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10 Clarms.
| 1 - |
f Th1s mvention relates to rotor blades for tur-—

bmes COMpressors, blowers. or. the hke and to
Qi method of- makmg such, blades More par-

o tloularly.. the invention is: d1rected to. a novel

‘sheet. metal hollow blade. and to a method of
making- sa1d blades The. blade construotmn
“herein dlsclosed is des1gned for use as:a. turbine
Obwously, however, the invention
is also apphoable to blades for compressors blow-
‘ers-and like devices.

"The: blades: of turbines are oommonly pro-

o vided with a shelf: portlon abutting the: shelf
- portions of adjacent blades to: define an -an-
- _nular boundary for- the turbme motwe ﬂu1d An

| "obJeot of this invention comprises the provision
of a blade eonstruction and. a method of fabri-
cating same whereby the main and shelf parts
of each blade are made- separatelyr and. then 2.5~
sembled: together.

Tt is also common practice to make turbine
_.blades hollow for reducing the: We1ght of the

R .71. blades and for permitting the ﬂow of a ooolmg

~ medium through the blades.: A further object

of this invention: res1des in the provision of a -

B novel methed of making. a hollow blade. and in

' the:structure of the blade perse.
- Specifically the invention comprises a hollow:

' sheet metal blade made in two. parts, a blade
shelf part and- o, blade main. part both said

parts being formed of sheet metal material.

. The shelf part of the blade- is. prowded with a

© split. shank to. permit spreading of the sides of

said: shank so that the working portron of the

 blade main part may be: inserted between said

'}-?’_-'turb1ne rotor blade embodymg the mventmn'

(CL. 253--39 15)

2

external Rey-hole~like proﬁle thereby permitting

- said. blade to- he secured in a, key-—hole-hke slot

g

.
i .F

Other obJeots of the mventlon Wlll become-_
apparent upon readmg the annexed detailed de-
sorlptlon in oonnectlon wlth the drawmg in

- which:.

Figure 1 1is. an exploded perspeotwe wew 11-"

'.'lustratmg a. portion. of a turbine.rotor with a

This. procedure permits the
- construction of a strong and economical blade.

L)

[
-l
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said figure also. 111ustrat1ng the method of Se~

curing sa1d blade to said rotor;

Flgure 2.1 an exploded perspeotwe Vlew 11-
lustrating the main . and shelf parts of a. blade

and. the method of assembllng said blade parts

Flgure 3 is a perspeotwe view, partly in sec-
t1on of the completed blade assembly, |

F1gures 4. and 5 are sectional views respec-—
twely taken along 11nes 4-——-4 and 5—5 Of F1gures N
1.and 3 and also. 1llustrat1ng the adJacent blades;

Flgure 6 is a perspeotlve view of a Spreader
member for use in oonnectlon with an internal
baﬂle member controllmg the ﬂow of z) heat ex-—
change medium. through a. blade, |

Figure 7 18 a perspeotwe view of an elongate
strip of sheet mater1a1 cut and formed so that
said str1p can be folded about a oylmdrlcal pin
1nto 9, bafﬂe member for dlsposzltlon W1th1n 2

| turbrne rotor blade

Flgure 8 is %) perspectn}e VIEW partly 1n sec-

ticn, of & baffle member W1th 1ts spreader mem-

| ber dlsposed therein;

35

sides and through a hole in the deck of the_ .

shelf part; sald hole: bemg shaped to oorrespond
to the: profile of the adjacent workmg portion
of the blade when said two parts are assembled

- In addition, each blade main part is made from
an elongate str1p of sheet-hke mater 1a1 by form- |

'[ ing each end of said strip to the profile and
‘shape of one face: of the desired blade and. fold-

 ing said strip about an axis disposed across the

center of said str1p and d1sposed transverse to

40

45

' 'the long: dimension of said strip, so.as to brmg_ ‘,

the 1ong1tud1na1 edges of one. end of sa1d strlp

~ adjacent the longitudinal edges. of the other end

.Gr said: strip. Saild adJacent edges are then se-

- cured together, as by welding, to form the lead-
Th1s con-

' _struotlon permits easy oontrol of the grain flow

~ lines in the blade material thereby permitting

- the construotlon of a blade which is both strong
| _'and llght in Welght Preferably, the shank por-

mmmmmm

Flgure 918 a perspeotlve v1ew of an elongate
strip of sheet metal mater1a1 from whwh the

main part of the blade is formed sald mater1a1

bemg cut and machmed to the prOper s1ae |
F1gures 10 and 11 are seotmnal VIEwWs taken -

'along lmes ll]--—-l!l and ll—-ll of Flgure [+3

Flgure 12 is a. perspeotwe view of the mater1a1

......

- been formed to the proﬂle of one faoe of the_

blade

F1gure 13 is.a perSpeotNe view, partly in sec-
tion, 1llustrat1ng the completed mam part of a
blade i

rrrrr

mater1a1 from Whlch the deok of ‘the shelf part

| of the blade ean be formed therefrom

50
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“1gu1e 15 1s 2 per spectrve vzew of the oeok of a

blade shelf part | .
Frgure 16 is 2 perspeotwe view 1llustrat1n
1n side- by side. relatlon the two halves of the

.....

ur'l"
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ing, a blace {6 'embodying-'the invention 00_1_11-'
prises a shelf part (2 and a main part {4 adapied

to be assembled together and secured in kev-hole-

ike slots {6 in a turbine rotor (8. Preferabkly and

as illustrated, the slots {8 extend across the pe-

rivhery of said rotor {8 in a direction inclined to

the axis of said rotor such that said slots are
substantiallv parallel to a line icining the lead-

" ing and trailing edees 20 and 22 respectively at

“the i_nner end of the working portion Z& of the
blade 18. Obviously, however. said slots 1§ may

10

‘be otherwise inclined, for examiple they may be

disposed parallel to the axis of the rotor 8.

By “working portion” 24 of a blade 1€ is meant

that portion of said blade which reacts with the

- fluid, For example, in the case of & compressor

15

or blower the working portions of their blades

act against the fluid while, in the case of a tur-

- bine, the working portmns of the blades are acted
20

against by said fiuid.
The blade shelf part {2 of each blade (8 is
formed as hereinafter described and comprises a

deck 26 with a pair of spaced arms 28 and 30

extendinge from said deck to form the side walls

~ of a split shank construction for said shelf part.
- As best seen in Figure 4, each deck 28 has a width
and a shape such that it substantially abuts the
decks 26 of the adiacent blades to form a con-
tinious inner annular boundary for the fiuig
with which the blades (6 react. In addition, each
deck 26 is provided with a hole 32 throuch which

20

o)

the working portion 24 of its associated blade

main part {4 is inserted as hereinafter descriped.

The shank arms or side walls 28 and 238 of each .

shelf part 12 converge to a reduced width portion

33 adjacent its shank end and each arm or side

wall terminates in a hollow semi-cylindrical por-
‘tion 34 facing a corresponding semi-cylindrical
portion 34 on the end of the other arm or side
wall.

hole-like slots 16 in the rotor 18.

Accordingly, the split shank end of each &
- blade shelf part has a hollow key-hole-like pro-
file and said profile is such as to fit the key-

" is inserted between said side walls or arms and,

as indicated by the arrow #8, said main part {4
is inserted through the hole 32 in the deck 26,
until its tubular end 40 is received between the
semi-tubular ends 34 of the blade shelf part 12.
The profile of the hole 32 is such that when s
blade {§ is thus assembled, the walls of said hole
snugly fit about the adjacent portion of its blade
main part {4. Although the pitch of the work-
ing portion 24 of each blade {0 progressively
changes slightly from its deck 26 to its outer or
tip end, as is conventional in turkine blades, the

‘cross-section of said working portion progres-

sively decreases from its deck 28 to its tip end,
thereby permitting insertion of a blade main part

14 through the hole 82 in its deck 26.

After assembly of the shelf and main parts to

' form a co*npleted klade {0, said klade is mounted

on the rotor {8 by insertion of its composite
shank end into a key-hole-like slot {6 in the rotor.
18 and then g pin 50 is driven into the tubular

end 48 to securely anchor the blade in position
on the rotor {8. FEach blade (8 is similarly con-

structad, assembled, and secured to the rotor {8.
For simplicity, however, only one blade {0 1s

“illustrated in Flgure 1.

With the shank ends of the two parts I2 and

{6 of each blade 16 secured and held together
in & rotor slot 1€,

each said part tends to dampen
yesonant vibrations which may tend to occur in
the other of said parts. If desired, the blade parts

{2 and 14 of each blade {0 may be brazed, welded,

or octherwise S'ecuved together along their abut- |
ting surfaces. |

As previously mentioned, a sulta,ble cooling
medium may be introduced invo the turbine

~ blades through the openings 42 In their blade

shanks. To facilitate cooling of the blades, a
bafile member 52 is preferably disposed within
each blade. For reasons of clarity, said baiile

" member is not illustrated in Tigures 1 and 2 al-

The blade main part {4 of each blade 18 is

formed as hereinafter described. Said main part
{4 comprises an eloneate strip of metal in which
the two ends of said strip comprise the faces or

Worklncr portion 24 of the blade and an interme-

diate length of said strip, between saild ends,
 forms the shank 36 of said main part 8. Like
the split shank of the shelf part of each blade 0,

the shank 36 of its main part {4 also has a key-

o0

hole-like profile and said profile is adapted to fit .

within the internal kev-hole-like profile formed
by the facing sides of the ends of the arms 28
and 38. Thus, the shank 36 cf each blade main
part 14 has a reduced width section 33 and termi-
nates in a hollow c¢ylindrical ¢r tubular end por-
tion 40. The tubular end rortion 48 of each blade
main part 14 is adapted to be co-axially fitted
between the semi-tubular ends 34 of the arms
28 and 30 of its shelf part {4 with the reduced

00

60

through each blade.

thoucgh it would be visible thlough the opﬂmng

42 in the shank of the blade.

Referring now to Flgures 2 to 6 inclusive, the
hafie members 52 have a profile similar to but
smaller than the internal profile of the blade main
parts 12 in order 10 leave a space therebetween for
flow of the cooling medium radially outwardly
Like the blade main part
{5, each of the haffie members 52 has a shank por-
tlon 54 with a tubular end disposed around the
pin 56. In addition, dimples 56 are formed in the
bafile members to keep them spaced irom the in-
ternal walls of the working portions 24 of their
blades. Also, the bafle members 52 do not have
openings corresponding to the openings 42 in the

" ghanks of their respective blades, whereby, when

a, cooling medium is in_troduced into the blades
(8, through said shank openings 42, each bhaifle

member 52 confines said medium to flow through

its blade along the space between sald bafle mem--

~ber and the adjacent internal wall of the working

 width section 38 of said main blade part 14 fitted

between the reduced width portion 23 of said

arms 28 and 308. In addition, and as illustrated,

each blade main part {4 of a turbine blade 10

65

is hollow and may have an opening 42 in the lead- -

ing edge of its shank 36 for the admission of a

~ suitable cooling medium mto said turbmn bla,de_ -

10, |
The shelf and main parts of a blade {0 are as-
sembled as indicated in Fisure 2. Thus the shank
side walls or arms 28 and 30 of the blade shelf
part 12 are spread apart, as indicated by the
arrows 44 and 46, and the blade main part ll;!

'pmtlon 24 of its blade.

In this way the balfile
members 52 provide intimate contact between
said cooling medium and the walls of the blades
19, Said cooling medium may discharge from the

“cpen tip or outer ends of the blades [0 into the

fiuid with which said blades react or the tipsof all
the rotor blades 10 secured to the rotor {8 may
be connected tosether by a ring into Whlch sa.ld

- cooling medium discharges.

 plades instead of turbine blades, it may be de- -

5.

If the blades 1§ are used as air compressor'

sirable to pass a heating medium, instead of a
cooling medium, through at least some of the



. In addition to the bafile members §2, a spreader

- member 58 may be disposed within each blade {3
 between the shank ends of its bafle member 52.

' The function of each spreader member 58 is to
keep the two faces of its associated baffle member

blades in order to prevent formation of ice there-

from collapsing againss each other under the

~ action of the centrifugal forces acting thereon
-~ . during rotor rotation. Each spreader member §8
~  is secured in position within its bafile member— -
 for example by spot: Weldmb thereto or in any
~ other suitable manner. Preferably the: spreader
. members 58 are also of sheet metal construction

and the outer surface of said members is fluted

L  as indicated at. 68 to provide said member with
| sufficient strength and rigidity to keep apart the

faces of the baffle member 52.
The bafile members. 52 are each folmed from

" an elongate strip of shzet-like material 62, as
" {llustrated in Figures 7 and 8.

| 8. The two end halves
“of said elongate strip are cub and formed by suit-

able dies to a profile similar to but somewhat
smaller: than the internal profile of one of the

o  faces of & blade main vart (4. In addition, said

strip 62.is provided W1th the d1mp1es 58 previously
mentioned. |
- Then, g cylindrical pin ﬁﬁl is disposed across
the Imddle of the strip 62 transverse to the long

- dimension of said strip. Thereupon, said strip is ¢
~ folded about said pin so as to wrap a2 small central

10

- sgid strip.

25353:146
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: strlp 18 is-similar to the previously- descrlbed_

folding of a. baffle member strip §2 about a pin 64

except a. completed bafile member 52 is disposed
between said pin 64 and said strip 78. Thus, &
small central length of a strip 78 is wrapped ap-
proximately 360° about said pin 64 with the two -
ends of said strip extending laterally from said

pin and with the longitudinal edges of each. end of

said strip being disposed adjacent to the corre-
sponding longitudinal edges of the other end of
This latter folding oper ation forms a

- hollow blade main part {4 with a baflle membper

20

* length of said strip 62 approximately 366° about |

~said pin withh the two ends of said strip extend-
 ing laterally from said pin and with the longi-

tudinal edges of each end of said strip disposed

adjacent to the correspondmg longitudinal edges
- of the other end of gaid strip, thereby forming
. a bafle member 52. Prior to said folding cpera-
~tion, a spreader member 53 is disposed adjacent

~ the pin 64 so that, upon folding sald strip, said
- spreader member is disposed m position between
 the sides of the shank end 54 of the resulting

‘bafie member £2. Also, the longitudinal edges of

‘one end: of the strip §2 are preferably folded over

the. longltudma,l edges of its other half, as indi-

only frietionally clamped together so that rela-

~ tive sliding movements of said engaged edges, in

response to vibratien of its blade, tend to dampen
said vibration. In addition, the spreader member

41}

o  cated at 68 and 87 in Figure 8. The engaged
 longitudinal edges at. 66 and 67 are preferably

58 may be spot welded into position as indicated

‘at, 68, Figure 8, and as previously mentioned.
As illustrated in. Figures 0 to 13, each blade
-mam part {4 is formed from an elongate strip of

' sheet-like material 70 in a manner similar 1o

-the method of forming the bafile members 52. In
“Figure 9, the strip 78 is flat except its longitudinal
 edges 72 and 14 are slightly tapered on one side
as illustrated in Pigures 10 and 11 ‘respectively.
This tapered edge construction £ acilitates the sub-

~ sequent formation of the relatively thin trailing

- edge of each blade 16, The reason for the ogee
curved edge portlons 16 at the center of the two

Iongltudmal edges of the str ip 70 is hereinafter g:

explained.
- The two ends of the elongate strlp 710 are each

now formed by suitable dies to the profile and

' ‘shape of one of the faces of a blade main part.

& The resulting strip is indicated at 18 in Fig-
ure 19. ‘The elongate strip 78 is then folded about
g, baffle member 52 and a pin 64 (assembled as in

- Pigure 8) with said pin disposed across the- center
~ of said elongate strip and disposed transverse 1o

the leng dxmensmn of said strlp ThlS foldmg of

52 disposed therein. A small length of an ad-
jacent pair of said longltudmal edges are spaced
anart to form the opening 42 in the shank of said
blade part. The remainder of saiq longltudmal |
edges of the two ends of the sirip T8 are then
weldged or otherwise secured together to form the
leading and trailing edges of a blade main part

14, the welds at the 1ea{1mg and trailing edges of .-

2, blade 8 being indicated at 18 and 89 in Flg-
ure 4.

The pins 52, used for anchoring the b?ades 10-t0
the rotor 8, have a slightly larger diameter than
the pins. 84 in order to provide a tight fit between
each blade and the walls. of the rotor slot i 6.
With this construction, the pins §4 are removed
before each blade main part {4 and its shelf part
2 are secured to the rotor {8, as described in con~
nection with Figures 1 and 2. Alternatively, how-
ever, the size of the rotor slots {6 may be such
that each blade 18 with its pin 64 may be tightly

driven into a rotor slot 18. A blade main part
- 14 with its internal baffle constructwn is best illus~

trated in Pigures3and 13. -
The ogee curved edge portions 16, at the cen-

ter of the two longitudinal edges of A, strlp 10,
are provided in order that the end faces of its
subsequently formed tubular shank end 28 are

‘paraliel to the plane of the rotor disc [§ when
‘said tubular shank end is disposed in a slot 15

in said.rotor, said slots being inclined to the
rotor axis. Obviously, however, if the slots 1§

are formed parallel to the rotor axis, the ogee

curved edees 16 would be replaced by straight
edges. parallel to the long dlmensmn of the strip
18.

At thls point lt should be noted t‘lau 1115tead
of forming each end of an elongate strip 10, to

the profile and shape of one face of a blade
main part {4, prior to the folding operation about

9, pin 64, said forming operation may be per-
formed after at least part of sald folding oper-
atmn o

Figures 14 to 17 inclusive, illustrate a method
_of forming the shelf parts {2 of the blades (4.

The deck 28 of each blade shelf part is formed

from a flat piece of sheet-like material 8! cut
to: the shape illustrated in Figure 14. The edge
portions 82, 84, 88, and 88 of said flat sheet &U
are then foldsd along the det-and-dash lines

- 99 to form a downturned flange arcund o deck

| metal stampings.

95, In addition, the hole 32 is cut in the deck
26 to permit: insertion of the blade main part
therethrough as hereinbefore described. The
shank of each blade sheli part 12 has a split con-
structlon and comprises the two side walls 28
and 30. Ag illustrated in ¥igure 16 each side
wall 28 and &0 is sep&mtely formed from sheet
The shank side walls 28 and

" 30 of a blade shelf part {2 are illustrated, in

assembly with a deck 26.
walls 28 and 39, remote from. their semi-tubu-

the exploded view of Figure 16, prior to their
The ends of the side

la,r ends 34, are secured. to the flanges 32 and
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7
86, respectively, of their deck 28, for example by
- welding., With this construction, each hlade shelf
part 12 has a deck 26 and a split shank compris-
- ing side walls 28 and 38. |

~ Preferably the hole 32 in the deck 28 of each
plade is formed with an inturn flange 92, as

illustrated in Figure 17. With this fiange con-
struction, the centrlfugel forces acting on each
deck 28, durmg rotor rotation, tend to cause said
fiange %2 to grip tightly the adjacent portion
cf ils associated blade main part 14. This flange

construction has not bheen illustrated in Figure 2.

- Since the side walls 28 and 38 of each blade
shelf part {2 constitute continuations of the deck
flanges &% and 8§86 of said shelf part, each shelf
part can readily be formed from a single piece

0of sheet-like material instead of from the three
With

pieces illustrated in Figures 14 and 15.
the construction iliustrated, however, the junc-
tion between the side walls 28 and 38 and the

deck flanges 62 and 3% increases the 1*igidity ot

sald deck.
While X have described my inveniion in detail

10
- posed within said main part for confining said

15

20

in its present preferred embodiment, it will be

obvious to those skilled in the art, after under-

29

standing my invention, that various changes and

modifications may be made thersin without de-
parting from the spirit or scope thereof. I aim
in the e,ppended claims to cover all such modifi-
cations.

I claim as my mventzen
1. A rotor for compressors, turbines, blowers
or the like: said rotor having a rim with 2 plu-

rality of circumierentially spaced slots, each said
siot exbtending at least part way across the pe- 3

riphery of said rotor rim and having a reiatively
wide pertion radlally inwardly of
richery; a plurality of blades each sscured in
one of said slots and extending radially outwardly
thierefrom, each of said blades comprising a sheli
part and a main part, each blade shelf part hav-
- ing a deck and a split shank extending inwardly

from said deck and terminating in facing semi-

tubular portions, the sides of said split shank
heing fitted between the sides of one of said slots,
‘egch blade main part having its working por-

ion nrojecting through the deck of ifs asso-

iated shelf part and having a shank disposed

beween the sides of the shank of its associated
shelf part, the shank of each blade main part

terminating in a tubular portion disposed be-
tween the Tfacing semi-tubular pertiens' of its

.rl'.llj
ot

e rotor pe-

40

‘relative to the adjacent »

a

-tha,t said tubular end is dlsposed between said .

semi-tubular portions.
3. A hollow blade as descrlbed in clanp 2 in

which the shank of said blade main part has
ail opening for the admission of a heat exchange
medium therein.

4. A hollow blade as descnbed in claim 2 in

~which the shank of said blade main part has

an opening for the admission of a heat exchange -
medium therein; and a hollow bafile member dis-

medium to flow over the interior surface of the
working. portion of said blade, said baffle mem-
ver having a profile generalliy similar to that of
said main blade part and comprising a single
strip of material with the intermediate portion
of said strip forming a tubular end of said baffie

- member concentrically disposed within the tubu-

iar end of said main blade part.

o, The method of making 2 rotor bklade for
turbines, compressors, blowers or the like: said
methed comprising the steps of fermm a blade

- shelf part with a deck having a hole therethrough
and 2 pair of space

arms extending from said
deck; ferming a blade main part with a working
portion and a shank; and inserting the working
porticn of said main part between said arms and
threugh said deck hole cnly so far as t0 leave the
shank of said main pa,rt between the sides of sald.
split shank

6. The method of making and securing a blade
ior a eempreeeer, turbine, blower or the like, to

a rotor having a slot across its periphery with
smd slot having an enlarged cylindrical portion
radially inwardly of the rofor periphery: said
method comprising the steps of forming a blade .
shelf part with a deck having a hole therethrough
and with a pair of spaced shank arms extending
from said deck and having facing semi-cylin~
drical shank ends; forming a main blade part
with & working por tlon and 2 shank portion hav-
ing a hollow cylindrical end of enlarged widih
art of said shank; in-
serting the working porticn of said main-'blade
part between said arms and through said deck
hgle 50 as to leave the hollow evlindrical shank
end of said main blade part embraced by said

semi-cylindrical shank ends; inserting the shank

- ends of said main and shelf blade parts into

=i
L

associated shelf part: and a pin tightly fitted

within the tubular portwn the shank of each
plade main part.

2. A hollow blade for the rotor of a turbine,
compressor, blower or the like in which said rotor
has a slot extending at least part way across
the rotor periphery and saild slot has a rela-
tively wide portion radially inwardly of the rotor

N
G

60 e

periphery: said blade comprising a main part and

g shelf part: said shelf part having a deck with
g paiy cf spaced arms extending from said deck
and terminating in facing semi-tubular portions

- adapted to be received within said rotor slot; said

main part comprising a single elongate strip of
material in which the two faces of the working
portion of said blade are forined by the two ends
of said strip and the shank of salid main part
includes a tubular end formed by a length of said

strip intermediate said two ends; said main and

shelf parts being arranged with the working por-
ion of said main part extending through the

deck of said shelf part and with the shank of

said main part disposed between said arms soO

65
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- slot; and then driving a cylindrical

part.

sald rocor slot with said hollow cylindrical end
and the embracing semi-cylindrical ends received
within the enlarged cylindrical portion of said
pin into said
hollow cylindrical shank end ef the main blade

7. The method of makmg and securing a blade
for a compressor, turbine, blower or the like, to
a rotor having a slot across its periphery with
sald slot having an enlarged width tubular por-
tion radially inwardly of the roter perichery; said

‘method comprising the steps of forming a blade

shelf rart with & deck having a hole therethrough
and with a pair of spaced shank arms extending
from sald deck and having facing semi-tubular
shank ends; forming a main blade part with a
working portion and a shank portion having =
hollow tubular end of enlarged width relative to
the adjacent part of said shank portion; assem-
blying the main and shelf blade parts with the
shank porfion cf the msin blade part disposed
between the shank arins of the shelf blade part

s0 that said semi-tubular ends of the shelf blade

part emprace the hollow tubuiar shank end of the
main blade part and with the working portion
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._ of sa1d main blade part projecting through said
- deck hole; inserting the shank ends of said main
- and shelf blade parts into said rotor slot with
~said hollow tubular end and the embracing semi-
' tubular ends received within the enlarged widta
- portion of said slot; and then driving a pin into
- said hollow tubular shank end of the main blade

- part.

- BA hollow rotor blade for turbines, compres-
- sors, blowers, or the like; said blade comprising

~'a main part and a shelf part; said shelf part

' “having a deck with a pair of spaced arms extend-

} “ing from said deck and terminating in facing

‘semi-tubular end portions; said main blade part
comprising a working portion and a shank with
said shank being disposed between said arms and

' having an end portion disposed between said

semi-tubular end portions and with said working

 portion projecting through sn opening in said

| deck, said main blade part working portion being

' hollow and said main blade part shank having
. an opening providing communication between the
- outside of the blade and the mtermr of sald

~ hollow working portion.

_. 9. A blade for the rotor of a turbme com-~
~ pressor, blower or the like in which said rotor
~ has a slot extending at least part way across the

rotor periphery and said slot has a relatively

wide portion radially inwardly of the rofor

periphery: said blade comprising a main part and «

~a shelf part; said shelf part having a deck with

a, pair of spaced arms extending from said deck

and terminating in facing semi-tubular portions

. adapted to be received within said rotor slot;

said main part having a working porticn and a
‘shank terminating in a tubular portion; said
~ main and shelf parts being arranged with the
~ blade working portion of said main part project-

2,656,146
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- sald arms and through said deck hole only so'

far as to leave the tubular shank end of said main
part between the semi-tubular ends of said arms;

said hollow blade main part being made by the

steps of forming an elongate strip of sheet-like
material so that each end portion of said strip

- has a profile corresponding to one face of said

10

blade such that when viewed from one side one

end of said strip is mainly concave and the gther

end of the strip is mainly convex, folding said

- strip about an axis disposed across an inter-

mediate length of said strip and disposed trans-
verse to the long dimension of said strip so as to

. form said intermediate length into a tubular

15

20

25

&3
N 4

ing through said deck and with the shank of said .

o ‘main part disposed between said arms so that

| ‘said tubular portion is disposed between said

. facing semi-tubular portions.

~10. The method of making a rotor blade for
turbmes compressors or the like: said method

- comprising the steps of forming a blade shelf

~ part with a deck having a hole therethrough and
~ with a pair of arms extending from said deck and
 having facing semi-tubular .ends:

| hollow blade main part with a working portion

forming a

~and a shank having a tubular end;: and inserting

40

o()

| the working portion of said main part be-tween |

portion with the two ends of said strip extending
laterally from the same side of said tubular por-
- tion whereby the shank of said blade main part
‘has an external key-hole-like profile, said fold-

ing operation being sufficient to bring at least the
major portion of the longitudinal edges of one
end of said strip adjacent to the longitudinal

~edges of the other end of said str1p, and securing

sald adjacent longitudinal edges together to form
the leading and trailing edges of the working
portlon of said blade. - |

FERDINAND P, SOLLINGER.
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