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“yrbines, of whied the

“deal of ard work necessary.

. by «a drop forging process.

gection taken ou . 1 :
is a perspective View of n finished nozzle;
a drvop-forged

11 is o longitudinal section of the
blank after the discharge: portion
shaped in dies; Fig. 1215 a view of the noz- | of exit.
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NOBZLE FOR R, ASTIC-FLULD PURBINES.
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T all whom 3t Wy concerie:
r it known that 1, HErRY

3 i G, BALDWIN,
{ Uinited wsiates,

sitizen of the residing at
an. colnty of KX, State of
. have invented cortain new and usefud
Tmnirovenents 1 Mozzles for Wlastie-Fluid
\ following 18 2 SDECl-

as ordinaridy constructed
e nozzles ave the most expensive and caffi-
cvlt parts 16 male, owing to
requirenents. This is due chiefly -to the
Pact Lhal the passages have to be of DeCULIT
shape and no one | _ '

torming them. As result there 18 oreat
ceedingly Jifficuit to form tWO nozzle Pas-
sapes which are bsolutely alike in. every
particuiar. This is particularly true where
e throat is round Of sval in cross-sectlon,
and the dischuarge portion pectangular 1n

eross - section. The diffieulty m properly

forming passd aes

; s further increased 1
{hose nozzies where fhere is-a certain eX PaL-
o Or increase ‘ho size of the nozzie pas-

sage from the yroat to the discharge end.

proved _conﬁtructiau;

My invention turther has for its oblect to
improve the manufacture of these nozzles

nroviae & novzle and nozzle sapport of 1m-

T the accompanyilly drawings which
ilustrate one of the cmbodiments of my -
vention, Figure 1 ig a partial axial section
of a turbine, the ection of the nozzle being
ialcenn on line 1--1 of ¥ig. ]
view of the novzles and the supporiing plate
viewed from the discharge sides Fig. 8 18 ¢
line 3—3 of Fig. 43 f1g. 4
Fig. D18 a view in elevation of
nozzle blank;. g, 6 s partial plan VIEW
of the same; Fig, 7150 lougit1.1(1111_111‘»:3;&&1_01’1
of the blank frer it has been roush-bored;
Fig. 8 1 a cross-section of the blanl taken
on the line 8—8 of Fig. 53 Lig. 9 1s a lon-

oitudinal view O1 the blaunk a fior 16 has beew

coamed ; Fig. 10 1s o view chowine the means

throat of the nozzle; 11g.
NozZLe
becn

for forming the

Lias

Massacnu-

the exacting

sool 1s capable of propeﬂ}r'

aud it 18 ex-

9: Fig.s 218 2

specification of Letters Patent.
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finished nozzle.

The chest itself 18 supported by the
wheel casing 9.
70

3.

the steam thierelront wi1ll 1ssue as

e—_——— L - -

Rerial Mo. 576,065,

at the proper '_ang_}e; Tg.
taken on hine 13—12 of Mg
cection taken on line 14— 14 of Fig. 115 X12.
15 is a section taiken ©of Line 15—1i5 of Mg

11 ¥ig. 10 1s an

Retferring to Fig

chest having 2 pluraiity of

oes 2 which

G
pﬁgqﬂt

supply steam oOF “ather elastic fuid 0 ‘the.

The nozzles are supported
or otherwise

nozzie bowls.
. ' * . I,
by a plate 3 which is bolted

secured to the under s1d

"

ihe latter resting upon the ing
Aounted within the casiiiy are wheels 6,
of which one 1s showx. On the periphery
of the wheel are TOWS ~f huckets 7 and be-
fywoen the Tows ol buckets are intermediates
. After the steam leaves-the frst wheel 1t
PASSES through stage nozzies 9 1o e wheel
of the second sStage, and so on. 'Lhe stage
nozzles are carried by the digphragim 10,
which divides the chamber within the cas-
ing into wheel compartments. The nozzles
are counterparts ‘n the construction So that
o deseription of one of them will suffice. . .
Referring to Fig. & showing o finished

nozzle, 11 indicates . the eylindrical portion .

or head containing the bowl 12, Fig. 3. L
have shown this portion Aas being cyhn-
drical, the main feature being to provide a
Lead the exterior of which will act as 2
support for the nozzle when 1t 15 mounted
in the nozzle plate and prevent the 501118
from .Mmoving coward or away from the
wheel buclkets. The eylindrical portlon oOr
head is cut away oOn OHE siile at an incline
2s shown at 13 in Fig. 4, the object being to
permit the senarate nozzles
cocinted as shown 1n Figs. 2 and
a solid jet
o colmmn, and further, that the angle of
discharge of every nozzle will be the correct
one and the same as that oif every
e shoulder thus formed on the nudey
of the head 18 a
eans for holding {he adjacent nozzie 1n

nlace.

side

passage that gradually 1ncreases in Cross-
: ’ : : ' : s .
coctional area irom (/e throat to the pomnt

T have deseribed thas na;:zle as be-

Em_aﬁtei&prﬂ &, 1208, |

1o after the disenarae ond has been et off
i3 is & secuon.
11; Fig. 14 1s &

inverted plan VieW of the

o of the valve chest.

other.

1, 1 indicates @ steam-

7%
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o be closely as-..
3, so that

9o

100

lso utilized- as 2 part of the

ixtending from the head is a stem or &
- discharge portion 1% containing a discharge
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ing of the expanding type, but it is

-are nozzles.

&0

evident that it may be of the non-expanding
type 11 it will satisfy the conditions of op-
eration in the turbine.
provided with as many orifices 15 as.there
Kach of these orifices is of
such shape that it will receive the head 11
of the nozzle and form a support therefor
throughout its length. The opeifngs are
chamfered slightly, as at 16, so thiat when
the metal forming the finished head is ex-

- panded, the nozzle will be firmly secured in

15

20.
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- dimensions
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40

cated at 17.

place. In order to nest the nozzles closely,

1t is necessary to remove a certain ‘amount

of the metal between the openings 15, and
i the same circumferential plane as indi-
When the nozzles are in place

the discharge portions or stems extend

through the slots 17, and the walls . the

same engage the sides of the discharge por-
tions and Ing j

Referring to Figs. 5 to 16, the method of
torming the nozzles will be described. The
blank to form the nozzle issmade by the

drop-forging process and from. some suit-
~ able material, such, for

0l example, as steel,
nickel-steel, Tobin bronze, or the like.
blanks are drop-forged to exact dimensions
and of desired outside shape. By making
the blanks in this manner, the
be cheaply constructed and made to exact

1t is also possible to use one die or set of
dies for several different kinds of nozzles
which differ from each other only in a

slight ‘degree. - After the blank is com-

pleted as shown in Fig. 5, which may be
done by one, two or more -operations, 1t is
placed in a suitable

bored at 18 to form the discharge passage

and the head at 19 to form the bowl, suiti-

~ clent metal being left to provide for finish-

49

50

- ing. The next

‘of the wheel buckets and

operation is to ream out the
stem or discharge portion by a reamer of
such. size-and construction as will provide
the exact cross-section of nozzle area de:
sired at every point. The bowl is then
milled out by imeans of a rose mill,
next step 1s or may be.to mill out the throat
between the bowl and the discharge portion,

which results in the construction shown in

Fig. 10. In this figure 20 represents the |
~mill for cutting away the metal to form the
55 throat 21.

If o rectangular delivery sec-
tion is required in order to lessen the height
at the same time

' - cause them to be filled with steam, the outlet
~~end of the nozzle may be pressed cold into

60

65 1s inserted in the discharge portion either at |

the desired shape, as shown in Figs. 11 to
14, the throat section being shown in Inge.
15. In order to accurately form the nozzles
at this stage of manufacture, a mandrel or
former of suitable shape 1s provided which

The nozzle plafe is.

vantage in milling

| prevent the same from turning in
‘the orifices 15, '

‘the wall of

The |

the valve chest or other support.

nozzles can - ‘ |
_proved process of
and will also be counterparts. |

“blanks the metal forming the

jig and the stem rough | seribed, each will be exactly

‘the workman.

The.

918,068

quite | the beginning of the operation or prior to

final finishing. The next operation is to
place the nozzles in a circular: jig in the
same relative position which they will oc-

cupy when in the turbine and face off the

Jlower end as shown in Fig. 12. In this case

the discharge angle is 20°. Instead of mill-
ing out the bowl after the reaming opera-

‘tion I may reserve this until after the press-

Img operation or until after the end- has
been beveled, as shown in Fig. 12. - The ad-

there 1s a little more metal left at the throat
to resisi-the strains to which the nozzle is
subjected 1n changing its form from a round
to a rectangdlar section. _At the time the
nozzle is given - the rectangular discharge

so that the opposed walls 22 and 23 are con-
centric with the axis of the turbine.
ferring to Fig, 2, the last nozzle in the

70

the throat after the
 pressing operation resides in -the fact that

50

~section, it is also curved as shown in Fig. 16,

85 .

Re-

group, considering the direction of rotation -

of the wh

over the chamfered portion. of the nozz

plate, then the second nozzle is mounted in
lace and so on until they are all in place.
he nozzle plate is subsequently bolted to

~ Nozzles made in accordance with my im-
manufacture are much

superior to those constructed heretofore with
which I am familiar, By drop-forging the
walls of the
nozzle will be homogeneous and therefore

.

ipis first mounted in place and "

the bowl expanded or stakeld 90
a .

95

100

free from irregularities in structure which

would cause one part to wear more rapidly

than another. By reaming the parts as de-

ctly to dimensions
and practically nothing is left to the skill of
By making the stem and
head integral all joints to be acted upon by the
motive flutd are obviated. '

face of the parts subjected to the action of

the fluid will be hard and smooth, thereby

reducing losses to a minimum. The nozzles

‘will be exact counterparts, and such being

the case, it is possible to make them in laree

quantities and applfr them to machines as de-
n als

sired.  They can also be shipped as supply

Further, the sur- * -
110

105

115

parts with the certainty that they will fit the ..
machine for which they are intended and °

also be like those already in use. o

The nozzles can be made in a variety of
sizes to suit the requirements, and can be
used between stages as well as for the pur-
pose of admission. They may be used for

axial - flow machines, as shown, or for tan-

gential or radial flow as desired.

126 -

125

By actual comparison I have found that -

tion are much cheaper to manufacture than

those heretofore made by the casting and.
- 186

hand processes, -

nozzles made in accordance with my inven-




5 resent the best embodiment thereof; but 1 de-
sire to have 1t understood that the apparatus

L O

016,085

In accordance with the prm*i&‘;i{}lls ot the

patent statutes T have described the principle

of operation of my invention, together with
the apparatus Which I now consider to rep-

shown is only 1llustrative and that the inven-
tion can be carrted out hy other means.
TWhat I claim as new and desire to secure
by Letters Patent of the United States, 15—
i. In an elastic-fluid turbine, the combina-
(ton of a =upport containing a plurality of
cylindrical orifices with connecting slots,.and
drop - forged nozzles carried thereby, the

heads of which are eylindrical and make a

snue fit with the walls of the orifices and are
cut away on the under side, and overlappng

stems which pass through the slots 1n the

support and also through the cut-away por-
tions of the heads.

2. A drop - forged nozzle for an elastic-
finid turbine comprising a head which has

straight sides for holding the nozzle 1n its

support, 13 cut away on-a bevel on one side
of its under side to receive the stem of the

adjacent nozzle when mounted in place and

1s ent away internally to form a bowl, and a
stem which is made integral with the head
and contains a bore that communicates with
the bowl. ° |
In witness whereof, 1 have hereunto set
my hand this twenty-fifth day of May, 1907.
HENRY S. BALDWIN.
Witnesses: |
JouN A. McManus, Jr.,
Pramir F. HABRINGTON.
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