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Specification of Letters Pé,tent,

Fatente. Wlarca 6, 19086,
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1o ol whom 7§ 'H_Lr.f.f/ COTLCLTF,,
Be it known that i, Ricuarp

citizen of the

SWampscott, county of Hssex, State of Ve

H. Rick. a

’

sichusetts, have invented Certaln new and |

uselul Improvements in Nozgles for Klastic-
Fluid Turbines, of which the following is g
spectlication.

The present invention has for its object to
Inprove the construction of nozzles for elas:
tie-tluid turbines and
parts which convert the pressure of the nio-
tive fluid into velocity  and discharge it
agaimst thie huckets thad they can be read; by
removed imocase of wear or mjury and neyw
oites sutbstituted.

A further object iy mvention is to pro-
Vide tieans for directing the fluid particles in
their passage through the nozzle passage or
bassages i such a way that they will be of-
fecetively discharged agamst the buckets.

in the
tustrate one embodiment Of my mvention,
Figure 1 is a view in elevation of a sectional-
1zed nozzle looking into the bowls. R 1g. 2 15
' angles to that shown in fig, 1
With certain of the payts broken away which
show the projections for supportme the de-
tachable nozzles at various pots, the see-

on being taken on line © 9 of iig. 3. Ple. 3

15 sectional view taken on Iine 3 3 of Fig. 1

and fooking in the direction oi the arrow.

g, s a sectional view taken on line 4 4 of

1. 1 looking in the direction of the arrow,
Fig. 5 is o sectional view showing a nozzle
with partitions for divecting passace of the
uid particles; and Fie. 6 s another view of
the same, showing the expansion of the side
Wails, |

1 represents the casmg, and 9
ounted therein having buckets of A0V suit-
able form.  The casing is cut away at some
point adjacent to the wheel-buckets to re-
ceive the nozzle-plate 3. The latter 1S Pro-
vided with one or mors orifices, depending
Upon the number of individual nozzlec it 1as
to support. The plate is divided iy g plane
passing through the center of nozzie-recely-
g ortfices, so that the nozzles may be read-
iy slipped into place. On the side adjacent
to the wheel the plate is provided with a pro-
jection 4 having the saine general curvature
as that of the wheel, This projection is ar-
ranged to engage with the sides of the (i3~

1 wiheel

United States, residing  at |

S0 10 £0 arrange those

) s "y Iy T .'" ¢ r] 1 ‘*: ' b v "'-. ;?
ceompatying  drawings, whieh |

hold it

— e Wbk .

with a flange 1

| sultable manner.

charge portion of the nozzla or nozzies and
or them in place. The arrangement
of the parts for supporting the discharge pop-
tion of the nozzles is best shown in [es. 9
and 3. - |
The parts of the nozzle-plate are
by means

secured
of rachatly-extending bolts 5. The
plate as a whole is secured to the casing by
bolts 6. Surrounding the nozzle-plate is o
valve-chest 7 of ANy suitable construetion.
The nozzles may be used as a(] MISS101-nozzles
Or as nozzles between stages. _
case 1t would not ordinarily be necessarv to
provide a valve-chest
vided, if desired. -
The nozzles are similar In-construction and
are alike in form and angle of discharge.
iach nozzle is provided with = discharge por-
tion 8, which may be expanding or hon-ex-
anding in character. A suitable throat is
also provided hetween the discharge portion
and the bowl 9. The latter should be of sub-
stantial size and well rounded. The bowl is
provided with a flange 10, that is seated in a
circular groove or depression in the parts of
the nozzle-plate. The flange constitutes g
neans tor securing the nozzles in place and
also & means for Isuring a steam-ticht joint.
LThe wall of the nozzle-plate adjacent to the
flange preferably overhanes to g shoht ex-
tent, and the metal of which the flange is
composed 1s crowded under the said over-
hanging wall in a manner well understood.

Various other arrangements may be em-
ploved for SCCUring tue nozzles in place with-

Lhe dis-
provided
I, which may be secured to the
projection on the nozzle-plate in the manner
deseribed in connoction with the flange 10,
1t will this be seen that each nozzle or, more
strictly, each nozzle-section is provided'with

out departing from my mvention.
charge eud of each nozzle is also

two Hanges, one at each end, with the suj-
port therefor located between thepr [ence

the nozzles can
and yet are easily removed in ease it s de-
sired to replace them either with NeW Noz-
zles of the same form and aungle of delivery or
with new nozzles naving a shightly-different
torm and angle of delivery or nozzles having
a different tatio of expansion between the
throat and the ( ischarge end.

The nozzles may _ an’
L have found that sheef-

In the latter

be readily elamped in place

be constructed in any
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metal nozzles are satisfactory for the pur-
pose, and these may be formed in a number
of different ways. Preferably each nozzle is
made of some sort of homogeneous metal

5 which is capable of receiving a smooth finish,

‘since the smoother the surfaces are which are
resented to the steam the more efﬁcient will

e the action thereof. =

- Referring to Fig. 5, I have shown an ar-
10 rangement which is desirable for nozzles han-
. dling largevolumes of steam or other elastic
‘fluid. It has been found by experience that
where large nozzle-passages are provided the
- particles of the steam do pot always flow in
patallel planes and that owing to this fact
they teng to cause eddies, and thus decrease
the effective action of the nozzle. Again
- the bucket-spaces are not always completely
~ filled. To overcome this, I provide thin par-
20 titions or laminations, which are located
- within each of the nozzle-passages and, ex-
tending from the throat to the discharge end
and at every point, are parallel with each

- other and with two-walls of the nozzle. I
23 1ay use one or more of the partitions in each
- nozzle-passage, as desired, the number vary-
ing somewhat, depending upon the capacity of
the nozzle. 12 represents the bowl of the

5

nozzle, 13 the throat, and 14 the discharge

portion. It is to be noted that the upper
and lower walls of the nozzle from the throat
13 to the discharge end are parallel and that
the thin metal partitions 15, located within
the discharge portion, are also parallel to
each other and to the upper and lower walls.
With such a construction the particles of
- steam or other elastic fluid will be directed
“along parallel planes, and the tendency to ed-
dies and other disturbances will be reduced
to.a mmimum. I may use these partitions
1n connection with sheet-metal nozzles ot the
- form shown in Figs. 1 to 4, inclusive, or I may
‘use them in connection with cast-metal noz-

~ zles or nozzles otherwise formed. In these
45 cases the partitions can be supported in lon-
_f?itu'dinal grooves formed. 1n the side walls or

»y other suitable mea,neé.

_Since 1t is important to direct the steam
‘through the nozzles/in parallel planes, the
expansion must take place at, right angles to

jo
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the most satisfactory results. In Fig. 6 the
throat of the nozzle is substantially square,
and from this point to the discharge end the
walls 16 and 17 gradually diverge. To state
the matter in a gifferent way, the expansion
in this caseé takes Flace in a radial rather than
a circumferential direction. In Fig. 5 is
shown the separately-actuated valves 18 for
controlling the passage of fluid to the sections
or ‘pyssages of the sectionalized nozzle.

These valves are so constructed and arranged
~that"they are fully open or closed, so as not
to throttle the admission of fluid to the noz-

55

6o

zle-sections. Leading from the valve to the |

—

the plane of the partition in order to obtain |

814,477

bowl of each section is a passage 19 for con-
veymg motive fluid. These passages may be
formed 1n separate or in & common structure.
The valves may be operated electrically by
mechanical means, by hydraulic or other

fliud-pressure, or by other means.

1 am aware of the patent to John T. Fan-
ning, No. 123,388, dated February 6, 1872,
wheremn a gate for a hydraulic turbine is
shown having relatively thick partitionsand a
valve codperating therewith to cut one section
out after the other. In other words, the ob-
ject of the patentis to change the flow of wa-
ter; but in doing so a throttling actionof each
section takes place. My improved construc-
tion differs from this in that it relates to elas-
tic-fluid turbines, and the partitions serve
only to direct the fluid particles as distin-
guished from partitions which codperate with
and form a seat for a valve to regulate the
supply of fluid. Again, my improved con-

70
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struction comprises a bowl for each passage,

the latter being of the expansion type.
rious other distinctions will be apparent
from the specification and drawings.

In dccordance® with the provisions of the
patent statutes I have described the principle
of operation of my invention, together with
the apparatus which I now consider to repre-
sent the best embodiment thereof; but I de-

sire to have it understood that the apparatus

shown 1s only illustrative and that the inven-

tion can be carried out by other means.
What I claim as new, and desire to sccure
by letters Patent of the United States, is—
1. In a nozzle for elastic-Auid turbines, the
combination. of one or more separately-
formed nozzles having enlarged bowls, a noz-
zle-plate having a number of orifices corre-
sponding to the number of nozzles each ori-

fice receiving a bowl, and a means for secur-

ing each of the nozzles to the plate.

2. in g nozzle for elastic-fluid turbines, the
combination 'of one or more separately-
formed nozzles, each nozzle having a bowl
and a discharge portion, a nozzle-plate which
1s provided with as many orifices as there are

nozzles each orifice receiving 4 bowl, and pro-
jections or walls that engage the discharge

portion of the nozzle or nozzles. -
3. In a nozzle for elastic-fluid turbines, the
combination of a nozzle-plate containing one
or more orifices, one or more sheet-metal noz-
zles, each having a discharge portion, and an
enlarged flanged bowl, the flange on the bowl

or bowls engaging with the plate and acting

as a securing means for the nozzle or nozzles.
4. In a nozzle for elastic-fluid turbines, the
combination of one or more separately-
formed nozzles, a divided plate which receives
the nozzle or nozzles, and means for uniting
the parts of the plate. | | o
5. In a nozzle for elastie-fluid turbines , the

combination of a plate having one or more
orifices, which is divided in a plane passing
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 nozzles and supp
also at the dischargé portion, and means for
uniting the parts of

‘nozzle bein
1nto an or

814,477

through the center of the orifices, nozzles cor-
responding in number to the orifices, each
ing provided with a bowl which {its

means for clamping the
around each of the bowls.

6. In an elastic-fluid turbine, the combina- .

tion of a bucket-wheel, a casing therefor hav-

ing an opening to receive the nozzle or noz-
arately-formed nozzles, |

zles, one Or 1nore se
a divided nozzle-plate which receives the
orts them at the bowl and

the nozzle-plate andfor
securing the plate to the casing.
7 1n a nozzle for elastic-fluid tirbines, the

combination of side walls therefor, other

20

walls which separate the space between the
first-mentioned walls into a plurality of sec-

tions and also codperate toform an individual
bowl for each section, and partitions in the

sections which extend from the bowls to the

~end of the nozzle for directing the passage of

5

and causing the fluid particles to flow 1n par-

allel planes and preventing eddies.

8. A nozzle comprising a howl, and a dis-

ce and a discharge portion, and |
parts of the plate ;

8

char%e portion having plane walls two of
which are parallel, in combination with a plu-
rality of partitions located in the discharge
portion and extending from the throat to the
end of the nozzle to form individual expand-
ing passages cominon to the howl, sald par-
titions being parallel to the parallel walls ol
the discharge portion and to each other.

9. A sectionalized nozzle for an elastie-
fluid turbine, comprising a plurality of noz-
zle-passages which are alike in form and an-
ole of delivery, each passage having two par-
alle] walls and two diverging wali, a bowl
and throat for each nozzle, and partitions i
each passage which are parallel with saud par-
allel walls. o "

10. In combination, a nozzle having out-
wardly-extending end flanges with a divided
supporting - plate which engages the nozzle
and also both of the flanges. '

In witness whereof 1 have hercunto set my
hand this 17th day of November, 1904. -

o "' RICHARD II. RICE..

Witnesses:”

Joun A. McManus, Jr.,
- Ducarp McK. Mchinror.
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