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il o~-gll whom it may coneern:
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same. :
- The invention refers to a partial reaction
“turbine which works at different speeds with
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, ber of wheels which are acted ‘upon by .the
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- tive small part of the whole periphery of the
‘running wheels. : ‘

“its application to ship propulsion.
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- Fig. 2is a section on the line X X! X2 (Fig. 1).
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-engineer, subject of the King, of Ttaly -resi-
‘ing at Milan, Ttaly, have. invented cerfain
new and useful Improvements in Variable-
" Speed Elastie-Fluid Turbines; and T do here-

Which is intended for a given speéd and by

able with partial admission turbines wherein

‘and 900 revolutions with a high degiec of
.efficiency. - o
35

‘the various groups of distributing or guide
‘vanes, while U is the tube which collects the

“wheels @, b, ¢, d, ¢, f (Fig. 2) mounted on the

‘intended for reversing the motion.
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Be it known that I, Gruserer Bernuzzo,

by declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the it to
which it appertains to ake and use the

an almost constant degrec of efliciency. * The
aim'is attained by means of various groups
of stationary guide wheels distributed over
the periphery of the running wheels, cach of

canveniently varying the angles of the vancs
and the degree of reaction as well a8 the num- -

energy stored up in the steam or other elastic
fluid. - Such an aim is of course only attain-

the guidé wheels only extend to a compara-

The invention is specially important for

The drawing shows by way of example a
turbine made according to the present in-
vention, which may run at 1900, 1500, 1200

Figure 1 is & front view of the turbine as
seen 1n the direction of the arvow W (Fig. 2).

T everywhere indicates the admission to

escape steam from o, o, 0 and leads to the
condenser. . ' o o o
~ The turbine is supposed to have 6 running

same shaft the distance between the wheels
¢ and d, d and ¢, ¢ and f being greater than
that between the wheels ¢ and b, & and ¢.
The wheel g, mounted on the same shaft is,

~ On the periphery of the wheels is mounted
a number of groups of guide vanes or dis-
tributing wheels equaling the number of
speeds to be attained under good conditions
ol efficiency... In the case of the figure such
groups are four in number A, B,C, D (Fig: 1)..

he first group namely A consists of the’

Specification of Letters Patent.

‘other between - whdel b and wheel e.

VARIABLE-SPEED BLASTIC-FLUID TURBINE

nozzle preceding the first running wheel o

-and tywo other sets of guiding vanes namely

ohe between wheel ¢ and wheel 5, and the
_ The
second group namely B includes besides the
first niozzle three distributing wheels or sets
of guiding vanes namely one between @ and
b, onie between b and ¢ and one between ¢ and
d. “The third group namely € includes o~
sides the fivst nozzle four distributing wheels
and so on. ' : :
When . the. steam or other {luid is let in
through the distributing group A, it escapes
in the interval between the 3rd rannimge
wheel ¢ and-the 4th running wheel d and is

directed to the condenser by means of the
deviating wall p (Iig. 2). In this case the

steam does not act on the remainder of the
running - wheels, which revolve within a
space communicating ‘with the condenser
and therefore absorb a wery slight power.
In this case the speed of the turbine corre-
sponding to the highest degree of efficicncy
will be the greatest.  Should on the contrary
the steam be caused to enter the group B of
distributing wheels the same would escape

in the interval between the 4th wheel ) .

and the 5th one (¢) and the speed correspond-
ing to the highest degree of elliciency would
‘be somewhat smaller than in the former case,
the saine decreasing with the increase of the
number of wheels which run under steam.

The angle taken up on the periphery of the
turbine by the single groups of distributing
or guide wheels 1s of course greater for the
guide wheels correspending to the maximum
speed, while it decreases with the decrewe
of the turbine speed from A toward B, from
B toward C and so on,

The angles of inlet and outlet of the steam
vary of course for the vanes of the various
cistributing groups so as to be proportioned
to the speed of the running wheels. - L

The present type of turbine, besides being

Patented Aug. 24, 1909,
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adapted for the propulsion of ships, affords

following advantages: _ ‘
1. The consumption of stcam per unit of

power is almost constant foi all the speeds
“taken into’ consideration.” Nor does it ma-

terially increase if intermediate speeds are

“obtained by a slight throttling.

2. The space taken up is a comparatively
very small one 'and thie same is the case with
the cost of purchase.

besides steam.

The same arrange- |
mens iz also applicable to other elastic fluids
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‘Having thus fully deseribed my invention,

" what I claim as new and desire fo secure by

" Letters Patent is:— -

""1. In an elasti¢ fluid turbine of the reac-

. vane groups one located in each
* plurality of concentric reaction w
‘their.vanes located between the members

10

- motive fluid to one end of & passage, an
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of different ,
substantially parallel to the axis thereof, a
plurality of guide-vane groups.onelocated

- means'to de

‘end of said passage to the condenser.
3..In an elastic fluid turbine of the reac- |
" tion type, a plurality of segmental motive

tion type, a plurality of motive fluid passages
of different lengths, a plurality of guide-
Kass'age, a

eels with -

of the guide-vane groups, means .to’ supgly__
a

connection between the other end of said
passage and the condenser. L
2. In an elastic fluid turbine of the reac-
tion type, a Iilur_ality of motive fluid passages
engths extending therethrough

in each. passage, a. plurality of reaction
wheels arranged in tandem upon a common
axle with their vanes located between the
members of the guide-vane groups, means-
to supply an elastic motive fluid to;one end of
a passage, a connection between:the other
end of said passage and the condeénger; and.

ect t%‘e fluid from thé discharge

fluid: passages of different lengths and of an

. aggregate width to substantially océupy the.
- periphery of the turbine, a plurality of guide-.
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vane groups one located in each passage, 4
plurality - of concentric reaction-wheéls: ar-
ranged 1n tandem with their vanes loecated”

“between the. members. of the guide-vane.

groups, means.to supply elastic motive fluid.

- to one end of the passages, and cornnections |

10

45

- between the other end of the passages and

the condenser. *. . E
4. In an elastic fluid turbine of the Treac-
tion-type, & plurality of segmental motive

fluid passages of different lengths, the angle’
.subtended by each varying inversely with

its length, & plurality of guide-vane groups

" one located in- each passage, a. plirality’ of

concentric reaction wheels with their vanes

- located between the members of the:guide-
= vane greups, means to supply elastic motive

50

. nections between the other
+ sages ‘and the conderiser: PR
o 5 In an elastic fluid turbine of ‘the reac-.
" tion: type, a- plurality of .segvmentatl-motive‘ ’
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‘Sﬁon'_din% An number- to thie spéeds’ desiréd, |-
the”angle subtended by the width of eadk .

fluid to ong end of the passages,”and con-.

end of the pas-.

fhiid passages - of diﬂeren);_ “lengths - corre-

"1 'Tunning whee

- witnesses:’

- 981,985

of guide-vane groups one locatéd in eac
passage, a plurality of concentric reaction

varying inversely with its 1engt%€

a plurality

-

80

wheels arranged in tandem upon a.common
shaft with their vanes revelving betweep the = ™

respective members of - the guide - va,,te
‘groups, means to supply steam to one end of
‘the passages, connections between the other
end.of the passages and the condenser,.and
means arranged to deflect the fluid from the

1 dischiarge end. .of ‘each passage to_the con-

denser.” - o _ _ y
- 6. 'In an elasticfluid turbine, a plarality of
reaction ‘wheels 7 arranged ‘in succession,
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means to supply the motive fluid to the
whole and to aless number of the wheels to "

vary the efficient speed of the 'ﬁurbineg and an. -

open . discharge. ifferent

- from- “bétween
wheels. I

8 ,7;*_1,1;:3@11"-91@?21'01 fluid turbine, a plurality of -

‘reaction. whee _ .
provided with g plurality of motive fluid pas-

sages extending each through a different.

arranged: in. succession and

80,

‘number of wheels, and motive fluid supply- .
ing and withdrawing means to effect the pas- =

sage of the fluid through a particular pa
1ne.
tic fluid turbine, means for.

: wrough a particul %as_'saget :
| to vary’ the\_.elﬁicientfspeéd:bf the turl "

85’

_varying the speed comprising a plurality of . -

running whe

olg arrangee in series, & plurality-

of motive flnid passages supplying each a ...

different nitmber of running wheels
‘duce a different speed; the angle subtended

_to. pro- .

%,

by the different fluid inlet passages increas: -

‘ing with the speed they are to produce and
‘the angle at the outlet.decreasing with a de-
crease in the speed. ; o
. 9. In an elastic fluid turbine, means for
varying the slr)eed'cdm}{riSing a3 plurality of
s arranged in series, a plurality
of. motive fluid passages supplying each a dif-
‘ferent number of running wheels to produce
8 different ssfed,'_the fluid passages of -an
~aggregate width to occupy substantially the

periphery “of the turbine, the angle sub--
"tended by the different fluid inlet passages

“increasing with the speed they are to produce
and the angle at the outlet decreasing with &
‘decreage in the speed. . ] '
- In.testimony whereof
‘to. this. specifieation, in the presence of two
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