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Lo all whom 1t may concern:

Be 1t known that I, Jomanx Frmpriomn
Max Parirz, a citizen of the United States,

-residing at Milwaukee, in the county of Mil-

waukee and State of Wisconsin,. have in-

vented a certain new and usetful Improve-
ment m Steam-Turbines, of

lowing is a specification.
This invention relates to Improvements in
the construction of fluid pressure turbines.
Lhe objects of the invention are to PIo-
vide a means by which the spindle of a fluid

- pressure’turbine may be huilt up of a series

- 20

tening for the blades or
or base.

be obtained by referrin

of disks, and also to procure a suitable fas.
buckets to said disks

A clear conception of the invention can
o to the accompany-

ing drawings in which like reference chare.

ters designate like parts in different views. |

- Figure 1 is an enlarged fragmental SeC-
tional plan view of one of the digks com-

--.-prising the spindie of a reaction turbine,

29

g, 2 1s.a gimilar side view of same. e

315 an enlarged fragmental sectional plan

- view of one of the digks comprising the

- cording to the invention.
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eniargement of a sectional
ot R

spindle of .an action or velocity turbine.
112, 4 is a similar
5 15 a view similar to that shown in Ifig. 4,
showing a preferred form of the fastening

side view of same. Fig,

means. 112, 6 1s a fragmental central verp-
tical section of a reaction turbine built ac-
Fig, 7
larged fragmental side view of one of the
disks showing the application of the modi-
fied blade fastening of Fig. 5,
) fragment of the
blading as shown in Fig. 6. '

The reaction turbine of Fig. 6 hag disks
2 o1 which there is one for each set of moy-
able blades 3.
the turbine shaft 10, and are attuched o the
shaft 10 in any suitable i antner, not shown,

1he movable blades 8, of which there ape o

number of sets, the sels increusing in size |

as they approach the exhaust end of the
turbine, are radial to the shaft 10, and have

their outer ends connected to ring shrowd-

mgs 13, sce Iigs. 7, 8. Tn this resction type
of turbine, the outer casing 12 supports
several series of stationary blades 11 which
are also concentric and radial to the shaft
10, and whose ends are also connceted to
suttable shrouding rings. The varmous sets
of stationary blades 11 alternate in their

-

' successive positions with the

which the fol-

- side of the disks

surtfaco,

IS an en- | |
- except at the projections. |

1o, 8 is an

The disks are concentiric with

anvention, the disks 2 ave fipst
- centrie with the shaft 10.

ey

_ sets of movable
In the action type of turbine, not
complete, the stationary blades 11

blades 3.

shown

are replaced by walls and nozzies, the gene-

ral structure and relative positions of the
nozzles and blades 8 remaining the same.
Or, a single disk wheel may of course suffice.
Lhe series of disks 2, Fig. 6, are spaced
from each other by means of the rings 1.
These rings 1
10 and ave prevented from breaking, due to
centrifugal force, by’ the Hanges 16 evtend-
ing ont from the disks 2, see Ifigs. 6, 7 8,
Tbe disks and vings are held in place by
any suitable end clamping means, not shown,
L'he rings 1 may be formed directly on the
2, 1 which case the flanges
{ are unnecessary’ |
In fastening the blades 3 into the disks
2, a series of slots 4, having notches 7, are
formed about the periphery of cach disk 2,
see Iigs. 1, 2, 8, 4, 5. "These slots are pref-
erably made, as shown in T 1g. 5, sloping
shghtly away from the body of blades 3
and toward the notches 7. In other words,
they ave obligie to the peripheral surface
of the disk or base and the noteh 1s 1n the
siot wall at an acute angle to gaid peripheral
- The ends 6 of the blades 3. are
made to fit the slots 4 and have projeciions
5 which
projections 5 are formed by stamping the
blade ‘ends slightly thinner than the stock
LThe stationary blades 11 can be fastened.
to the easing 12 in any convenient muanner.
As shown, sce Fig. 8, the ring 14 has slots
and notehes cut In it which correspond i
shape to the ends 6 and projections 5 on said
ends 6 of the blades 11,
held 1n o groove in the casing 12 by a calking
strip 15, No elaim is made herein to this

commmation as it is the further adlaptation by

another -of the fastening means herein
ciatmed. )

Fo consteneting & turbine acearding to this
turuned con-
ihe siots 4 and
notches 7 are then eut into the disks 2. The
bindes 3 having the ends 6 are then iaterally
pressed into the slots 4, the projections 5

coacting ‘with the notches 7. The blade ends

are lett to project slightly from the sides
cf the disks and are then subjected to lateral
pressure to reset them within the slots as

are concentric with the shaff

register with the notches 7.° These

The ring 14 is
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extra holding e

much as possible. -By_ sloping the end 6 of',

the blade 3 back as shown in IFig. 5, an

of a straight blade.

- After the blades 3 have been plﬁced, the

rings 1 are assembled in place. The blades

11 are then pressed into slots in the rings
14, which rings are inserted into the grooves

~in the casing 12 and calked into place.

10

195

It sholild be understood that it is not de-
sined to be limited to the exact details of con-
struction shown and described, for obvious
modifications will occur to a person skilled
in the art. - - -~ -

It s claimed and desired to secure by Let-

- ters Patent:

1. In a blade-'faéteni'ng'ft)r turbines, the

- combination of‘a base having slots therein,

25

30

a noteh formed in each of the similar sides

of said ‘slots, and blades each having an
end formed with a projection on a side there-
of and being plane on the opposite side

thereof opposite the said projection, said

projection on each of said blades coacting

with a notch in one of said slots and the
~ plane portion opposite said projection coact-
ing with a wall of said slot. o

2. In a blade fastening, a base having
slots therein oblique to the base surface and
all extending in similar direction, blades

having end portions at an angle thereto, and
means for holding the said blade end. por-

tions within said slots.

~ havin

19

3. In a blade fastening, a base having-a

“slot therein oblique to the base surface and
a2 notch 1n a side wall thereof and
spaced from the bottom of said slot, and a

blade having an énd at an angle thereto and
a projection thereon, said end coacting with

gaid slot and said projection with said notch

whereby said -blade is . held substantially
radially. " . '

4. In a blade fastening for turbines, the
coimbination of a base having slots therein,

fect is produced over that _
' " projection on a side thereof and being smooth

|

ture in the presence

a-notch formed in each of the similar sides

095,367

of the said slots at substantially similar loca-
tions in said slots as to depth therein, and
blades each having an end ‘formed with a

on the opposite side thereof opposite the
said projection, said projection on each of

50

said blades coacting with a notch in one of

said slots and the opposite smooth side of

| the blade opposite said projection fitting a

wall of said-slot. - _
5. In a blade fastening, a base having a
slot therein oblique to the base surface and

-

blade is held substantially radially. .

6. In a turbine, a shaft, a plurality of

disks thereon, a spacing means betweén each
two consccutive disks, and blades secured to
said disks, said spacing means lying directly

having a notch in the wall of the slot acute -

09

to said base surface, and a blade having an
end at an angle thereto and a projection
thereon, said end codcting with said slot and -
said projection with said notch whereby said

60

60

opposite the “secured ends of the blades |

whereby sald blades are laterally held in
place. - | S -
7. In a turbine, a plurality of disks, slots |

formed near the peripheries of said disks,
blades having ends coacting with said slots

and fastened therein, and means interposed

between consecutive disks for spacing said

70

75

disks apart, said means coacting with said

disks opposite said slots. °

4

3. As an article of manufacture',“é{ blade

formed from blade-shaped stock having an
end stamped thinner than the blade stock

and having a - lateral projection on _the
stamped end the thickness of said end at

said projection being within the maximum
thickness of the blade-shaped stock. o

- -

' In testimony whereof, I affix my signa-
of two witnesses. - -

| J. F. M. PA_.TITZL
Witnesses: - ST

-~ H. C. CA{SEI, -

. . D WEIN.
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