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Lo all whom it may concern. - ]is 3 similar section showing one mode of se-
Be it known ¢hat I, Birezrn LaUunesTrOM, | curing the stiffening rings to the supporting

2 subject of the King of Sweden, residing at | strips for the blades or vanes. Hig. 7 is g
- Flemwngeatan 8, Stockholm, Sweden, have section similar to Fig. 1, showing the ends
5 Invented certain new and useful Improve- | of the blades or vanes Hush with the outer go

ments in Manufacture of Vane Series tor | surface of the supporting strip. Fig. 8is a
Gras-Turbines; and I do hereby declare the | like section, enlarged, showing the ends of
following to be a full, clear, and exact de- | the blades or vanes terminating within the -
- scription of the invention, such as will supporting strip, and also showing the stiff~

10 engble others skilled in the art to which it ening ring. Fig. 9 is a transverse section 65.

- appertams to make and use the same, ref- through the inner supporting straps of two
erence veing had to the -accompanying | series of blades or vanes and the interposed
drawings, and to letters or Ligures of refer- | stiffening ring, showing the lateral ecges of
~ence marked thereon, which form a part of | the supporting strips as flanged or bent into
15 this specification. o locking engagement with the stiflening ring. 79
- 'This invention relates to the manufaciture Kig. 10 is a horizontal section through one

of vane-series for gas turbines; my object | of the supporting strips with its blades or

herein being to produce, in a simple and vanes, the section being taken on a plane im-

eflicient manner, a unitary vane structure of mediately above the stiffening ring in fig. o
20 relatively great strength, which can be read- 9. Kig. 11s a view similar to Kig. 4, show- 75

- iy applied to or removed from the rotating | ing a vane structure designed for sn axial-

or fixed parts of a turbine, as oceasion may | turbine. , -

‘require. - . s - | Inthe drawings, 1 indicates the blades or

_In carryihg out my invention the respec- | vanes; 3 the thin supporting strips in which
- 25 tive ends of the vanes or blades are joined | the ends of the blades or vanes are mounted, 80

with thin metallic supporting strips, and the | and 4 the stout stiffening rings {o which the
latter are then rigidly seurced to stout stitf- | said strips, with their blades or vanes, are

CILINLY IINES, 85 _wiﬂ be hereinaftermore partic- | rigidly affixed. , o

ularly described and then duly claimed. | In the manufacture of vane series for
36 - While the structure produced according | radial turbines, the parts 3 are first made in 85

to my invention is applicable to both radial straight strips with appropriate pertorations, -
and axial turbines, 1t is particularly useful |.as 27 into which the en"f"s_of the blades or

- 1n, ‘connection with the former, wherein, as.| vanes ave 1nserted and secured, which strips

18 well understood, the speed of rotation and | are thereupon bent into the desired circular
35 the resulting dimensions and cconomy . of | or segmental form. - The vane ends are then 90

~the apparatus depeud upon the efliciency of | welded to the strips through the medium of

‘the connection between the vanes and their | & suitable blow-pipe or an eleciric voltaic
ring-bonds, Inasmuch as the centiifugal | ave, If desired, the vane ends i 7 be

force.due to the operation of the vanes is caused to project slightly bevond the sur-

40 taken up entirely by such bonde. _ tace of thestrip, as in Fig. 1, and be smelted
In the annexed drawings, Figure 1 is & | theroto. The vane supporting strips are -

borizontal section through a portion of the “rigidly affixed to the thicker ring menibers

b
Y

thin supporting strip with several blades ory 4, which constitute an effective stitfening

vanes applied thereio, with projecting ends, | and relnforcing  bond for the structure, .
‘5 the same being illustrative of the asseni | This being done, the prejecting odges of the 100

bling operation. Fig. 2 is a vertical section strips 3, and all other superfluous porfions
through such blade: or vanes showing the | of the structure, may be removed by grind-
supperting strip theefor in elevation. Fig. | ing, turningyor otherwise finisking the same,

3 1s & similar secticn showing the edges of | as mdicated by the cotted lnes in Fig, 3.

80 the supporting striy: reduced to the edges of | The assembled blades or vanes may be 105
~ the blades or vanes. Fig. 4 is g plan of & | affixed to the stiffening rings 4 by welding or -
portion” of the completed vane structure | scidering, in which case, as indicated in g,
showing two series of assembled vanes with 6, the said rings may be conveniently pro-
the stiffening tings combined therewith. | vided with grooves or nutches, as ab 5, for

55 Hig. 5 is a vertical section of Hig. 4. ¥ig. 6 | the recepiion of the moiten metal. Where 110
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the vene series arve affixed to the stiffening
rings by soldering, the welding of the vane
ends to their supporting strips, may be
omitted, inasmuch as during the soldering
operation the solder will fiow into the holes
of the supporting-strips and envelop the
vane ends therein, In that case, the vane
ends, instead of projecting beyond the sur-
face of the strip, should either be flush with
the same, as in Hig. 7, or lie within the strip,
as in Kig.-8. -

1418 not essential that the union of the
vane serles with the stiffening rings be ef-
fected by soldering or welding, as, in pur-
suance of my invention, 1 can effeétually
unite the contiguous.supporting and stiil-
ening rings by correspondingly reducing

-~ the width of the vane ends and the length

20

25

30

45

against the proximate stiffening rin

of the openings in the supporting 1ings |
strips being El‘owded with perforations m

which receive the same (as at 6, Fig. 9) and
then flanging or bending the laterally pro-
jecting eggea of the supporting strips hard
og, Qs
indicated 1 Kigs, 9 and 10. -
In Fig. 11, 1s illustrated a pilan of a por-
tion of & vane series for an axial turbine, the
same being constructed in accordance with
my invention and embodying the charag-

teristic supporting and stiffening ring tea-

tures thereor.
I elaimg—

- 1. A umtary vane structure camprising |
a series of vanes, thin strips fixedly joining

the ends of said vapes, and stiffening rings

to which said strips are rigidly secured.

2. A unitary vane structure comprising
a plurality of series of vanes, thin strips
fixedly joining the ends of the respective

series, and an interposed siiffeming mng to

which the strips of adjoining series are
rigidly secured.

3. A unitary vane d
o series of vanes, thin strips joining the ends
of gaid vanes, and stiffening rings with which
said strips are bent into locking engagement.

4. A ‘unitary vane structure comprising
¢ plurality of sertes of vanes, thin strips

structure comprising

11,668

joining the ends of the respective series, and
an interposed stiffening ring with whieh the
strips of adjoiniug series are bent into lock-
ing engagement.

5. A unitary vane structure comprising
a series of vanes, thin strips provided with
perforations in which the ends of said vanes
are entered and fixedly secured, and stiilen-
ing rings to which said strips are rigidly
secured. o :

6. A unitary vane structure comprising
a series of vanes, thin strips provided with
perforations in which the ends of said vanes
are entered and secured, and stiffening rmngs
with which the edges of the strips are bent
into locking engagement.

7. A unitary vane structure comprising a
plurality of scries of vanes, thin s{rips Joni-
ing the ends of the respective series, said

which the ends of the vanes are entered and
secured, and an interposed stiflenmy ring
with which the strips of adjoming series are

‘bent into locking encagemeoent.

8. A unitory vane structure comprising o

series of vanes, thin strips to which the ends

of the vanes are welded, said strips bemg
provided with perforations which recetve
the ends of the vanes, and stiffening rngs
with which the said strips are bent into
locking engagement.

g. A unttary vane structure comprising o
plurality of series of vanes, thin strips to
which the ends of the respective sories are

welded, said strips being provided with per-

forations which recerve the ends of the vanes,
and an interposed stifeniug ving with which
the strins of adjoining series are bent nto
tocking engagement,

In testimony, that T claim the foregemyg s
my invention, I '
presence of two subseribing witnesses.

| PIRGER LJUNGSTROAM,
Witnesses:
JARL HRIBERG,
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