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To all -wham'it ma,y CONCErm.: B
Be it known that I, OscAR JUNGGREN, a
citizen of -the United States, residing. at

‘Schenectady, county of Schenectady, State

of New York, have invented: certain new and

useful Improvements in Diaphragm #nd Noz-

- zle Construction for Turbines, of which the

IS

~ use 1n the low-pressure stage or-stages of the
-machine, whereit is desirable to have the noz-
zles -extend entirely around the- circumfer-
. ence.of the bucket wheel or wheels.. This’is |
largely due-to the heavy pressures to which |
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2d

- 1s made of suitable diameter and thickness, |
and extending from the %?riphéry or a point

30

-complete ring or range of nozzles. ‘.
~In carrying out my invention the masin

the spokes on a wheel. S ,
- nected at’ thewr outer ends by a heavy rim

following is a specification.

struction of diaphragms and nozzles for elas-

tic-fluid turbines; and it is the object of my

invention to improve their construction. -
Ditliculty is experienced in constructing

‘diaphragms and nozzles for elastic-fluid tur-

bines, and particularly those intended for

the diaphragm is subjected. Hence special
precautions miust be taken to providea con-

struction which will withstand such pressures

and at the same time permit the use of a

body of the diaphragm, paitition, or support

near the periphery are t

1C
THese ribs are con-

- which is separated from the main body of the

35
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~diaphragm by a'chamber which is divided by
the ribs into a number of segmental chambeérs
- which supply steam or other elastic fluid .to |
~ the nozzles or nozzle-sections. ~ Situated ad-

~Jacent to or connectinig with-the inner ends
- of the radial ribs is or may be a circumfer--
ential web for strengthening the main body
‘of the diaphragm. The-exhaust side of the
diaphragm 18 provided with a.suitably-fin-

- ished surfaee to receive the nozzle, and be-

tween this surface and the exhaust side of

the radial ribs are passages :‘which connect

the adjacent segmental chambers. The ob-

~ Ject of these passages and chambers is to fur-

. nish’a.means whereby- a comglete range or
ring of nozzles can.be supplie

8L with motive
flud and also to equalize the pressures.to

which ‘the various nozzles or nezzle-sections

are subjected.

[

Bolted or otherwise secured to the exhaust

I iilg elastic fluid to the _buckétS, which is also

of novel construction.. The nozzle is made

up of .concentric rings which form a frame,
and this frame is divided into sections having ,

f

~~ The present invention relates to the_'éoin-f '

tions when ‘the nozzle ts o :
range of buckets.. Each nozzle-section is
‘provided with one or more thin partitions

suitably-finished surfaces that engage with
corresponding surfaces on the adjacent sec-

| which extend radially, or substantiaily so,and

.t10ns are soﬁ‘]in

are also inclined at an angle to the plane of

| the bucket-wheel, so that the fluid wiil leave
‘the nozzle at the proper angle. The parti-

tions may with advantage be niade of sheet
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acts on & complete

metal of uniform ‘or substantially uniform

thickness. They may be made and secured
to the sections of thé frame in any suitable
1 way. 1 prefer, however, to cast them into
the frame, since by so doing all loose pieces -
are avoilded and the machine-work isreduced

to' a minimum, resulting in a simple and

cheap construction which is easily made and
replaced. - By making the frame in sections
1t one of them is injured in casting or while in
| service 1t ‘can readily be replaced and at a
small - expense.

_ The nozzle-passages have
the same angle of discharge; and ﬁie_'paﬁrtl-

lindrical column. S
Owing to the fact that the partitions are

1nchined to the plane of the wheel and also to
the fact that the nozzle extends entirely
| around the diaphragm partition or support,
the form and arrangement of the joint be-

tween'the sections becomes -an important
feature. I prefer to make this joint with in-
“clined abutting surfaces, and the plane of di-
vision is such that it is confined.to aspace be-
| tween "adjacent - partitions.. By means of

| this construction and arrangeiient the sur-

faces of the partitions are unbroken. Each
“section’is a counterp a;ftl_-_of_ every G'thr and
the machine-work 1s reduced to &' minimum.

~The nozzle may be of the expanding or
non-expanding type, as desired. When njon-
expanding 1in. character, the discharge Tﬁ)r—

positions, and the opposing walls of the

frame will also be made parallel. When of the
| expanding character, the partitions may be
+ paralle] or slightly divergent in the direction

of the exhaust and the opposed walls of the
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that the motive fluid enters

‘the buckets in the form of an unbroken cy-
-radial ribs hke | = |

90 '
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tions of the partitions will occupy parallel

105

side of the diaphragm is a nozzle for supply- | frame suitably arranged to give the desired

iy
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expansion. Lhe
course be suitably modifie
ditions of service. = | -
Instead of making the nozzle in sections I

¢ can in certaih cases make the nozzle in a sin-
ole structure arranged to cover all of the
wheel-buckets. The nozzles or nozzle-sec-

~ tions can in certain instances be arranged to
cover less than the full number of wheel-
10 buckets. This will be largely dependent

to suit the con-

' 4

upon the size of the turbine, the diameter of

the bucket-wheel, and whether or not the
-~ parts are located in the high or in the low
~ pressure stage or stages. -
15 Instead (_)% providing all of the frame-sec-

recting and guiding the motive fluid some of

the sections may be made blank—as, forex-

ample, where less than the full number of

2c wheel-buckets are active in ‘a.glven stage.

~ In this case the beveled arrangement of the

‘sections is preferably preserved, as are also

the segmental chambers and equalizing and

' connecting passages adjacent to the active

25 nozzles. T

In the accompanying drawings, which

illustrate one embodiment of my invention,

- Figure 1 is a partial ffﬂ&ﬂ view of the dia-
phragm of an elastic- _

30 type. Fl% 2 1s a cross-sectlon, on an en-

- larged scale, taken on the line 2 2 of Fig. 1.

~ Fig. 8 is a plan view of a nozzle-section. Fig.

.4 1$ a longitidinal section of a nozzle, and .

Fig. 5 is a sectional view of a slight modifica-

3 ¢ tion wherein the diaphragm and nozzle are

- formed in a single structure. =~ = -
5 represents the main body or web of the

diaphragm, and 6 a circumferential rib lo-
cated- between the shaft-opening and the

40 outer rim 7. This rib strengthens the- dia-

phragm, acts to cut off the chambers be-
- tweéen the shaft and the buckets, and also
as'a means to prevent the wheel and inter-
“mediate buckets from engaging,
45 the clearsmce is less than the bucket clear-
. ances. | S |
Extending radially from che web 5 and
uniting the rim 7 with it are ribs 8, of which

as many may be employed as are necessary
5o to sustain the pressure to which the dia-

 phragm is subjected. Situated bétween the
ribs are segmental chambers .9, that admit
_steam or other elastic fluid to the nozzles.
The segmental chambers are connected by
55 passages 10, which supply steam. or other
 elastic fluld to the nozzﬁa—-
them. The nozzle, which is bolte
wise secured to the exhaust side of the dia-
phragm, comprises two j}
50- 11 and 12. %hese membeérs are.curved in
the arc of a circle and are separated by a

space. This space is divided by thin sheet-
metal partitions 13 with nozzle-passages.

The endls of the nozzle-sections are beveled,

65.8s at 14, and are preferably, but not neces-

‘tions of the nozzles with partitions for di-

uid turbine of the jet

lower pressure.

My invention is applicable to horizontal as .
well as vertical shaft turbines. S

roviding

Ea,ssa, es  below
or other-

rincipal members

840,182

These ﬂ,rrangemenfs can of | sarily, provided with plane surfaces. The

adjacent ‘surfaces -of adjoining sections
should be correspondingly formed so as to
make a fluid-tight joint between the sec-
tions. The sheet-metal partitions 13 are
preferably cast into the members 11 and 12
of the nozzles and are of the

shown in dotted and full lines, Fig. 3, and 1n

%gneral shape

20

section, Fig. 4. In the présent embodiment -

of the invention the nozzles have a slight ex-
pansion, which is obtained by causing the
walls 15 of the nozzle members to diverge.

75

In Fig. 5 the diaphragm is constructed as

| before, with the exception that the nozzle-
partitions 13 are cast into the main body

80

thereof, and hence are not detachable. This '
construction possesses  certain advantages
in that the amount of machine-work 1s de- "

creased and the chance for errors inaline-
ment. reduced to.a minimum. The outer
rim 7 is finished on the exhaust side and also
on its periphery for a suitable portion thereof

face engages a finished surface in thecasing,

which serves to center it. -

The nozzle or nozzle-sections -diséharge
motive fluid against the wheel-buckets, and
where the turbine is compounded by stages

intermediate buckets are provided between
‘adjacent rows of wheel-buckets. he
diaphragm or partition is infended to divide

Since the

to insure & good joint with a shoulder 16 on
‘the wheel-casing .17. "The peripheral sur-

95

a turbine into stages, 18 represents one stage-

compartment an .

The machine may be pro-
vided with one, two, three, or more ot tﬁese
diaphragms, depending upon the require-

- In accordance with the provisions of the

19 the adjacent one of .

T_OO
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patent statutes I have described the principle. .
of operation of my invention, together with
the apparatus which 1 now consider to rep-

resent the best embodiment thereof; but I

desire to have it understood that the appara-
tus shown is merely illustrative and that the
invention can be carried out by other means.

What I claim as new, and desire to secure

by Letters Patent of the United States, 1s—
“1. In an elastic-fluid turbine, the combina-
tion of a casing, a diaphragm -or: partition

rto

115’

which divides the casing into wheel-com-

partments comprising a central portion, a

surrounding rim-separated therefrom by a
space and connected by ribs, wheel-buckets,
a fluid<discharging device comprising pas-

120

sages separated by thin -partitioas, which
discharge motive fluid in an unbroken col-

umn..to the wheel-buckets, and a chamber

that extends under the ribs and receives

motive fluid from @ wheel-compartment and.

125

is.in free communication with and supplies

motive fluid $0 all of the nozzle-passages.
2. Inan elastic-fluid turbine, the combina-

130
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tion of a -.casing, Whéel-buckets, an annular ! b_f said

fluid-discharging device comprising 8- plu-

rality of closely-associated “discharge-pas-|
sages separated by thin sheet-metal parti-

tions, which discharge motive fluid in an un-

_broken cylindrical column to all of the wheel-

(O

B

buckets located adjacent thereto;and an an-
nular chamber that receives fluid from a

wheel-compartment and is in free communi-

cation with and supplies
of the nozzle-passages. . |
3. In a turbine, the combination of a sup-

motive fluid to all

port having outwardly-extending ribs; a rim
- surrounding the support and connetting the-

ribs, segmental chambers between the sup-
port and the rim, which are connected on one

side of the ribs so as to supply all of the noz--

~ zle-passages, and nozzle-passages which re-
- cetve motive fluid from the chambers and

20

35

- to the support and provided with

40

- tion of a frame divided into sections and hav-

45

‘the wheel-buckets. IR
4. In a turbine, the combination of a sup-

~the passages.

discharge it in an unbroken

port having outwardly-extending ribs, a rim
surrounding the support and connecting the

ribs, segmental -:chambers between the sup--
port and the rim, passages connecting the'|
chambers for supplying one or more nozzle-
passages adjacent to the ribs, and a nozzle|

structure containing passages which receive
fluid from the chambers and passages. o
5. In a turbine, the combination of a sup-

port having a circumférential strengthening-
~web, ribs extending outwardly from said

support, a rim connecting the ribs and sur-

rounding the support, chambers situated be-

tween the support and the rim: for supplying
fluid to the nozzle, passages connecting the
chambers, and a.nozzle structure attached

which receive fluid from' the cham

6. In a nozzle for turbinés, the combina-

ing concentric .walls separated by a space,

one or more partitions which divide the space.
-anto fluid-discharge - passages, and inclined
abutting surfaces for the sections of the

frame. . | -
- 7. In a turbine, the combination of a sup-

50 port, a nozzle atiached thereto comprising a -
~ structure curved in the arc of a cirele.and |

divided into sections, beveled abutting sur-
faces between the sections, and partitions

‘carried by the nozzle which with the walls |

b T T

and { tween the ribs, passalie
column against

assages.
ers and

two

""""

structure form fluid-discharging pas-
sages. | o - -

port, a nozzle attached thereto comprising a

structure curved in the arc of a eircle and.
‘divided -into abutting ' sections, partitions

carried by the said structure which codperate
with the walls thereof to form fluid-discharg-

Ing passages, the sections being so arranged

B.

8. In a turbine, the combination of & sup-

55

6o

that the plane of division between them is

| situated between: two .adﬁcent - partitions,

nozzle-sectio

and means for securing t

‘to the support and holding the abutting sur-
faces in contact. - - . 2"

-

05

9. In an elastic-fluid turbine, the’-combin&-_ -

tion of a support. having peripheral ribs

and connecting
nbers situated be-
s extending across the

thereon, a rim s_urroundin%
the ribs, segmental cham

ribs and connecting t

70

e chambers, and a noz=
| zle attached to the support and in a position

75

to receive fluid from the chambers and pas-
sages, comprising concentric members and
transverse partitions, the said nozzle being .

divided into segmental sections, each sec- .

tion having an inclined surface which abuts
on the adjacent sections. =~ = - .

80

-10. -As an-article of manﬁfacture', a nozzle-

section comprising -curved walls separated
by a space, partitions which are attached to
the walls and divide the space between them

into fluid-discharging passages, and a fin-
ished beveled surface at one end of the sec-

tion, which is adapted to codperate with &
on an adjacent section when -
SRR " g0

sitmilar surface
assembled. e e

11.. As an article of manufacture, a nozzle-
section comprising curved walls separated b

a space, thin sheet-metal partitions which
.are cast into the walls and codperate there-

with to form fluid-discharging passages, and

95 |

finished abutting surfaces on the ends of the

section which are adapted to codperate with

similar .surfaces ‘on adjacent seotions,. the

-sa1d abutting surfaces being located between
partitions when the parts are assem-

bled.

-In witness whereof I have here‘ul:_l.td:set my '*

hand this 3d day of June, 1905,

" OSCAR JUNGGREN.

Witnesses: o |
Bengamin B. HuLry,
HerLENn ORFoORD.
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