’ fmd the
ends ¢ of the inner annular walls E' 12 I* of the
chambers D’ D* D? there are radial passages (z
(' G*, which lead from the open rear cnds of
the vanes on the cylinder, hereinafter de-
seribed, into the open ends of the chambers 1)
D* 13 asillustrated in Figs. 1 and4. Within
theshell A,onashaft F, Imountacylinder H so
that it will rotate frecly. Upon the periph-
ery of the cylinder H, I sccure annular rows
of vanes I I’ I* I°, w hich vanes are connected
together at the ends thercof toward the steam-
inlet of the engine by radial walls J J' J* J°
on the perlphew of the cylinder, while the
opposﬂze ends thereof are open. The vanes
in said rows are preferably arranged spirally
on the cylinder, as illustrated in I‘lg. 1, and
the rows of vanes I I' I I’ are so located on
the cylinder H that they r espectively coincide
with the inner faces of the inner walls E E
1* E? of the chambers D D' D’ D’ and so that
the open ends of therows of vanesI1 I"are di-
rectly under the radial end walls &' &° ot said
chambers and the peripheries of the vanes 1n
close proximity to the inner faces of the inner
walls K K E? I of said chambers and theinner
faces of their end walls & ' ", and as the
steam enters the first chamber D of the series
1t passes throuoh the diagonal slots or steam-
jet-openings ¢ in the inner wall K thereot and
impinges against the first row of vanes I and

762,450

L

passes out between the open ends of said varnes
under the wall & of said chamber and thence
through the passage G into the second and
somewhat larger chamber D', from whence 1t
discharges through the diagonal slots ¢ in its
inner wall against the second row of vanes I,
as betore, and in this manner the steam trav-
els consecutively throueh the remaining and
successively-enlarging chambers of the series
and in its passage from each chamber 1m-
pinges against the row of vanes adjacent
thereto until it passes out into the exhaust-
chamber (', whereby the steam 1n its traverse
through the cneine acts consecutively upon
the several rows of vanes on the cylinder and
causes it to rotate.

In Fig. 8 I show a modified construction of
slots or jet-openings ¢ in the inner walls L,
&e.. of the chambers D, &c., this form of jet-
opening gradually enlarging from the cham-
ber outward in contradistinction to the slots
or jet-openings ¢, (shown in Fig. 2,) which
oradually diminish from the chamber out-
ward, and I can utilize either form of said jet-
openings desired in my engine with equal fa-
cility.

In Fie. 4 1 show a modified construction of
the shell and of the annular chambers therein,
in that the chambers D%, D, D*, and D" therein
shown are successively enl‘wo ed from the
steam-inlet to the steam-outlet of the eNeIne
by successively increasing the radial depths
thereof in contradistinction to successively 1n-
creasing their lengths, as in FKig. 1, either
mode of construction operating equally well
for the purpose—viz., the successive enlarge-
ment of the capacity of the chambers to pro-
vide for the gradual expansion of the steam
as 1t passes thl ough the engine.

I have herunbetore deseribed the constric-
tion and operation of my improved engine so
fully that it is believed that further descrip-
tion thereot 1s unnecessary.

Tt will be observed that in the drawings and
hereinbefore 1 have shownand described four
chambers and corresponding rows of vanes.
I can, however, use any number of chambers
and rows of vanes desired, and therefore re-
serve the right so to do.

In my application for a patent for an elastic-
fluid turbine-engine, filed June 19, 1903, Serial
No. 162,179, I showed and described a conical
shell having a series of annular chambers and
a conical cylinder therein, but did not therein
describe and claim the features in elastic-fluid
turbine-engines herein shown and desecribed.
Therefore 1 have herein shown and described
this invention, so as to enable others skilled in
the art to which it appertains to construet and
use the same, and in so doing I do not desire
to confine myself to the exact construction
thereotf hercin shown and deseribed, as it 19
obviousthat the same may be modifi ed in many
respects without departing from the spiritotf

my invention,
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Therefore what I claim asnew, and desire to
secure by Letters Patent of the United States.

18—

1. The combination in an elastic-fiuid tur-
bine-engine, of an annular shell having a se-
ries of annular chambers therein into which
the steam consecutively enters,and from which
1t 1s consecutively discharged, radial end walls
closing the rear ends of said chambers, inner
annular chamber-walls secured to said end
walls and having diagonal slots or steam-jet
openings . therethrough gradually increasing
in width toward their discharge ends, a cylin-
der rotatable in said shell, vanes on the pe-
riphery of said cylinder coinciding with and
adjacent to the inner faces of the inner walls
of said chambers, and radial rings or flanges
on sald cylinder closing the spaces between
the ends of the vanes toward the inlet end of
the engine, substantially as set forth. |

2. The combination in an elastic-fluid tur-
bine-engine, of an annular shell, having a se-
ries of annular chambers therein into which
the steam consecutively enters,and from which
1t 1s consecutively discharged, radial rings or
flanges removably secured in said shell so as to
form the rear end walls of said chambers, an-
nular walls secured to said removable rings or
flanges so as to form the inner walls of said
chambers and having diagonal slots or steam-
jet openings therein, a cylinder rotatable in
sald shell, rows of vanes on the periphery

~thereof corresponding to and coinciding with

theinner faces of the inner walls of said cham-
bers, substantially as set forth.

3. T'he combination in an elastic-fluid tur-
bine-engine, of an annular shell having a se-
ries of annular chambers therein consecutively
Increasing in capacity toward the outlet end
of the engine, into which the steam consecu-
tively enters and from which it is consecu-

tively discharged, radial rings or flanges re--

movably secured in said shell so as to form
the rear end walls of said chambers, annular

k
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wallssecured to said removable rings or flanges
so as to form the inner walls of said chambers
and having diagonal slots or steam-jet open-
ings therethrough, a cylinder rotatable in said

‘shell, a row of vanes on the periphery there-

of coinciding with and adjacent to the inner
face of the inner wall of each of said annular
chambers, and radial rings or flanges on said
cylinder closing the openings between the
vanes toward the inlet end of the engine, sub-
stantially as set forth.

4. The combination in an elastic-fluid tur-
bine-engine, of an annular shell having a se-
ries of annular chambers therein consecutively
Increasing in capacity, radial walls closing
one end of each chamber and inner annular
chamber-walls secured to said radial walls and
having diagonal slots or jet-openings therein,
a cylinder rotatable in said -shell, and spiral
vanes on the periphery of the cylinder coin-
ciding with and adjacent to the inner faces of

the inner walls of said annular chambers, sub-
stantially as set forth.

5. The combination in an elastic-fluid tur-
bine-engine, of an annular shell having a se-
ries of annular chambers therein consecutively
Increasing in capacity, and passages leading
to the inlet ends of said chambers, radial walls
closing one end of each of said chambers and
forming one side of each of said passages,
annular inner chamber-walls joined to each
chamber end wall and having diagonal slots
or Jet-openings therein, a cylinder rotatable
in sald shell, and annular rows of spiral vanes

on the periphery of the cylinder coinciding

with and adjacent to the inner faces of the in-
ner walls of said annular chambers, substan-
tially as set forth.
In testimony whereof I affix my signature in
presence of two witnesses. '
| JOHN C. STURGEON.
Witnesses: '

H. M. STURGEON,
F. J. Basserr.
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