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To oll whem it smay concern:

Brapy, mechanical engineer, a citizen of the
United States, and resident of Chicago,

5. county of Cook, State of fllinols, have in-
vented certain new and useful Improve-
ments in Turbines, of which the following
is a full, clear, and exact deseription.

This invention relates to blades and vanes

10 for elastic fluid turbines. - .

In the manufacture of elastic fluid tur-
bines of both radial and parallel flow typss,
it is now customary to mount the blades for
the rotors and the vanes for the stators in

15 annular grooves in the respective elements.

Tn some turbines with which T am famil-

.iar, the blading material is <rawn or rolled
or otherwise formed into suitable bars of
the desired cross-section and the blades or

20 vanes ave then zuv off of the proper lengih.
These blades and vancs are then mounted |

in the annular grooves in the turbine ele-
ments and are spaced apart in the rows by
means ‘of spacing elements. The spacing
25 elements are short lengths of rod made like
the blades and of the desired cross-secticn
to hold the blades the proper distance cne
from the other in the annular rows.
" Tt has been customary in seme makes of
30 turbines, such as the “ Parsons™ turbines, to
assemble the blades and vanes and spacing
2lements separately; that is, ene at a time,
and thereafter to calk or fuller the spacing
elements so that they spread, thereby grip-
35 ping the -walls of the slots or grooves and
bases of the blades or vanes. With this
method it will be seen that it is necessary
first to machine the turbine blade-holding-
element, such as the rotor or stator, and %o
40 form therein the annular grooves, slots or
recesses for the reception of the blades or
vanes. The individually formed blades and
spacing elements are then mounied sepa-
rately and individually in th~ grooves, and,
45 during the mounting, the spacing elements
are slightly fullered in order that a com-

plete row, or a desired portion of ar row,

niay be assembled and held in place. After
this, it js necessary to go over the row again
50 and again fuller or ecalk the spacing ele-
ments permanently; that is, sufficient pres-
sure must be applied to the upper or ex-
posed portion of each spacing element after

sufliciently to fill the
- to grip the walls of the adjacent blades or

.in one side thereof; blades or vanes are
. placed within' the slots between the teeth

- | the row is completely filled, or 2 desired
Be it known that I, Jomx FKraxkiix | portion thereof, to spread the spacing ele-

55
ments transversely to the applied pressure
grooves or slots and

vanes, so that they will be held firmly

against the vibration and centrifugal forces 60

" encountered.. While this method has been

practiced to a large extent, it hasbeen found

' to be more or less objectionable in the as-
- sembling of turbines and it has further been
. found that repairs in ‘the field, such as the
 replacement of blades or vanes; are made

with great difficulty.
In order to overcome many of the difficul-

ties in practicing the above method and in
-ordér to form: blade strips or partial rings,

70
semi-circles or segnients, Messrs. Parsons,
Stoney - and Fullagar, as illustrated in

- United States Patent No. 655,414 utilize a

base cr foundation ring having teeth milled
75

and the teeth are bent over to grip the bases
of the blades or vaunes. These blade strips
or assemnbled groups permit the use of rolled
or drawn blading material of the proper
cross-section, such as had been used in the

80

‘method - ulilizing the separately formed
‘spacing elements and facilitated the manu-

facture of turbines by permitting the as-
sembled groups of blades or vanes to be
finished ready.for insertion in the grcoves
of the blade-holding-clements while said

g5 -

-elements were being finished to receive the
same. : :

Since Messrs. Paréons, Stoney and Ful- ¢
lagar made their invention in assembled
groups of blades, numerous other attempts
have been made to form assembled groups

~which would be superior to those llustrated

in- said Patent No. 655414, but all with
which T am failiar have utilized one or
more base or foundation strips necessitating
accurate and exnensive machine work and
most of them require the deformation 'of the
blade or vane roots or bases.

An object of this invention is to provide
means for uniting separately formed blades
or vanes and spacing elements into assem-
bled groups or strips ready for mounting in
the turbine elements; "and' for providing 10%

95
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. means-for anchoring the collectively inserted
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blades or vanes forming the groups,or strips
in place in the hiade or vane-holding-ele-
ments of the turbine.
@ With this invention the blades and spac-
5 ing clements are formed just as they arc for
the method heretofore largely used in the
“ Parsons” type of turbines; that is, the
blades, vanes and spacing ciements are cut
from stock which is either drawn or rolled,
1¢ or otherwise formed. into 1z of the proper
cross-section.  Onecid of eash blade or vane
and each spacing element has a hole extend-
~ ing threugh it from front io back; the hole
mey be either punched or drilled, as de-
15 siret.  The punched or drilled biades or
2nes and spacing elemerits ave then assem-
led on 5 rod or wire which, when it con-
tains the desired number to form a group or
strip, may heve its ends upset or riveted in
20 order that the gréup or sirip will be wmore
or less rigid in its nature. ‘

-

-

o

In the drawings, thronghout which like

parts dre designated by similar characters;
Figure 1 s & fragmentary face view of one

25 of the biade or vane-bolding-eloments of a
radial flow turbine taken cn line 1—1 of }ig,
3 showing in section the blades or vanes of
the other blade or vane-holding-element of
the turbine; Fig. 2 is s sectional view on

32 line 2—2 of Fig. 1; Fig. 8 1s a sectional
view on line 3—2 of Mig. 1; Figs. 4 and 5
are detail perspective views of rod from
which spacing elements and blades of the
proper lengths may be cut, as shown by

35 dotted lines in said figure; Fig. 6 is a view
in perspective of a finished spacing element;
Fig. 7 1s a view in perspective of a finished
blade or vane; and, Fig. 8 is a deteil per-
spective view of a blade or vane interposed

40 between two spacing elements; this view
illustrates the manner of asscmbling the
blades or vanes and spacing elements upon a
rod or wire to form assembled groups or
strips.

45 Tn carrying out this invention, the assem-
bled groups or styips may be of any desired
lengt™; that is; they may include any de-
sired number of blades or vanes and spacers
and may either be formed curved orstraight.

50 As illustrated in Figs. 1, 2 and 3, the
invention is shown 2s applied to a turbine
of the radial flow type. It.will be under-
stood, however. that I do nei wish to be

“limited to this type of turbine, as the inven-

55 tiea is equally applicable to turbines of the
pacailel fiow type. The blade und vane-
holding-elements—hoth being designated by
numeral I—are provided with annular slots
or recessés into which the assembled groups,

9. made up of biades or vaner 3 and spacing

elements 4, sre inserted. Fach of the blades
or vaneg & is provided with a punched or
drilied hole 3, while the spacitg elements

. fve provided with u similar hole 8. The

~ tledes or, vades aud spacing elemenis are

arranged in alternate order on the rod or
wire 7. If desired, the hole through the
spacing elements located at opposite ends
of ‘@ group or strip may be enlarged to re-
ceive the upset ends of the svire or rod. In
radial flow turbines, after the blade groups
er strips have been inzerted, I desirably an-
chor the same in place by the application of
a suitable punch which may be applied at
the juncture vf the margins of the spacing
elements and the walls of the slots or re-
cesses, as illustrated in Fig. 1. Tn parallei
flow turbines, the assembled groups may be
secured within the grooves in slots of the
e element In auy well-known mannzr;
cers may be fullered or calked, ot a

soft metal strip may be placed alongside

the gronps in the groove or slot and the sirip
callced as described in the Parsons, Stoney
and bullagar Patent- No. 655,414,

In accordsnce with the provisions of the

patent statutes, I have deseribed one means
of earrying gut my inventicn, together with
the prodnct which I new eonsider to repre-

sen$ the besi embodiment thereof, but I de-.
sire to have it understood that the produet .
shown is only illustrative and that the in-

vention can be carried out by.other means.

S0

I would further have it understood that -

the term “blades” is intended to include
vanes or similar elements either in the stater
or rotor. )

What T claim is:

1. An assembled group of blades for wuse
in turbines comprising blades, separate
spacing elements and meaws for uniting the
same in alternate order. :

2. An assembled group of turbine blades
consisting of blades and spacing meuibers
mounted and arranged in alternate order
upon a re-d or wire.

3. An assembled group of turbine blades
comsisting of blades, a binding member ex-
tending longitudinally of said group and to
which said blades are attached and means
for spacing said blades.

4. A plurality of alternately arranged
blades with séparate spacing elements in
combination with 2 binding member ex-
tending. through holes provided in the
blades and in the spacing pieces.

5. In combinztion with a.terbine blade

holding-element,” an assembled group of
blades comprising blades, separate spacing
elements, means for uniting the same in
aliernate order and means for anchoring the
aembled group to the blade holding-ele-
woaf, '
. In a turbine, the cymbination of a blade
ding-element provided with a recess, a
-rality” of blades and spacing elements,
ans uniting the same.in altérnate order
1 means for anchoring the united parts
v said recess.

7., In a turbine, the combination of a blade
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holding-member provided with a recess, 2 i
plurality of alternately disposed blades and j
spacing elements unifed by a wire or rod |
and means for anchoring the united parts
within said recess. »

8. In a turbine, the combination of a blade
holding member provided with a recess, 2
plurality of blades and spacing elements.
means uniting said blades or vanes and
spacing elements in alternate order - and
means for anchoring said spacing elements
in said recess. oo

9. In a turbine, the combination of a bl=de
holding-element, a plurslity of blades and
spacers, means for uniting the biades and
spacers. into an assembled group independ-
ent of the blade-holding element and
means for anchoring said assembled group
to th> blade-holding-element. o

10. Ir a turbine, the combination of a
blade holding-member, a plurality of blades
and spacing elements, means engaging sald

mately at the base théreof for uniting the
same into an assembled group ard meaps
for securing said group incperative position
upon said blade holding member.

i1. Tn combination in a turbine, a blade
holding-element, blades comprised in a row.
spacing pieces located between the ends of
the blades of said row and having faces con-
forming in contour with the concave and
convex faces of the blades and a- binding
member passing through the blades and
spacing pieces. .

19. In combination in a turbine, a blade
holding-element provided with a recess,
blades comprised in a row, spacing pieces
Tocated within said recess between the ends
of the blades and having faces conforming
in econtour to the concave and convex faces
of the blades and a binding member passing
through the blads and spacing pieces and
located within said recess. .

13. In a turbine, a blade holding-element.
blades of vanes extending therefrom, a
binder sirip passing through the blades and
separate spacing elements mounted on said
strip between the adjacent blades.

14. An assembled group of turbine blades
consisting of. blades, spacing means and 2
wire or rod for locking said blades to said
spaciiy means. :

15. An assembled group of turbine blades

consisting of blades, spacing weans and an
= b

agent, independent of said spacing meens;
for locking szid blades to said spacing
means. - ;

16. A plurality of alternale blades and
intermediate spacing pieces comprised in a
row, a binding member projecting through
holes provided in the buses of the blades and
in the spacing pieces for uniting the blades
and the spacing pieces together. _

17. A plurality of alternately arranged
blades and intermediate spacing pieces com-

‘prised in a row and means extending

throuzh holes provided in said blades for
uniting the blades and the spacing pieces
together. ’ .

18. A plurality of Llades comprised in a
row. intermediate spacing pieces located be-
tween adjacent blades and provided with
faces conforming in contour with the con-
tour of the contacting faces of the blades
and menns for securing said blades and said

pieces into an assembled row.

19. A substantially flexible bladed strip
ready for insertion in a turbo-machine
graove coniprising blades, separate distance
pieces and substantially flexible connecting
means which are of less width than the
roote of the blades.

20. The herein deseribed new article of

manufacture comprising a plurality or
series of blades spaced apart and fastened
together at their bases in such manner as 1o
formm a common base, therefor, substantially
as deseribed. ’ :
91. The herein deseribed new article of
manufacture, comprising a plurality of tur-
bine blades and a plurality of spacers ar-
ranged in series and permanently secured
togethier in such relation, the base formed

by the ends of said blades and said spacers.

being shaped to fit the groove of a turbine
member, substantially. as deseribed.

22, A substantially flexible bladed strip
ready for insertion in a turbo-machine

‘groove, comprising blades. separate distance

pieces and substantially flexible conuecting
means introduced into the distance pieces
and roois of the blades. _
In testimony whereof T aflix my signature

in presence of two witnesses.
JOHN FRANKLIN BRADY.
Witnesses: :

Carn H. Crawroxp,

Crars Heyyaxx.

Copies of this patent may be obtained for five cenis

sach, by addressing the # Commissioner of Fatents,

Washingion, D. €.
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