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Specificxiion of Letters Patent. Patented Aug,lz’ 1913,

rAppiipation fled December 18, 1918, Serial-No. 736,567.

To all whom. it may concern,:

Be it known that I, Awprew C. Vavorary,
a citizen. of .the United States, residing in
Philadelphia, Penndylvania, have invented
certain Improvements in Steam-Turbines,
of which the fellowing is a specification.

The: object. of my invention isto-improve
the construction of the diaphragms of steam
turbines so as.to. dispense with all parts
which are lable to beeome locse and con-

. sequently cause damage to the working ele-
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ments,

"My mvention -further relates .to certain’
details of construction which will be fully
described hereinafter, reference .heing had
to the aceompanying: drawings, in which :—

tFigure -1, Is a:longitudinal sectional view
of a steam turbine -illustrating my inven-
tion; Fig. 2,is an enlarged face view of one'
of the diaphragms; Fig. 3, is a sectional;
view-on the line a—a, Fig. 2; Tig. 4, is a:
sectional view on the line p—b, Fig. 2; Fig.
5, is a-sectional -view on the 'line c—c, ‘Fig..
41Fig. 8, is a sectional view on the line d—d.
Fig. 2; Kig. 7, .is a-perspective view of a
diaphragm with one of the sections re-!
moved; Fig. 8,.is a sectional perspective

view on the line ¢, Fig. 4; Fig. 9, is al

sectiondl perspective view on the same line!
as 'Hig. 8, showing the blades after the cast-:
ing is made and -before:finishing; Fig. 10,
1s a detached perspective view of one. of the!
blades; Fig. 11,'1s a face view .of a dia-:
phragm showing-the blades located in-the
diaphragni-and not in a segment; TFig. 12;
is a section on the line e—e, Fig, 11; Fig.!
13, is a_sectional view showing a blade cast,
permanently .in the diaphragm; Fig. 14, is
a_perspective view of the blade shown' in,
Fig. 13; Fig. 15, is a sectional view .jllus-:
trating a modification; and :Fig, 16, is a’
view shewing a modification of the seg-
ment. :

‘Referring to the drawings, 1 is the base
on which the turbine structure is mounted.

2 is the. casing containing the steam inlet
anil-exhaust passages 8 and 4 and mounted
on this casing are the bearings -5 :for ‘the
turbine shaft 6. These 'Bearings . can . be
made :in any manner without .departing
from the essential features of my invention.
The .cylinder -7 of the casing contains the
di shragms 8 and the -rotors'9. These ro-

tors are secured to the shaft and may be
made .in.any suitable manner as my inven-
tion relates. particularly to the diaphragms
which form the compartments in which the
rotors travel. . These diaphragms have
flanges 10 at.each side, in the present in-
stance, and.ene:flange abuts another; thus
spacing the several diaphragms a given dis-
tance apart. The flanges of the diaphragms
may-be on one side only, if found desirable.

The cylinder is preferably bored in steps,
as shown. in Fig. 1, and the diaphragms are
placed in the cylinder and are secired there-
in in any suitable manner. The cylinder,
in some: types of turbines, may be of an even
diameter throughout. ‘Each diaphragm has
passages therein for the steam and the rotors
have blades against which the steam im-
pinges-as-it escapes through the passages;
causing the:rotors and the shaft to revolve,
The passages inithe diaphragms are of less
area at the inlet end than at the exhaust end
of the turbine. This.is common in turbines

-where 5 series of rotors are used.
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‘Referring particularly to Figs. 2 to 10 in-

¢lusive, ‘the diaphragm’ 8 is made 'in two

parts 11 and 12. The meeting edge of each

of*theseiparts is greoved to receive a.1ib on a,
connecting strip :13, ‘Fig. 6, which may be
attached to cme of said parts. The dia-
phragm is {urned eomplete while in one
piece and is then eutiin:half, as indicated in
Fig. 2. “The cutting tosl displaces a.givén
amount of metal:which:is equal to the thick-
ness of -the strip ‘13 so that when the strip
Is in position the diaphragm is of the same
size :that it was:before -the cutting. Each
diaphragm is notched at the periphery as in-
dicated at 14,/ Fig. 7, and g segment 15 is in-
serted .in:the note¢h. The tongue 17.on the
segment fits a groove 17*in the recessed por-
tion. of:the diaphragm 8 and.is:held therein
by:the cylinder 7, when thé diaphragm is in
place therein. In each segment is a steam
passage 16 .and while Iihave indicated in
Figs. 2 and 7 a diaphragm:having four seg-
mental sections, :the first .diaphragm will
have a single seetion of ‘limited area. The
last- diaphragm at the exhaust end will have
the feur segments and:the. openings in these
four segments will-be substantially the full
length of the segments as well .as the full
width thereof.
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Tn the seginent 15 are partitions 18 which
oxtene nevoss the passage 16 and form noz-
sles. These partitions are made, in the pres:
ent fnstance, as illustrated in Ifigs. 8, 9, and
10, and have a curved and a straight por-
tion which form the nozzles for the passige
of the steam through the diaphragm When
they are all assembled, as shown in the draw-
ings. The partitions 18 are made of sheet
metal, in the present instance, bedt into
shape and cast in the segments 15, Fig. 9.
The ends of these partitions, which extend
into the castings; are preferably coated with
black lead, or other suitable material, so that
the castings
the partitions. Thus, while the partitions
are rigidly held in position as regards lat-
eral movement, they can expand and con-
truct longitudinally in the easting. I pref-
erably make these partitions 18 removable
and shape them as illustrated in Fig, 10,
One end of each partition is reduced te form
a tongue 19 and the other end is perforated
at 20, by reducing the inner ends of the par-
titions. I connect the metal of the casting
between each partition st the edges of the
blades, thus strengthening the casting.
After the casting is made, the partitions are
withdrawn by inserting a tool in the open-
ing 20 of each partition, after which the side
walls of a passage 16 are machined smooth.
The ends of the tongues are cut off to an
amount equal to the metal removed from one
side of the passage 16, after which the par-
litions are again inserted in the segment.
When the partitions have been fitted in place,
the projecting end is removed, as in Fig. 8.
‘These partitions are held in position in the
segments by the cylinder or casing when
the diaphragmns are placed in position.

While I prefer to make the partitions of
such a length that they extend through the
onter wall of the segments, in some instances,
thev may extend only a short distance into
each wall, as in Fig. 13, which makes them
permanent with the casting and not remov-
able. ‘

Where the blades are permanently seated
in the castings. both ends may be reduced,
bnt where the partition extends through the
wall, as in Fig. 5, then the width at this
wall eannot be reduced. LiE

While 1 have shown the steam passages in
the segments which are mounted in the dia-
phragm, in some instances the diaphragm
may be cast with the steam pussages therein,
asin Figs. 11 and 12, Tnthas case the blades
ave inserted in the mold for the diaphragm
as they would be incerted in the mold for the
segments. 1 may also make the cegment 8%,
which is nsually belied onfo the casing and
Lias the first steam passsge therein, Fig. 1,
in the same manner as the segments which
are ingeried in the diaphragm. I mav also
make {Fe partitions 18 formed of the bent

will not adhere to the metal of
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plates of less width than the diaphragm or
segment, as in Fig. 15, to reinforce that por-
Hon of the metal of the diaphragm or seg-
ment located between the partitions and the
flange may be on one side only, as shown.

While I have shown a rib on the segment
adapted to a groove in the diaphragm, a rib
may be formed on the diaphragm adapted
to a groove in the segment, and, in some in-
stances, the joint between the segment and
the diaphragm may be made plain, if found
desirable.

While I prefer to make the diapbragnt in
a single casting and to cut it in half, machin-
ing the abutting edges, in some instances,
the, segments may be cast in two. squal parts
and the abutting edges finished ; the sections
being secured together by bolts or other fas-
tenings or held in place by the casing.

In Fig. 16, I have shown a modification of
the segments in which the partitions extend
through the inner wall and only extend into
+he outer wall for a short distance; the par-
titions being held in place by the diaphragm
in this instance. ‘

It will be seen from the above construc-
tion that a very substantial diaphragm for
gteam turbines 1s made. Also that there are
1o loose parts which are liable to become de-
tached while the turbine is in motion. The
diaphragm can be substantially made and,
a8 the partitions are cast into the diaphragm
or a segment during the process of manu-
facture (being properly spaced prior to
casting) their location is assured so that they
cannot be displaced sfter once in position.

In the construction illustrated in the
drawings if, for any reason, one of the par-
titions should be injured ; that partition can
be quickly removed and another inserted
making it possible to keep in stock partitions
of the proper length and shape to fit the
several diaphragms, - -

By making the diaphragm with recesses
and providing segmental sections adapted to
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the recesses, the sections can be readily han-

dled during the process of manufacture and
when it is necessary to assemble the parts
in the cylinder, this can be quickly accom-
plished.

T claim:

1. The combination in a steam turbine, of
a casing; a diaphragm therein having a
steam passage; with partitions extending
ncross the said passnge and removable longi-
{ndinally from the diaphragm.

9. The combination in a steam turbine, of
a casing; a diaphragm therein having a
steam passage, with partitions of greator
length than the width of the passage; and
having their ends located in the diaphragm
but not attached thereto. .

3. The combination of a diaphragm for
sleam turbines, recessed at the periphery; a
segment mounted i the recess and having a
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steam passage therein; bent plates spaced
apart and extending across the steam pas-
sage and having their ends projecting into
the walls of the segment; the portions of
the partitions extending into the casting be-
ing free of the casting so as to allow the
parts to expand or contract independently.
. 4, Tn a steam turbine, a diaphragm hav-
ing steam passages therein and having par-
titions separating the steam passages; the

" portions of the partitions extending into the

casting being held firmly therein against
lateral movement, but free to move longi-
tudinally to a limited extent.

-5. The combination in a turbine ehgine,

of a diaphragm having a steam passage | .

therein ; partitions extending across the pas-
sage; said partitions being made of sheet

metal and extending through the outer wall

and removable from the diaphragm.

6. The combination in a turbine engine,
of a diaphragm; a segment mounted in-the
diaphragm and having a steam passage

therein; partitions extending across the pas--

sage and through one wall thereof and re-

" movable therefrom.
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7. The combination in a steam turbine, of

a diaphragm having steam passages therein;
partitions separating the steam passages;
said partitions radiating from a commgn
center and extending info the walls of the
recess forming the steam passages and ex-
tending through the outer wall and remov-
able from the casting so that, after the cast-
ing is made with the partitions in place, the
partitions can be removed and the walls of

the steam passages machined and the parti-
tions reinserted.

8. The combination in a steam turbine, of
a diaphragm having a steam passage there-
in; a series of partitions extending across
the steam passage and embedded in the dia-
phragm; one end of the partitions extending
through the wall of the diaphragm, the
other end being reduced in width so as to
form a tongue. . .

9. A. partition for the diaphragm of a
turbine engine, consisting of a sheet metal
plate bent transversely and having a tongue
atdone"end and. perforated at the opposite
en :

@ two-part diaphragm, each part having a

_groove at the meeting face; with a filling

strip mounted between the two parts and

‘having tongues adapted to the grooves.

11. The combination in a steam turbine,
of a cylinder; a series of diaphragms, having
lateral flanges at the periphery, located in
the -cylinder so that one-flange abuts an-
other; a shaft, with rotors mounted thereon,
between the diaphragms; bladés on the
rotors; steam passages in the diaphragms;
and partitions therein dividing the steamn
passages and held in place by the cylinder.

In testimony whereof, I have signed my
name to.this specification, in the presence of
two subscribing witnesses, ' c

. ANDREW C. VAUCLAIN.

Witnesses: :

Wy E. Suoes,
Wwu. A. Bagr.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
o N Washington, D. C.”

10. The combinationin steam turbine, of
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