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To all whom it may concern:

Be it known that I, Joux F. Merrex, a
citizen of the United States, residing at
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented
certain new and useful Improvements in
Nozzle Constructions for Elastic-Fluid Tur-
bines, of which the following is a specifica-
tion.

The principal object of my invention is
to provide a new and improved construction
for the nozzles of steam or other elastic fluid
turbines. Another object of my invention
is to provide a nozzle that can be manufac-
tured by machine processes alone, insuring
great accuracy and eliminating all possi-
bility of breakage in service.

The construction is specially adaptable
to nozzles of the initial ahead stage or re-
verse stages of marine turbines where the

ressure drop and expansion ratio is fairly
arge. The usual construction for such noz-
zles is to cut the passages from solid or par-
tially cored castings or to cast plates of
proper shape into the material forming part
of the nozzle. With a pure cast nozzie the
partitions dividing adjacent. channels are
subject to breakage due to initial casting
strains. With the cast-in plate type the sur-
faces of passages are difficult to finish prop-
erly and accurately, and there is also the
possibility of breakage due to defective cast-
Ing-in of the plates.

In the present invention the nozzle is as-
sembled from wholly machined parts, being
free of all inherent casting troubles, and can
be fastened as a unit to turbine casing or
diaphragm in any approved manner.

The invention can best be described in con-
nection with the accompanying drawings, of
which— '

Figure 1 is a section of the nozzle taken
on line 1—1 in Fig. 3 but looking in the di-
rection of the arrows, showing the contain-
ing rings in section; ‘

ig. 2 is an elevation of the nozzle looking
froni the exhaust side;

Fig. 8 is a developed circumferential sec-

tion of nozzle taken on pitch line 8—3 in
Figs. 1 and 2;
ig. 4 is a view of one of the blades seen
edgewise ; :
ig. 5 is a gide view of one of the blades.
Fig. 1 is drawn on the assumption that all
points depicted therein have been carried
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along respective civcumniferences having a
Common axis 50 as Lo bring such points into
the plane of the drawing.

The nozzle is made up from an outer cir-
cumferential ring 1, either solid or seginen-
tal, and an inner civenmferential rmg 2,
erither solid or segmental, and a number of
machined plates 3. The rings bave fanges
+and 5, and holes & and 7 for reeciving holis
for fastening the nozzle to the turbine cas-
ing or diaphragm. The inside surfaces R
and 9 are so generated that their intersortion
with the Tront sides 13 of plates, set to a pre-
seribed angle. form straight Tines  =lots 10
are milled obliguely to o uniform depth into
the generated surfaces 8 and 9 for receiving
the plates 3. To genernte the coneardrie snm
faces 8 and 9 as desorilial above, » tool of o
width equal to the radial distance between
the two surfaces is fed on the same angle as
preseribed for the blade e rrying  slots,

Outside circamferential grooves 11 and 12

partially intersect the inner slots 10, permit-
ting the edges of plates 3 to prroject throngh
at these places. These extended portions 13
and 14 ave riveted over when in place thus
fastening all the parts together as one anit,

Each plate 8 is identicn] and bas the form
as shown in Figs. 8 and 4. The front side
of each is partially milled out towgrd s
exhaust end forming 0 wedge shaped chan-
nel 15 for giving the desiced expansion
ratio to tle steam passage. ‘This necessi-
tates a plate of some thickness -dependent
on the desired expansion ratio.

The middle portion of the inlet enid 16
is rounded on the back side to form easy
entrance of steam. The extensions 17 and
18 at sides are for completely filling the
slots in the inner sovfaces and preventing
restriction to flow of the stenm at nozzle
entrance,

This’ construction nozzle permits of the
most suitable metals being used for the
rings and plates as the fabrication does not
depend on the relative melting temperatures
as in a cast-in plate nozzle. T'resent prac-
tice indicates that mild steel is most suit-
able for the rings and brass composition
for the plates as best to resist the action of
the steam. .

The assembly of the nozzle is easy. The
rings are clamped in their relative positions
and the plate inserted endwise and riveted

as previously described.
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The term “ring” in wy specification and
glaims ix intended to covera complete ving
or a segment thereof,

Having thus deseribed uy anvention, 1
declare that what, 1 eladu s new and desire
to secure by Letters Patent, [EReRs

1. A steam turbine nozzle compristig Lo
concentric  rings  with oppusedobligue
striight edgad channels fored therein aid
straight edged blades in said clnnpels.

0. A steam turhime nozzle comprising two
rings spaced apart anntdarty with opposed
oblique straight channels formed thereinand
straight edged Blades 1 said chantels, said
Llades having portions Lounded by straight
lines i away so us Lo give propud design Lo
the rozzles formed therchy.

9. A steam turbine nozzle comprising (wo
rings spaced apart anpnbuly with opposed
oblique struight Channels Tormed therein e
straight edged Blades in said chnncis b
inside opposed noszle-botnding sprines o
the rings heing formed so thit =l b
straight chanels Wit B o o

LA steam turbine nozzle con e
rings spaeed apart anularly with nppose
obligne straight channels formed therein.
caidd chanuels being of uniform depth, anld
straight edged blades i =aad chaels.

5. A steam turbine nozzle comprising two
rings spaced apart annudarly, cach ring v
ing a flange divected from the other
ring in a plane trausvere jo their comnon
axis by which flange th ving nay be at
tuched to a suitable supportng meiber
e rings having oppose:d abiligie lamets
Formued thercin, el straizh! cederodd Lo b
sabd eliannels.

6. A steam trrbine noande SRTIIT RN TR SRS
vings spaoed apar andariy with apposed
ohlique straight channels formed thoveln
and straight edged Dlades i said clmnmeis
snid blades completely filting said channels
andd having their intermediate portions at
one el rounded over 1o [ suitable nos-
wle inlets,

7. A steam turhine nozzie comprising two
rings spaced apuart annularly with opposed
obligue straight channels formed  theremn
and straight edged plades in sail channeds,
i blades completely fithpg snid channels
and having thetr intermediate portons ab
one end planed off obliquely so as fo give
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(
the sozzle formed therehy an expanding
crnss-section,

S A steam turbine nozzle coprising Lwo
pings spaced apart sunhrly with upposed
obligue stroght Channels forned fheeeinand
outer ciresmlerentia clnnels with their
Dottom portions interseeling the hollon por-
Vot of sand obligne Chsnnels, and straght
edeed blodes Laing, Cheir edges iving i
Sl obidique chimenels qud having the por-
Lions (heveel projecting inte the cirewmfer-
crtind ehanneds riveted over to seeure the
parts fogether,

6. A steam turbiue nozale comprising two
concentric vings with cireumiferential chan-
hele thersin and with oblique channels, the
hottont portion of whicl, ntersect the bot-

j of aid cirenumferential chan-

i saidd oblique channels
B il prortiones (hereol project into the
L ferenim ] ey headed over to se-

tioin oot

wrnd hiades

et
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' RS Dones ezl comprising
i eed aprt anmulary, each TI0g

s b s b Sipvcted away  fromi the
ather g o plane transverse to their
connnon asis by which flange the ring may
he aitnehed 16 suitable supporting member,
the opposed surfaces of the rings haviag
Sraight channels of pniform depth
Forened theiein, said s faces being curved
i faeiitate the Torming of such channels, in
comination with straight edged Llades be-
fween <and rings, the apposite edges of said
coplotely Gt sl ol annels bud
Ly e e P nier e iide noviione enb away
Gl e as o DT P PETA AR G o
T N ST IRTe Lhaving
; Gl inborsecting
il obligue chianness and sald
At engs Deteg seeared together by
prveling over the povtions of the blades pro-
jecting from the abligue channels into said
circun fevential chunuels. '

(1. A st turbine
fwo rings spaced apart
posed obligue channels formed therein, and
Dlades having their edge portions completely
Glitne soid ehannebs and theiv interedinte
potiions cnb away so us to give proper’ de-

o the noseles fored therelyy.
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nozzle comprising
annularly with op-
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