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To all wham it may concern.: | . o

Be- it known that T, Marmin A, THIEL, 2
citizen of the United States, and a resident
of Wilkinsburg, *

facturing Turbine-Blade. Strips, -of which
the following is a specification. : X

This invention relates to elastic Huid tur-
bines, and more particular]
manufacturing turbine bla

An object of this | _
tion of 1mproved means for mounting the

e strips.

blades and vanes in which the blades or

vanes are first mounted in a base ring, or

ring segment, which ‘is then secured in | fac :
- 7 i sembled in

place in the turbine.

A further object is. the prodﬁction 'o_f_ a
simple method of constructing the base ring:

or ring segments for blades and vanes. o
These and other objects T attain by ad-

L

hering to'a method. of operation embodying

the successive. steps herein deseribed and

illustrated. . L
In the drawings accompanying this appli-

cation and formin

blade mounting element with several of the
blades attached; Fig. 2 .
Fig. 3 is a side view of the mounting . ele-

ment illustrating a step 1n its construction ;
view of Fig. 1; Fig. 5 15°an
of Fig: 1; and,

Fig. 4 is a plan

and side vi

-

mvention.

In carrying out niy invention g suitable’

number of radially extending’slots 11:are

[

cut across a lateral face 12 of a'ring or an:

nular band 18. The slots,-'1;1:.e:itend_-'ir-lcng"i-.-_-
the ring:at equal angles to |
1ts axis or center line and: are deeper at the |
inner than at the outer peripheral face of the:|"or tur the | Lo suit . _
. ' ig. 3. tions- after they are in place’ is* overcome.

17 9, as shown by the*lihes 14 in. F ig. -3.: €.
/ hlades"

2r the slots 11 are cut; the ring is severed. | Since. the “required’posifion of  the.
_ | -and expdn being .
shaped over a- form, Intoa segment of a

at & suitable point and expanded, by

ring of larger diamefer, -

‘ +

. The .operation of bending the ring 13 to-
compresses -the metal of
the ring adjgeent to the. outer ‘peripheral
- surface as much as-the mietal adjscent to the.
imner periphéral face is expanded yaridiicons |
~Sequently the slots 11 are changed in form,
- being -:F_mdg;iied;;ah the 1mner-periph eral face

£ . a

[
L

in the county of Allegheny
and State of Pennsylvania, have made a new
and useful Invention in Methods of Manu.

to a method of ] 0
1 fits into the slots 11

Invention is the prodiic- | ment. The face 18 of

a part thereof; Figure 1.
a 'segmental portion or.| th | lucea . |

| thereby grip. the blades. and hold them se-
| 1f any- of the blades are =
aftér the calking strip is
be tightened by flattening

2 1s a plan view and .

_respectively, plan, end -
ews of a blade embodied in.my .

are-,‘;éhﬁﬁgé‘d'ﬁ;ﬁn;.'%,'-r:fﬂr,ﬁi,;

-1nto ‘more. intimate contact with the

of the ring. The
tween the slots

- e re— ———

and contracted at the outer

by the bending,
their original

peripheral face
extending porfions 15 be. =
are -practically unstrained:
and therefore maintain
-shdpe,.and forni arches De-

o Speciﬁéa;tiﬁn of Lett&r#“ﬁatent.- . PatentedMal 29, 1‘"“
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tween- the slots 11, the. radii of which are
equal to the original radius-of the ring 13,

- The blades 16, which are crescent shaped

In cross section are swaged: at. one end tg -

form a base or mounting portion 17, which

the blade fits against

65

of the: mounting seg- .

the undercut face 19 of the slot and the lat- .

eral faces of, the mounting portion are
adapted to form a ¢lose.fit with the lateral

70

Taces of the slots. After the blades are as-

‘between the

‘openings of the slots 11
16 1n place by .causin
mounting portion to-

~

_ the segment 13, the segment is
put 1 place in a slot

20, formed in the -

rotor element of the turbine, and rigidly se-

cured thereto by driving a c¢alking. strip 21
slotted : face 12 | '

<ing 75
of the segment -

13 and the adjacent- face of the rotor slot.

The . calking strip 21

ow,

and locks the blades
“the_metal of the

of the 80
-1n yilelding to -

the  strains induced by the calking, -and

/in place, they cdn

found*to be loose

85

~out the.arched portion 15 of the segment 11

cither "on’ one or-'both sides of the loose g

| blade, thereby: driving the walls of the slot. =
AONLa; 90
| and causing-them to grip the blade more

o dts. necessary.: in
different conditions ) ‘set
| ‘blades of the.different rows at different an-

‘with my invention the necessity of

‘blade

. . '
. - ' .
. .
" [] . ' .
I - . .
]

i
'

turbines, because of the
encountered, to sét the
95

gles tothe -axis of the rotor element, and

gaging

“or turning’ the blades: to suit existing condi.

. The. mountin

4

-cén-be predetermined, the slots 11 can be
“eut j'a;t?'_t:ﬁ) T 8 | 1

:of the blades may be lashed: together in any
suitable manner; either before or after the
sector 13 s secured in.place. - © .
of the stationary

:
’
r

he necessary ‘angle. The outer ends

g pieces’

vanes:are' formed by Slotting, as described,

2-ring-or ségment. of a ring of larger diam-
| eter. than the, moynting slof. into-which it is
" The'ring or ring

to be'eventually mounted.
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'seﬂ'ment is then decreflsed in dmmeter by

elmpmor 1t over a form, which is the dmnp
eter of the mounting slot. -

is to all pl‘aCtIC‘ll purposes the same as the

mounting ring of the blades. .

Throufrhout the claims I'have utlhzed the
term - blades with 'no idea of limiting the
scope of the invention to blades, the word |
being used in its broader sense; ‘that 1s, to

include both the mowno' blades and statlon—

-ary vanes.

What I cIa1n1 1S.

1. The metliod of manufaetm*mo' blade
holding elemerits, Whlch consists in cuttmg a

1111n1be1' of notches n a snbbtantmllv radlal

'dlrectlon across the lateral face of a circu-

lar ring whlch e\:tend mnto tlle rng at an

.:111g1e to its axis, severing the ring and bend-
ing-it to form a Seﬁ'ment “of a cucle of larger

dlameter |

2. The. 1i1ethod of nrznufaeturllw blade

holchno* elements, which consists in cvttmo
a. munﬁer ot notches in a substantially radial
direction across. a lateral face of a circular
band, and WhICh extend into the ring at an
r111g1e to the axis, being deeper at one pe-
ripheral face of the ring than at the other,

c,emnent of a c1role of 1‘11'0e1* ch aeter.

3, The. method of 111a11uf'1ctur1110* blade
holding elements which consists in cuttmcr
a numﬁer of substantmllv radial slots acress
il lateral 'fftce of a c1rcul.;1r rmg, which slots

With a ring so
constructéd the e*ttendmn portions 15 are
arched: by the slots and the mounting ring

953,563

extend lonnltﬂdmﬂlv of the rmcr at fm an-

ﬂle to 1ts axis, severing the ring and benc} :

ing it to form part t of a Ting of different
ﬂmlneter ' |

. The method of 11‘11.:111111?1(:1m*'murr base
Stl‘lpe for blades, which cansists in cntti ng a

number of 1“1(11‘11]) extending slots ACTOSS
the Jateral face of a Ting or mm segment,

 then bending the ring or ring semnent to

form a Sen'ment of a ring of d'l {ferent diam-

| eter of ‘ﬁ]ll(?h the slofted face is ) ]{1te1*511
_fwce |

The method of mfmufacturmﬂ' base

etrlps for blades, which consists in cuttmo

a number of radially extending slots ACross

the lateral face of a mehl]le ring, which

slots extend into the ring and are gequer at

the inner peripheral face, then bending the
ring to form a segment of different diam-

et(,r of xhleh the slot{ed face 1s a ]qteml -

face.

6. The method of 1112111ufactur1110 bELS.L

| etrlps for blades, which consists in cutting

slots across a face of a strip and then bend-
2g the strips to form a ring or ring segment

| =0 that- the slots are narrower at thc outer
- seripheral face of the ring or ring segment.

In testimomy  whereof, I have hereunto

| subscribed mv name this 6th day rof July,
severing the ring and bendmo it to form a -

1907.
MARTIN A. THIEL.

\Vltneeses .
Crares W. \ICGHIJL..
E. W. McCALLISTER.
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