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To all whom LG0T COTLCETTL:

Be it known that I, Jonx~ C. STURGEON, a
citizen of the United States, residing at Erie,
in the county of Erie and State of Pennsylva-
nia, have invented certain new and useful Im-
provementsin Klastic-Fluid Turbine-Engines:
and I do hereby declare the following to be a
tfull, 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 accompany-

ing drawings, and to the letters of reference
‘marked thereon, forming part of this specifi-

cation. |
My invention relates to elastic-fluid tur-
bine-engines; and it consists, substantially, in
the construction of an elastic-fluid turbine-en-
gine, of a shell having a seriesof annular cham-
bers therein, the inner annular walls of which
are formed of two annular sections, one of
which is mounted and rotatable on the other.
In the inner chamber-walls there are steam-
jet openings adapted to discharge steam from
the chambers at angles in opposition to each
other and to radial lines through the axes of
the annular chambers, which are hereinafter
designated as **diagonal ” steam-jet openings,
through which steam can be alternately dis-
charged from the chambers against rows of
vanes on the periphery of a rotatable cylin-
der coinciding with the inner walls of the
chambers in the shell.
ings are preferably made in the outer annular
sections in alternate rows of steam-jet open-
1ngs, each alternate row being adapted to al-
ternately discharge the steam from the cham-
ber at anglesin opposition to each other, and
in the inner sections there are rows of diago-
nal steam-jet openings adapted to alternately
discharge the steam at angles in opposition to
each other, with which steam-jet openings
the rows of steam-jet openings in the outer
section can be alternately brought into coin-

‘cldence, so as to make continnous steam-jet

openings through both sections of the inner
chamber-walls in one direction or the other,
throtgh which steam can be alternately dis-
charged from the chambers against the cylin-
der-vanes in one direction or the other, ac-

actuated thereby can be reversed.

The steam-jet open-

cording to the position occupied by the outer
sections relatively to the inner sections of the
inner chamber-walls, which result is accom-
plished by the movement for a short distance
of one section of the inner chamber-walls
upon the other, and thereby the direction of
the discharge of the steam from the chambers
against the vanes on the eylinder changed from
the right to the left of a longitudinal line
through the engine, or vice versa, whereby
the direction of the rotation of the cylinder
The steam
1n operating this engine enters the first cham-
ber and is discharged therefrom against the
first row of vaneson the cylinder, from which
1t passes into the second chamber and is a0aIn

discharged, as before, this operation of the

steam being consecutively repeated until it has
passed into and out of one chamber after the
other and finally reaches the exhaust of the
engine. o |

_In the construction of an elastic-fluid tur-
bine-engine embodying my invention T pref-
erably make the shell of the engine in two
longitudinal half-sections adapted to be se-
cured together and provided with a series of
removable chamber - walls adapted to be se-

-cured in the shell of the engine, so as to form

a series of annular chambers therein open at
the ends thereof toward the steam-inlet end of
the engine and closed at their opposite or rear
ends. Theseinnerand rear end chamber-walls
are preferably made in semicircular sections,
which when secured together at their ends
torm complete annular end and inner walls
therefor. The inner chamber-walls, however,
I'make of two-annular sections, one of which,

‘preferably the outer one, is adapted to be ro-

tated on the other. In these inner chamber
wall-sections I malke diagonal steam-jet open-
ings adapted:to alternately discharge steam
from the chambers at angles In opposition to
each other, and: the steam-jet openines in one
section are so located relatively to the steam-
jet openings in the other section that steam
can only be discharged through the openings
coincident with each other in both sections in
one direction at a time, the openings in the
opposite direction being then cutoff. W hen,




O

5

20

25

30

35

40

50

& | 762,454

-

howoever, one sectlon 18 rotated on the other
a short distance, the openings in bhoth sections
discharging in the opposite direction arc
hrought into coincidence and the openings 1n
the opposite direction cut ofl, so that the steam
is dischareed from the chamber in the oppo-
site direetion, whereby the dircction of the
rotation of the eylinder driven thereby 1s re-

versed. 1 also provide mechanism connected |

with the chamber inner wall-sections in ecach

chamber of the series, whereby the chamber-
wall sections of all the series of chambers can

he simultancously rotated to the right or left
to reverse the direction of the steam discharge
from all the chambers. - .

The features of my invention are hereimatter
fully set torth and deseribed, and itlustrated
in the accompanying drawings, 1 which—

Figure 1 shows a section of an clastic-fluid
turbine-eneine, partially in elevation and par-
tially in section, embodying my invention;
Fig. 2, a view, partially in elevation and par-
tially in section, of one of the chamber nner
walls.  Trie. 8 shows a transverse section of
the engine on the line ««» 1n Fig. 1. Fig. 4
shows another transverse section of the cham-
ber inner walls. Iig. 5 shows an alternate
construction of the chamber inner walls.

In the drawings illustrating my invention
the shell of the engine is preferably made
two half-seetions A A', provided with longi-
tudinal flanges « «', adapted to be bolted to-
octher by means of bolts «” and adapted to be
soeured to a base.  (Not shown.) On the
steamm-inlet end of the shell there is a head
B, provided with a steam-chamber B and a
steam-inlet 4. In the shell A A, I secure
walls C ¢V, which form the rear end and 1n-
ner annular walls of a series of annular cham-
bers 1. The inner walls C of these cham-
bers T malke of annular sections I and 15, as
is clearly shown in all of the figures, one of
which sections, preferably the section I, 1s
adanted to be rotated upon the other section,
1. as clearly shown in Figs. 3, 4, 5. Inthe
outer section I, T preferably make two series
of diaconal steam-jet openings ¢ and ¢, the
openings « being in one direction and the open-

ings ¢ in the other direction, and in the sec-

tion K/, T make diagonal steam-jet openings
+ and ., the openings * being in the same di-
rection as the openings ¢ in the scetion 4,
which openings ¢ are so arranged therein with

“relation to the openings ¢ therein and to the

55
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openings ¢ in the section IS" that the rotation

of one scetion, preferably K, upon the section |

15 will bring the openings ¢ therein and ¢ In
the section I8 into coincidence with each other,
as llustrated in Fies. 2 and 3, and at the same
time cut ofl the openings ¢ and ¢ in said sec-

tions, as illustrated in Fig. 2 and by full and |

L)

dotted lines in Fie. 3. The openings ¢ are
also so arraneed in the section ID with rela-
tion to the openings « thereinand to the open-
ings ¢ in the section 187 that the further ro-

tation of the section I or the rotation thereof
in the opposite direction will bring the open-
inos # therein and the openings ¢’ in the sec-
tion I¥ into coincidence with each other, as
Hlustrated in Fig. 3, and at the same time cut
oft the openings ¢ and ¢ in said sections, as
lustrated by full and dotted lines in Fig. 4.
- Ip Tie. 5 1 show a modified construction of
ihe chamber inner wall (', in which I make

inner scetion 127 thercof in both directions,
preferably staggered, as shown in full and
Jotted lines in Fig. 5, and in the outer sec-
tion ¥ thereot I preferably malke openings
A whereby when the outer section I8 is ro-
tated upon the inner section I alternate ones
of the openings ¢ are brought into coinci-
dence with cither the diagonal steam-jet open-
ings ¢ or ¢, as desirved, whereby the direction
of the discharee of steam from the chambers
D acainst the vanes on the cylinder 1s re-
versed, as desired. I can therefore use either
type of construction herein deseribed with
substantially like results. - | |

For rotating the sections E or E°, I pref:
erably provide the sections K or E’ with arms
I, which extend upward into pockets G in
the shell-seetion A, as illustrated in Iigs. 1
and 8, and connected with each arm I there
is a rod I, which extends out through a stut-

oaging a pinion H on a shaft 1I’, mounted 1n
bearines A”on theshell-seetion A, The shaft

1’ is preferably provided with a lever I,

whereby all of the chamber wall-sections It or
13 can be rotated in unison. For limiting the
movement of the sections K or E' upon the
sections 18 I¥%. 1 have provided a slot /7 in
the arm I, through which a stud /* passes
into the radial portion C of the sections I& or
2%, this feature being clearly shown in Ifigs.
3, 4, and 5.

On a shaft I, T mount a rotatable cylinder
1’ concentrically with the inner sections It or
T%of the inner chamber-walls C of the annu-
lar chambers D, and on the periphery of the
eylinder T', T provide a row of vanes 7, coln-
ciding with and adjacent to each chamber 1n-
ner wall €7, It will readily be seen that with
the diagonal steam-jet openings ¢ ¢ In coinci-

[fig. 5, the steam will be discharged from the
chambers D against the eylinder-vanes ¢, 8o as
torotate the cylinder I’ inonedirection, while
with the diagonal steam-jet openings ¢ ¢ 1n co-
incidence, as illustrated in Fig. 4, or ¢ and ¢
in Fig. 5, the steam will be discharged from
the chambers D against the cylinder-vanes 7,

or reverse direction.

1 have shown a convenient construction of
the chamber inner walls C" and arrangements
of the diagonal steam-jet. openings.in the sec-

- tions thereof convenient for utilizing my 1n-

vention, I am aware, however, that the con-

diaconal steam-jet openings ¢' and ¢ in the

fing-box ¢ and is provided with a rack 7, en-

dence, as illustrated in Fig. 3, or ¢ and ¢ in

50 as to rotate the eylinder I’ in the opposite.
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struction thereof and the arrangement of the
steam-jet openings therein may be consider-

ably modified and varied without departing.

from the spirit of my invention.

Therefore Ido not confine myself to the par-
ticular constructions thereof herein shown and
cdescribed, as what I claim as new. and desire

to sccure by Letters Patent of the United
States, 15—

I. In an elastic-fluid turbine-engine of sub-

stantially the character deseribed, a chamber
iner wall having diagonal steam-jet openings
therein in opposing directions, and consisting

- substantially of two annular sections one im-

15

20

35

4.0

45

60

posed and movable upon the other, the steam-

jet openings being so located in said sections
that one section can be moved upon the other
so as to open the steam-jet openings in the
chamber inner wall in one direction or the

‘other, and at the same time cut off the steam-

Jet openings therethrough in the opposite di-
rection, substantially as set forth.

2. In an elastic-fluid turbine-engine of sub-
stantially the character described, the combi-
nation in a chamber inner wall, of an annular
section secured in the engine-shell having di-
agonal steam-jet openings therein at angles
of direction in opposition, and an annular sec-
tion mounted on the fixed section having
steam-jet openings therein and adapted to be
moved on the fixed section so as to alternately
open the diagonal steam-jét openings having
one angle of direction in the fixed section, and
at the same time to cut off the diagonal steam-
jet openings of the opposite angle of direction
therein, substantially as set forth.

3. In an elastic-fluid turbine-engine of sub-
stantially the character described, the combi-
nation in the chamber inner walls of the en-
gine, of annular sections secured in the en-
gine-shell having diagonal steam-jet openings
therein, the angles of direction of which are
alternately in opposition, and annular cham-
ber mner wall-sections mounted and movable
upon the fixed chamber inner wall - sections
having steam-jet openings therein adapted to

be moved on the fixed section so as to alter-

nately open the diagonal steam-jet apenings
having one angle of direction in the fixed sec-
tions, and at the same time to cut off the diago-
nal steam-jet openings at the opposite angle of
direction therein, substantially as set forth.
4. In an elastic-fluid turbine-engine of sub-
stantially the character described, a chamber
inner wall having diagonal steam-jet open-
ings therein at angles of direction in opposi-
tion to each other, said walls consisting sub-
stantially of annular sections, one imposed and
movable upon the other, the steam-jet open-
ings.in which sections are so relatively ar-
ranged, that the movement of one section

thereof upon the other, operates to bring the

steam-jet openings at one angle of direction
in sald sections, into coincidence, and at the
same time cut off the steam-jet openings at

¥

the opposite angle of direction in said sections,
substantially as and for the purpose set forth.

5. In an elastic-fluid turbine-engine of sub-

stantially the character described, a series of
chamber inner walls having diagonal steam-
jet openings therein at angles of direction al-
ternately in opposition to each other, said

walls consisting substantially of annular sec-

tions, one imposed and movable upon the
other, the steam-jet openings in which are so
relatively arranged, that the movement of one
section thereof upon the other, operates to
bring the steam-jet openings in said sections
at one angle of direction into coincidence, and
at the same time cut off the steam-jet open-
ings in said sections at the opposite angle of
direction, and means for moving one section
of said chamber inner walls upon the other,
substantially as set forth. _

6. In an elastic-fluid turbine-engine of sub-

stantially the character desecribed, a series of

chamber inner walls having diagonal steam-
Jet openings alternately at angles of direction
In opposition to each other, said inner walls
consisting substantially of annular sections
secured in the engine-shell and annular sec-
tions superimposed and rotatable upon said
fixed sections, said fixed sections having di-
agonal steam-jet openings alternately at op-
posing angles of direction, and said rotatable

sections also having diagonal steam-jet open-

ings alternately at opposing angles of direc-

tion, and means for rotating said movable sec-

tions upon said fixed sections, whereby the
steam-Jet openings at one angle of direction
may be brought into coincidence and at the
same time the steam-jet openings at the oppo-
site angle of direction may be cut off, substan-
tially as set forth. | |

7. In an elastic-fluid turbine-engine of sub-
stantially the character described, a series of
chamber inner walls having diagonal steam-
Jet openings therein at angles of direction al-
ternately in opposition to each other, said in-
ner chamber-walls consisting substantially of
annular fixed sections and movable sections
mounted thereon, the steam-jet openings in
which sections are so arranged with relation
to each other that the movable sections can be
rotated upon the fixed sections so as to bring
the steam-jet openings at one angle of direc-
tion therein, into coincidence and at the same
time cut off the steam-jet openings at the op-
posite angle of direction therein, and means

for simultaneously rotating the movable sec-

tions of all the chamber inner walls of the en-

gme, substantially as set forth.

8. 'The combination in an elastic-fluid tur-
bine-engine of substantially the character de-
seribed, of a series of walls secured in the en-
gine-shell so as to form sections of the inner
walls of a series of annular chambers in the

engine-shell said fixed wall-sections being pro-
vided with diagonal steam-jet openings alter-
nately at angles of direction in opposition to
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each other, movable walls forming the other

“gections of said walls mounted and rotatable

annularly upon the fixed sections so as to form
the other sections of said chamber inner walls,
steam-jet openings in said rotatable chamber
wall-sections so arranged relatively to each
other and to the steam-jet openings in the
fixed wall-sections, that the removable wall-
sections can be rotated upon the fixed sec-
tions, so the steam-jel openings in the rotata-
ble section will coincide with the steam-jet
openings in the fixed section of one angle of

direction, and cut off the steam-jet openings
therein of the other angle of direction, and
mechanism engaging sald movable sections 15
whereby they can be simultaneously rotated,
substantially as set forth. |

In testimony whereof I affix my signature in
presence of two witnesses.

JOHN C. STURGEON.

Witnesses:
H. M. STURGEON,
G J. MzAD.
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