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do all whom it may concern: o
Beitknownthat I, HeNrY ROESKE, a cltizen

of the United States, residing in the city -and

‘county of Phll%delphla btate of Pennsylva-
have invented a new and useful Improve-

nia,
ment in Turbines, of which the following 1sa

specification.

My invention relates to turbines in which

steam or any expansive fluid is used as a source

of motive power.
It provides improved means for utilizing

‘the expansive force of the fluid for balancing
the wheel, for admitting the fluid either con-

tinuously or intermittently, for throttling the
admission, and for reversing the engine.

It further consists of novel features of con-
struction, all as will be hereinafter fully set

“forth.

Figure 1 represents in side elevation a tur-
bine-engine embodying my invention, a part
of the casing being broken away to show the
operative portion of the mnachine. Kig. 2rep-

resents the device partly in vertical section.

and partly in end elevation. Fig. d1satrans-

verse vertical section 13111'0110‘11 the hine « «,

Fig. 2. Fig.4 1s thom:onthl sectlon throuo'h
line Y 1Y, Fig. 2. HFig. 5 represents 1n frag—
mentary perspective a cut-off sleeve. Iig. 6
is a partial transverse vertical section of a
modified form of the device.

Similar numerals of reference indicate cor-
responding parts in the figures.

Referring to Figs. 1 to 5 of the drawings,
1 deswna,tes a casing in which 18 mounted a
suitable shaft 2, keyed to which is a wheel 3,
shown as of similar right and left parts 4 and
5, on the sides of which are annular project-
The outer faces ot the
buckets 6 may be connected by an annular
band 7. The annular walls 8 of the casing 1
are provided with alternate annular project-
ing rows of buckets 9, connected by bands 9~.
l‘he outer, row of buckets open 1nto an annu-

lar space 11, surrounding the wheel 3, and |

are provided with a discharge-opening 12 in
the casing 1. Steam-ports 13 in the wheel 3
connect with lateral apertures 14 in the shaft
9 and lead to the inner row of buckets 9.

As |

clearly shown in Fig. 1, the buckets 6 and 9

face in reverse direction and are of the same
number in each of the annuli, so that the

spaces between the buckets progressively in-

crease from the inner to the outer row. I
have shown five annuli 9 in the case and four
annuli 6 at each side of the wheel 3; but 1t 1s
evident that these numbers may be increased
or diminished, as desired.

At one side of the casing 1 is a plate or clo-
sure 10, against which the end of the shaft 2
abuts. A packing 15 may be provided, if de-
sired, to prevent leakage. Adjacent this end
of the shaft is a valve - -casing 157, throucrh
which steam is admitted b_v a pipe 16,
which may be placed a valve 17, controlled
by a governor 18 of any deswe,d form, the
pul]ev 19 on the governor being conneeted by
a belt 20 to a pullev 21 on the projecting end
of the shaft. Within the chamber 15 is a
valve 22, mounted on a shaft 23, which ex-
tends through the plate 10 and is provided ex-
terior of the plate with a hand-wheel 24. In
the valve 22 are two lateral apertures 25 and
96, opening, respectively, into ports 27 28 in

the casing 1, WhiCh ports connect with aper-

tures 29 and 80 in the tubular shaft 2. The
port 27 is shown as extending entirely around
the shaft 2, and, as shown, a plurality of ap-

ertures 29 is provided In the shaft communi-

cating therewith. The port 28 is provided
with an abutment 31, which bears against the
shaft 2. In the port is a sea'menta,l valve 392,
provided with packings 33 to 1nsure a Auid-
ticht joint and having a segmental rack 34
meshmﬁ' with the pinion 35 on the shaft 36,
which projects through the plate 10 and 1is

provided exterior thereof with a hand-wheel
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27. A ratchet-wheel 36™ on the shaft 36 en- |

coages with suitable pawls 88 on the plate 10
to prevent the improper rotation ot the shatt.
Passing through an axial aperture in the end
of the Shatt 9 1s a rod 39, having at 1ts outer
end a grooved pulley 40, With Which engages
q, VoLe 41, mounted on a screw 42, whlch en-
oages in a bracket 43, extending trom the end
of “the engine, the screw 42 bemcr provided
with a hand Wheel 44. The inner “end of the
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-of the casing and 6 of the wheel.
seen in Fig. 1 that the ports 13 -are curved
and so formed as to admit the steam tangen-

‘the ‘effect-of which -is-evident.
.as'shown in the drawings, arethicker at their
middle than -at their ends, thus making the
passage-ways therebetween narrowat the mid-
dle in order to check the velocity of:the steam
at those ;points, while -the divergent outlet-
port of the one passage by meeting the di-

£

rod 39 is la,terally bent to pass through a di- |

acgonal slot 45 1n a sleeve 46 within the shaft
2 and-also to pass through a longitudinal slot
47 in the shaft 2 itself. "The sleeve 46 is pro-
vided with apertures 48 and 49, adapted to reg-
ister with the apertures 14 1n the shaft 2.

As shown, the apertures 48 and 49 are placed
quadrantly on the sleeve 46, the apertures 48

being at least twice as wide as the apertures 49.
The operation 1s as follows: Steam or other

fluid is admitted through the pipe 16 to the

valve -chamber 15%. When the valve 22 is
turned to the position shown in TFig. 1 of ‘the
drawings, steam will be contmuously admit-

ted, through the port 27 and apertures 29, to
the interior of the shaft 2. From thence it

will pass through the apertures 48 and 49 of
sleeve 46, through apertures 14 of the shaft
2, and through the ports 13 to the buckets 9
It will be

tially to the inner row of buckets91n the cas-
ing-wall 8. Itisevident that by reason-of the
carved ‘shape of the buckets 9 the steam will

“be deflected so.as to 1Impinge against the in-

ner row of buckets 6 on the wheel Itisalso

evident that the steam in passing from the
inner ‘row-of buckets on the wheel to the sec-
ond row of ‘buckets on the casing will react

so as to give additional -energy to the move-

ment of the wheel and that these Processes
of impact and reaction will continue until the
outer row of buckets 9 is reached, when the
steam will be discharged into the casing and
through the discharge-opening 12.

_ 1t is ob-
vious that the discharge may be to the air or

to a condenser, as desired. It is-also obvious
that the steam 1s *permitted to-ex‘-pand'by rea-

son'of the progressive increase in the size -of

-the spaces between the buckets, since,as shown

in the drawings, the said buckets 6 and 9.are

of-equal number on each of the annuli and in
addition the buckets from the inner to the

outer annuli are on the same degree-line -or

in aline from a common center, a,nd by rea-
son of this-expansion of the steam it will part

with a verylarge portionof itskineticenergy,
The buckets,

- vergent receiving-port of the next provides

6o

room for an expansion of the steam at the
moment of such check, and as this expansion
takes place-on the lme of motion of the wheel
it offers compensation resulting in a more
‘moderate speed of the turbine without loss of
POWer.
callsforcorrespondingly more room, the buck-
ets are of equal shape and size and an equal |

As ‘the -expansion from step to step

the wider ports 48 in register.
noted from Fig. 5 -that the ports 48 and 49 are
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number of them are equally distanced on de- 63

oree-lines common to all in the various an-
null as ‘before stated. When it is -desired

- to reduce the volume of steam supplied to the
engine, the valve 22 may be set as shown 1in

Fw* 4 of the drawings. In this case the port
97 will be closed and steam will pass into the
port 28, with which, as shown, there connects
but one aperture 30 in the shaft 2. At each

rotation of the shaft steam will begin to enter

this aperture as soon as 1t passes the abut-
ment 31 and will continue to enter until the
aperture 30 is closed by the segmental valve
392. It is obvious that by turning this valve

revolution during which steam is admitted to

‘the shaft may be mdely varied. As theforce
of the steam-against-one side:of the segmental

valve 32 would tend to retate it in: the direc-
tion of the-arrow, Fig.-3, I providethe pawls

38 on the plate 10 -to prevent this improper

rotation. Another method of throttling the

steam admission, which may be used Whether,
the admission is ‘continuous or intermittent,

is by means of the rotation of the sleeve 46
within the tubular shaft 2. It is obvieusthat

this relative rotation'may be;produced by turn-

ing the hand-wheel 44, which acts, through
the screw 42, yoke 41, and pulley 4:0 to move
the shaft 39 lonmtudmally The inner end
of the shaft 39 engaging in'the angularly-dis-
posed notches 45 and 47 turns the sleeve 46
in the shaft 9 30 as to throw the narrower

ports 14 in the shaft, at:the same time leaving
It will be

so placed in the sleeve 46 that -steam will be

admitted alternatively to -each side of the.

wheel 3. As shown, steam w1ll be admitted
to-each side of the wheel twice in each revolu-
tion of the shaft. It is obvious that by set-

ting ‘the rod 39 in -an intermediate position
the apertures 49 in the sleeve will partially -

register with the apertures 14 in the sha—ft,-so

that an alternate -considerable and minor sup-

ply of steam will be given to-each side of the
wheel 3. -

In Fig. 6 of the - drawings] have shown the
wheel as having:two radial plates 50 and 51,

each of which is provided -at each side Wlth
rows of buckets 52and 53, the buckets facing -
in opposite -directions.

The casing 1s In this
form of construction -provided with a middle

partition 54, provided with an annular series
of buckets -55. The -outer walls 56 of ‘the

casing have annular series of buckets 57. It

will ‘be seen from the drawings that the buck-

ets 55 and-57 face in -opposite directions, be-
ing adapted in each case to cooperate with:the
’ad]acent ‘buckets in the wheel.
'ports 58 in ‘the sleeve 46 or by any-other well-

By proper

known ‘means, which 1t 1s not necessary to
1llustrate or explam steam may be alterna-

75

by means of the hand-wheel 37 the arc of each
.80 .
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tively admitted through the passages 59, as

shown by the arrow, to the buckets between
the walls 50 of the wheel and the outer walls
56 of the casing or between the inner wall 54
of the casing and the walls 51 of the wheels.

- It 1s obvious that the effect will be to rotate
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the wheel in opposite directions, thus secur-
1ng a reversing turbine which is at the same

time balanced by the equal admission of steam
on both sides of a central partition.
In turbines of this character with which I

am acquainted the annuli of stationary and
movable buckets have been made adjacent to
and upon the periphery of the wheel.

By
disposing my buckets laterally on the wheel,
as shown, and having the same of equal size
and number L am able to progressively increase
the space between the buckets, (see Fig. 1,)
whereby steamn may be expanded practically
to exhaust-pressure, thus greatly reducing
the speed of the device. In addition 1 am
able to place a large number of annuli of
buckets on the wheel without making 1t un-

duly wide or clumsy. In addition it will be

noted that the wheel is perfectly balanced, so
that no end thrust or side pressure is pro-
duced, and that a given horse-power may be
developed from a far lwhtex and smaller
wheel.

1t will be emdent that various changes may
be made by those skilled in the art which

may come within the scope of my invention,

and 1 do not, therefore, desire to be limited
In every 1nstenee to the exact constructlon
herein shown and described.

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

1. A turbine comprising a rotary wheel hav-
ing annuli of laterally-disposed projecting
buckets of approximately semi-elliptical form,
the buckets of each annuli being arranged on
the same degree-line and each of sald annuli
having an equal number of buckets and means
for impinging a motive ﬂuld against sald
buckets. - |

2. Aturbine eemprlemcra rotary wheel hav-
ing annuli of laterally - disposed projecting
buckets of approximately semi-elliptical form

integral therewith, said buckets. being equal

in number and of equal size on each of said

annuli and being arranged on the same degree-

line, whereby the spaces between said buckets
increase 1n proportion to the distance from
the center, and means for impinging a motive
fluid eﬂ'amst sald buckets succeeewely from
the 1nner to the outer annulus.

3. A turbinecomprisinga rotary wheel hav-

ing annuli of laterally-disposed projecting
buckets of approximately semi-elliptical form,

-sald buckets on each annuli being on the same

degree-line and-a casing melesmﬂ' sald wheel

and having annuli of stationary buckets alter- |
nating with annuli of buckets on the wheel

line.
-~ 4. ‘A turbinecomprising a rotary wheel hav- -

<

and operative to direct the motive fluid there-
against, sald stationary buckets being ar-
ranged on each annuli in the same degree-

ing annuli of laterally-disposed projecting
buckets of approximately semi-elliptical form
on each of its sides, said buckets being ar-
ranged on the same degree-line and means for
impinging a motive fluid against said buck-
efs.

5. A turbine comprisinga rotary wheel hav-
ine annuli of laterally - disposed projecting
buckets of approximately semi-elliptical form
on each of its sides, said buckets being ar-
ranged on the same degree-line and a casing
inclosing said wheel and having annuli of sta-
tionary buckets alternating with the annuli of
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buckets on the wheel and operative to direct
the motive fluid thereagainst, said stationary

buckets being arranged on the same degree-
line. '

6. A turbine comprising a tubular shaft, a
wheel rotatable with said shaft having annuli

of laterally-disposed buckets, said buckets be-

ing arranged on the same degree-line and a
casing inclosing said wheel and having annuli
of stationary buckets alternating with the an-
nuli of buckets on the wheel and operative to
direct a motive fluid thereagainst, said sta-
tionary buckets being arranged on the same
degree-line and said shaft and said wheel hav-
ing ports for admitting a motive fluid to im-
pinge against said buckets, and means for ad-
mitting such motive fluid to said shaft.

7. A turbinecomprisinga rotary wheel hav-
ing integral annuli of equally-sized and later-
ally:disposed projecting buckets of semi-ellip-
tical form with the minor axis concaved on
each of its sides, said buckets being equal in
number on each of said annuli, facing on one
side in opposite direction to the other and be-
ing arranged on the same degree-lines, and
means for alternatively impinging a motive
fluid against the buckets facing in each direc-
tion, whereby said wheel may be rotated in
either direction.

8. Aturbinecomprisinga rotary wheel hav-

ing.a plurality of radially-extending portions

prov-ided with integral annulus of equally-
sized and laterally-disposed projecting buck-
ets of semi-elliptical form with the minor axis
concaved, the buckets on opposite stdes of
each of said radially-extending portions be-
ing equal In number on each of said annuli

and arranged on the same degree-lines to face

in opposite directions and a casing having sta-
tionary walls at each side of each of said ra-
dially-extending portions provided with buck-

ets as described and adapted to coéperate with -
the adjacent buckets on said wheel and to d1—.

rect the motive fluid thereagainst. |
9. Aturbinecomprisingarotary wheel-hav-
ing a plurality of circular walls provided with
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annuli of laterally-disposed buckets, the buck-

ets on opposite sides of said walls facing in

opposite directions, a casing having exterior

walls and a wall intermediate Sald circular
walls, all said walls having annuli of buckets
alternating with the annuli of buckets on the
wheel and operative to direct a motive fluid
thereagainst, a tubular shaft on which said
wheel is mounted, said wheel and said shaft
having ports for admitting the motive fluid
to impinge against said buckets, means for

controlling said ports and means for admit-

ting such motive fluid to said shaft.
10. In a rotary engine, a rotary tubular
shaft, meansfor admlttlncr amotive finid either

-continuously or intermittently to said shaft

and separate manually-operative means for
controlling the volume of such motive fluid

" admitted by such intermittent means.

30
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11. In a rotary engine, a rotary tubular
shaft-having a lateral port for the admission
of a motive fluid and manually-adjustable ro-
tatable means for closing said port during a
portion of the rotation of said shaft.

12. In a rotary engine, a rofary tubular
shaft having a lateral port for the admission
of a motive fluid, a casing providing a cham-

ber around sald shaft into which said port

opens and a manually-operative segmental
valve for adjusting the arc of said chamber.
18. In a rotary engine, a rotary tubular
shaft having a lateral port for the admission
of a motive fluid, a casing providing a cham-
ber around said shaft into which said port
opens, a manually-operative segmental valve

for adjusting the arc of said chamber and

means for locking said valve in position.

14. In a rotary engine, a rotary tubular
shaft having a lateral port for the admission
of motive fluid, a casing providing a chamber
around sald shaft into which said port opens,
a seemental valve in said chamber provided

with gear-teeth, a pinion meshing with said

teeth, a shaft on which said pinion is mounted
extending out of said casing and a paw! and
ratchet on said shatt for locking said valve 1n

~ posltion.

5O
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15. In a rotary engine, a tubular shaft hav-
ing a lateral port for the emission of a motive

fluid, a sleeve within said shaft mounted fo

rotate therein and rotating therewith having
a lateral port normally registering with the
port in said shaft and manually-controllable
means extending out of the engine for rotat-
ing said sleeve and thus adjusting the regis-
ter of the ports in said shaft and said sleeve.

16. In a rotary engine, a tubular shaft hav-
inge a lateral port for the emission of a motive
fluid, a sleeve in said shaft rotating therewith
having a port normally registering with the
port in said shaft, adjacent slots in said shaft
and said sleeve disposed at an angle with each
other, a rod extending out of the engine ro-

789,760

said slots and manually-operative means for 65

adjusting said rod whereby the register of

the ports in said shaft and said sleeve may be

adjusted.

17. In a rotary engine, a rotary tubular

shaft having lateral ports for the emission of
a motive ﬂuld a sleeve 1n said shaft and ro-
tating therewith having lateral ports regis-
tering with the ports in said shaft, certain of
said ports in either said shaft or sald sleeve
being of greater width than the others, and
means extending out of the engine for rela-

tively moving said sleeve in said shaft, where-

by certain of said ports are moved out of reg-
1ster.

18. A turbine comprlsmcr a rotary wheel
having annuli of laterally-disposed buckets,
the buckets being thicker at their middle part
and 1n each annuli arranged on the same de-
oree-line and each of said annuli having an
equal number of buckets and means for im-
pinging a motive fluid against said buckets.

] O
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19. A turbine comprising a rotary wheel '

having integral annuli of equally-sized and lat-

erally-di8posed projecting buckets of semi-el-
liptical form with the minor axis concaved,
said buckets being equal in number on each
of said annuli and being arranged on the same
degree-lines, whereby the spaces between said
buckets increase in proportion to the distance
from the center and means for impinging a
motive fluid against said buckets successively
from the inner to the outer annulus.

20. A turbine comprising a rotary wheel
having integral annuli of equally-sized and lat-
erally-disposed projecting buckets of semi-el-
liptical form with the minor axis concaved,
said buckets being equal in number on each
of said annuli and being arranged on the same
degree-lines and a casing inclosing said wheel
and having annuli of stationary buckets alter-
nating with annuli of buckets on the wheel

sl
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and operative to direct a motive fluid there-

aoainst, said stationary buckets being equal

in form, size and number to those on the wheel
and being arranged on the same degree-lines.

91. A turbine comprising a rotary wheel
havingintegral annuli of equally-sized and lat-
erally-disposed projecting buckets of semi-el-
liptical form with the minor axis concaved on
each of its sides, said buckets being equal in

‘number on each of said annuli and arranged

I1

LI

on the same degree-lines and means for im-

pinging a motive fluid against said buckets.
29. A turbine comprising a rotary wheel
having integral annuli of equally sized and
formed and laterally - disposed vprojecting
buckets on each of its sides, said buckets be-
ing equal in number on each of said annuli
and arranged on the same degree-lines and a
casing inclosing sald wheel and having inte-

12

12

gral annuli of stationary buckets alternating

'with the annulus of the wheel and operative

Batable with said shaft and engaging in both | to direct the motive fluid thereagainst, said
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stationary buckets being equal in form, size | the stationary element, the concaved faces of 1o
and number to those on the wheel and ar- | the movable and stationary buckets being one -

ranged on the same degree-lines. above each other on degree-lines common to
23. Inaturbine of the radial-flow type, hav- | both.
5 il]g annuli of pTOjeCting buckets of &ppI'OXi" HENRY ROESI{E-

mately semi-elliptical form, with the minor
ax1s concaved, the number of bucketfs on the Witnesses:

annulus of the movable element being equal Geo. L. COOPER,
to the number of buckets on the annuius of C. D. McVavy.
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