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with steam or water and consists essentially

in the provision of a blade wheel having a

rim which presents, when viewed in axial

rotated with equal effect in both- chrecuans

- the

blades reachly after its enﬂrﬂy has been Spem

5 on the same. - S
- The turbine is contl alled by means of hol- ,
low cylindrical valves by the rotary adjust-
ment of which a plurality of nozzles can be
- put 1n varymg numbers into and out ot op-
eration. i

“Fig. 1 of the .a,ccomnany:mg drawmws- rep-

| -iresents a vertical section.of the turbme

| 1 and on an enlarcred scale of the casmﬂ' of a
ftwm turbine, - -

Fig. 2, a section on the line 2—2 of Elg

Flg
Fig. 4 a s.mle view of one of the control

- levels

© 30

_ '_wheel

Flﬂ‘ 5 aQ -sectlonal S1de VleW of the blade

6, an 'a:glal section of the Wheel
Figs. 7 and 8 are sectional views at rlght

. Big.

";.'angles of one of the nozzle arrangements.

3
l

- Figs. 9 and 10, similar V1ews of anothel
- ,-.nozzle armnﬂement = ST
Fig. 11, a view of the ﬁrst nozzle ELI‘l zmge- |
. ment showmﬂ a modified structure,

‘Tig. 12, a cross-section of a va,lve cyhnder

'-Df modlﬁed constructmn

40

Fig. 138, a develepment ofthls valve cylm-—

_ der, and

1L

45

bine shaft into two parts.
“mental part has at the top a segmental slot
'throucrh Whmh ‘minor repalrs of the. blade

Flg 14, a s"'ectlon OIl the lme 14:—14: of I‘w

The Lurbme has a U sha ed double walled
casing 3 in the end walls of whlch the tm bine

‘shaft 2 is rotatably mounted. The casing is

divided horizontally on a level with the tur-

Thls mventlon reh‘tes to a turbme for use_'

direction, alternate circular and substantmlly, '
V- shaped recesses forming blades of Corni-

form cross-section turned qlternately 111 op-'
"posﬂ:e directions.

This ar rangement éna,bles the wheel, whwh |
works with tangentially admitted ﬂmd to be

pressure 1s taken up oradually by the
~ blades, and the fluid is enabled to eleal the

3, a cross sectmn of one of the vqlves |

wheel may be e‘{ecuted ThlS slot is normally

which

tion by gravity without fastenings.
1s an aperture 5 in the lid through which the

‘interior of the turbine can be observed “The
chambers” formed between the double walls
~ of the casing and of the lid 4 are utilized for
the storage of oil and the like.

of the shaft 2, the casing is formed with two

cylindrical Chqmbers 6 and 7 arranged par-
allel with the shaft, one in the upper “and one

in the lower part of the casing. These cham-

bers contain and form a tight fit with hollow =~
~cylindrical valves 13 and 14 respectively
which receive driving fluid through the me- -
dium of pipes 11 from a dlstrlbutmg pipe 12

and delivers such fluid through nozzles 10
‘tangentially to the blade wheel.

‘The latter
consists of a wheel body 1 on to which a

~closed by a correspondingly - shaped lid - 4
its the slot and which is held in posi- =
There -
B85

At each side | o
60

0

blade rim 92 is forced. 'This rim presents,
when viewed axially as in Fig. 5, alternate

directions.

In the constructlon shown, the rim 9EiL 15 di-
vided axially into five sectmns

alternate sections being in a staggered Os1-

“circular and substantially V-shaped recesses .
forming between them blades 9 of corni-form
. Cross- sectlon turned alternately in opposite
The V-shaped recesses are of the
same depth as the circular ones, the dlstanceg
between the tips of adjacent blades is sub-
stantially uniform and the convex sides of
- the blades are therefore extensive enough for
‘reacting eﬂ'ectwely with the driving fluid.

75

80

a_1¢ which
~are situated between flanges 8, the blades of =~
85

tion. - ~Two of these sectlons whose blades |

arein ahgnment are fed from the upper valve
‘chambers 6 and the other three, whose blades
~are also in alignment, are fed from the lower
“valve chainbers 7. The nozzles 10 direct the 90
- fluid tangentially on to the blade wheel, the

- fluid acting on the convex side of one blade' -
.and on the concave side of the next, as shown
SIn Flgs T and 9. In the cn'culal blade re-

_cesses about two thirds of the surface reacts 95 :',

with the fluid so as to impart rotation tothe

~wheel, the other third of the surface serving
The upper, seg--

to. o*mde the spent fluid back into the dis- |

""ha,rcre Ppassage between the wheel and the
-:casmcr The nozzles at one 51de of the turbme

00 - o

100
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are set so as to drive the blade wheel 1n one

direction and those at the other side, in the

opposite direction. Valves 21 in the pipes 11

allow the fluid to be sult)phed as desired to
; either side.

~ The power outpt is normally controlled by
means of the valves 13 and 14 which are ad-
justed rotatively for putting one or more noz-
zles into operation. Ifor this purpose the noz-
zles for each valve are arranged in alignment,
and the valve 1s formed with feed apertures
arranged in rows each of which supplies a
different number of nozzles. In Fig. 2, for in-
stance, wherein three nozzles are to be dealt
with, the valve 14 has three rows of apertures
172, 1’7 and 17° each of which can be turned

10

15

into register with the nozzles, one row sup-

plying three, the next two, and the third only
one nozzle. Segmenta,l slots 16 in the valve
cylinders remain 1n communication with the
supply pipes 11 in all three ad]ustments
Diametrically opposite the feed apertures 17,
the valve cylinders have apertures 19, and
diametrically opposite the nozzes 10, the cas-
ing 8 has apertures 18. These ‘Lpertures when
11 1eglster, allow -a tool to be inserted for
cleaning the apertures themselves as well as
the nozzles. Nor mally the apertures 18 1n the
~ casing are closed by pIUgs 20 so as to pr event
-’80 escape of fluid.

The valve eylmders are fitted with Shaft"‘ 15
whereby the adjustment i1s made. All the
control levers are at the same side of the tur-
bine. The near-side valve is adjusted by
means of a lever 26 which is secured direct to

the shaft 15.
by means of a bell-crank 22, 23 loosely ar-
ranged on the near-side shatt and connected
by a link 25 to a lever 24 which 1s rigidly se-
eured to the far-side shaft. In Fig. 2, where
two turbines are arranged in ]uxtaposnlon SO
as to act on the same driving shaft 2, the con-
trol shafts 15 of the two turbines are in align-
ment and coupled by clutches 27 so that both
turbines can be eontrolled by a single 1ever 11
desired.

Further leoulatlon of the power output can
be obtained by a throttling of the individual
nozzles.
~ The number of nozzles and blade rim sec-
tions may be varied according to require-
ments, the valves being modified to corre-

spond. Figs. 12 and 13 show an arrangement
of eleven nozzies. The valve cylinder 14 1s
formed with seven rows of feed apertures
102-108, the first six of which 1ncrease their

number of apertures progressively from one
to six, apertures of adjacent rows being ar-
ranged in a staggered position. ‘The last row
has eleven apertures and 1s put into operation

-when for some reason, for instance in the case
of a sudden reversal of the turbine, full power
1s required. -

For regulating the p081t1011 of the nozzles

5> relative to the blades, the nozzles are prefer-

20

25

40

45
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The far-side valve is adjusted

~from the 011t31de ~and plugs whereby

ably connected to a bushing 28 which allows
of rotary adjustment within the valve cham-
ber, the turbine casing being provided with a
slot 22 which admits The nozzle and which is
widened to allow its adjustment.

In order to allow the discharge passage be-

tween the blades and the ad]acept casing wall

to be varied according to 1equﬂemente the
casing 1s preferably recessed for the reception
of an e‘{cha,nﬁeable guide fillet 23 the thick-

ness of Whleh 1s chosen according to the re-
quired depth of the passage.

This 2 arrange-
ment also allows an easy compensation for
wear. Behmd the fillet 28 which prevents
the fluid from slipping off the convex sides of
the blades too easily, the casing has a recess

24 through which the fluid can 1eadﬂy escape

SO as to eled,]: the blades after its f01 ce has been
qpent on the latter.
L elaim :

1. A turbine COlllpllSlIlﬂ a casing, a blade

wheel 1n said casing, rows ot n07z1ee fitted at

the inside of said casing for supplying diiv-
ing fluid to the wheel and rotatable hollow
valve cylinders fitted in the casing for feeding
fluid to different rows of 110271es each valve
cylinder being provided with feedmn' aper-
tures arranﬂ*ed in parallel rows all hamm
different numbezs of apertures, the number

of apertures 1n one of the rows bemo' equa1 to ¢

the humber of nozzles.

2. In a turbine, a blade wheel having a rim
which presents, when viewed in an axial di-
rection, alternate circular and substantially
V-elm]:)ed recesses forming blades of corni-
form cross-section turned alter nately in oppo-
site directions, the V-shaped recesses bemo‘ of
the same depth as the circular ones, a casing
enclosing the blade wheel, rows of 110/zzles fit-
ted at the inside of the cesmﬁ‘ for supplying
driving fluid to the wheel, and a rotatable hol-
low valve cylinder fitte od in the casing tor
teeding fluid to each row of nozzles, “each

valve eylmdel being provided with ieedlnf‘

apertures arranged 1n parallel rows, all hav-
ing daifferent numbers of apertures two of

sald rows of apertures bemg longer than the

others and of equal length but pr evmed with
different numbers of ftpertm es, the number of

apertures 1n one of said rows being equal to
the number of nozzles.

3. A turbine comprising a blade wheel, a
casing enclosing the blade wheel, rOWS Of
11ezzlee ftted at the inside of the casing for

supplying driving fluid to the wheel, a rotat-

able hollow valive cylmder fitted in the casing

and provided with apertures for feeding fluid

to a row of nozzles, casing and evlmder being
also formed with eleenmﬂ apertures ar-
ranged diametrically oppoelte the nozzles and
the feeding apertures respectively so as to
acdmit a eleam‘w tool through the nozzles
the

cleaning apertur es of the casing are normally
C].O:::Bd
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4, A turbine compmsmg a blade wheel

~ casing enclosing the blade wheel, nozzles ﬁt-
ted at the inside of said casing, for feeding

10

- casing enclosing the blade wheel, nozzles

‘the turbine axis ; and holding |
that the position of the latter relative to the

dri vVing

]ustsble bushings arr a,nged parallelly w1th
the nozzles so

blades can be regulated by a rotary ad]ust-
ment of said bushings.
5. A turbine comprising a blade wheel ﬁ

ted at the inside of the casing for feedmg

~ driving fluid to the wheel, rotatably adjust-
- able bushmgs arranged perellelly Wlth the

15

“turbine axis and holding the nozzles so that

“the position of the latter Telative to the blades parallel rows all havmg different numbers

' ~can be regulated by a rotary adjustment of

20

- casing enclosing the blade wheel, nozzles
ted at the insi ide of said casing for feedin

the bushings, and valves arranged in said

bushings for controllmtr the fluid supply to

the latter. .
- 6. A turbine comprlsmg a blade Whee

driving fluid to the wheel, and exchsngeable

=~ fllets armnﬂ'ed 1n recesses in the casing so
as to determme the depth of the passage » be-

tween the blades and the casing immediately

behind the nozzles.

7. A turbine comprising a blade wheel, a
casing enclosing the blade wheel, said cas*fng

bemg formed at the top with a segmental

- slot giving access to the blade wheel, and a

i1d ﬁttmg “said slot and normally held there-

in by gravity so as to maintain the slot closed,

“the " 1id being formed with an eperture

~through Whl(:h the 111ter10r of the turbine

~ thirds of a circle, the V-shaped recesses being
~ of the same depth as the circular ones, flanges

BE '_mdependently secured,
~ having their blades in a staggered position,
a casing enclosing the blade wheel, and rows

- BB

05

subst sn‘tlally

can be observed.
8. In a turbine, a blade wheel havmg a

fluid to the wheel, and rotatabl a,d- |

o ﬂuld to the wheel, rotatable hollow valve

ed]acent blades being substantmlly umform :

a casing enclosing the blade wheel and rows

of nozzles, hsvmg a. diameter of substantial-
1y one-tenth of the diameter of the circular

recesses of the rim, fitted at the inside of the . =

wheel.,
10. In a turbme a blade Wheel havmg a

- rim divided into a plurahty of annular sec-
tions, flanges separating the different sec-

tlons rows of nozzles for supplying driving

ﬂmd to the wheel, rotatable hollow valve

casing for supplymg drwmg ﬂmd to the' oo

cylinders for feeding fluid to different rows
of nozzles, each Valve cylinder being pro-
vided with feeding apertures arranged in

80

of apertures, the apertures of adjacent rows

being in a staggered relative position.
11. In a turbine, a blade wheel having a
rim divided into a plurahty of annular sec-

tions, flanges separating the different sec-

tmns rows of nozzles for supplying driving

5

cylinders for feedlnﬂ' fluid to different rows

of nozzles, each valve cylinder being provid-

lel rows all having different numbers of aper-

~tures, the apertures of adjacent rows being

g0

‘ed with feedmg apertures erranged in paral-

1n a stafm‘el ed relative posmon, one of said

rows havmg as many apertures as there are

nozzles and being adjacent to a row having

about llalf that number of apertures.

CARL RIX

rim divided into a plurality of annular sec- |

tions, each section presenting, when viewed
in an axial direction, alternate circular and
substantially V- sha,ped recesses forming
blades of corniform cross-section turned al-
ternately i opposite directions, the circular

recesses comprising each- substsntlally two-

 separating the different sections, 2 wheel
~ body to which said sections and flanges are

alternate sections

of nozzles, ha,vlnn' q dlameter of substantlal— o

ly one- ‘tenth of the diameter of the circular

recesses of the rim, fitted at the inside of the
~ casing for supplymg drwmg ﬂuld to the -

Wheel

9. In a turbine, a blade wheel hewng e_ -

rim  which, When viewed

in an axial

direction, presents alternate circular and

V-shaped recesses

forming

blades of cor mform cross-section turned al-
~ ternately in opposite dlrectlons, the V-shaped

recesses being of the same depth as the cn*-i

cular ones, the dlstance between the tips of

100
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