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To all whom it may concern: .
Be it known that I, Hexry H. Warr, citi-
zen of the United States, residing at Chi-
cago, in the county of Cook and State of
Tilinois, have invented a certain new and
useful Improvement in Turbine-Blades, of
which the following is.a full, clear, concise
and exact description. :
My invention relates to rotary turbine

of the blades or vanes and to the method of
making the same; and to the manner in
which said blades are attached to the turbine
The object of my invention is to simplify
and to render more economical the manu-
facture of turbine blades, and to provide a
blade structure which has a strong root’
adapted to be firmly anchored to the turbine
wheel. _
The blade of my invention comprises a
body portion having the -requisite strength
and thickness and-of the usual shape, that is
crescent in cross-section, the root of the blade

being substantially of rectangular cross-sec- |-

tion and having great thickness and breadth,
thereby giving the  blade the requisite
strength to sustain the severe strain to which,
as is well known, the blade is subjected 'in
use. The root of the blade preferably has
on its front face a semi-circular groove or
grooves adapted to register with a similar
groove or grooves in the wall of the blade-
receiving slots in the rim of the wheel. The
blades are then securely locked to the wheel
by means of pins inserted in the cdircular
holes thus provided between the roots of the
blades and the walls of the slots in whic
the blades are inserted. .
Another feature of my invention consists.
in making the felly or rim of the wheel of
increased thickness and making the root of
the blade of corresponding width.. :

Still another feature of theé invention re-|
‘Jates to the stock from which the blades are
made, and the manner in_which the blades

are shaped therefrom, such stock consistinge
of a drawn bar in the general form of a
crescent in cross-section, but provided, pref-
erably upoa its convex side, with an angular
projection or projections whereby a rectangle
of ‘increased width and thickness, corre-
sponding to the desired cross-section of the
blade root, can be inscribed within the cross-

. blade.

These and other features of my invention !

may be more readily understood bjr reference
to the accompanying drawings, in which,

Tigure 1 is a fragmentary view partly in.

side elevation and partly in section; Fig, 2
is a section on the Iine 2—2 of Fig. 1. %ig.
8 is a fragmentary view partly in plan,
partly in cross-section and with portions
broken away; Fig.
44 of Fig..5; Fig. 5 is a view, similar to
that of Fig. 3, of the wheel and blades shown
in Fig. 4; and Fig. 6 is a perspective view of
a
from which the blades are manufactured.
Similar numerals of reference describe
similar parts throughout the several. views.
The rotary wheel 1 is provided with a
rim or felly 2 of increased axial thickness.
Opening outwardly or radially from the pe-
riphery of the rim 2, are a series of slots 3
adapted to receive the roots of the turbine
blades. The slots 3 are preferably mere
channel slots having parallel walls, since
said type of slot is more easily and eco-
nomically provided. - _ :
Fitting in the transverse slots 3 ars the
roots 5 of the turbine blades. The said roots
5 are of approximately rectangular cross-

“section. . However, in order to increase the

width and thickness of the blade root, which
can be cut. from the stock, a'slight cavity 5*
may be left in: the front wall of the root
corresponding to the concavity in the face
of the corresponding body portion 6 of the
The back of the blade ‘root thus
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4 is a section on the line:

portion of the preferred form of stock
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presents a plane surface, and the front face -

of the root likewise forms a plane bearing’
The blade roots are -

surface for said root.
thus of substantially rectangular cross-sec-
tion and are. adapted to fit in the channel
slots in the rim of the turbine wheel or disk.
In the preferred embodiment of my- inven-

_tion the root of the blade is provided with

one or more semi-circular grooves 7 which
are adapted, when the blade is in position,
to register with the corresponding grooves
4 in the walls of the slots 3, thus forming

‘holes into which pins 8 are inserted for
lecking the blades 1n said slots. The blades

are preferably formed from the stock shown
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in Fig. 6 which consists of a: drawn metal -

bar of substantially crescent shape in cross-
section, the convex surface of said bar be-

ing formed, however, with angular, longi-

tudinally extending ribs 9, 10, the vertices
of which are right angles. The inner faces
of the ribs 9 and 10 are in the same plane;
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‘45..nd ‘the outer faces the_reof are in pafa,llél

- planes. "These two ribs form- opposite cor-
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- the stock shown in Fig.
&

- 18 not necessary to give the upper contour

25

ners of‘a rectangle which may be inscribed
within the cross-section of . the -blade, " as
shown in the dotted lines in Fig.6. By provid-
ing such projections on the convex side of
the body of the stock, it is obvious that a
-réctangle can thus be ibscribed, correspond-
_ing to the desired cross-section of the blade
“root, having both' a greater width and. a
-greater. thickness than could otherwise’ be
obiained. In order that the thickness of the
rectangle may be made somewhat greater,
the front line
to lie at its central portion somewhat outside
the body of the ‘stock, thereby leaving "a
slight concavity 5® in the front surface of the
-corresponding blade root, as hereinbefore
described. ) R
In the manufacture of the blades from
6, the body portion
- of the blade is given the desired configura-
tion by milling off so much of the stock as

to the blade, as for example, the ribs 9 and

--10°only, in the manufacture of the shorter

blades, are milled off so as to give the en-

. tire_thickness of ‘the stock. to such: short
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blades.. The structure of such shorter blades

face of the stock is milled down ‘until the
desired shape and thickness of the body of
the blade'is secured.

the ribs 9 and 10 form.a portion of the rec.

- tangular blade root. It is obvious that a

blade can. thus be produced, -having a very
much larger and stronger root, and which
nevertheless can be cheaply and quickly
made. :

e cover. plate 11, which is provided with
-perforations 12 of 4 contour correspondin

to the cross-sectional contour of the root o

45

- The blades are then
- disk by the pins 8,

50
85

50

" a-geries of ‘slots in’ its

35 blades. each. having b

the blades. These perforations in the cover
late lie immediately over the ‘slots 3,-and
ence the blades can readily be set in place.

> Xt will- be noted that I prefe'rzib‘ly make

‘the felly or rim of the turbine disk of ‘in-

creased axial thickness and also provide ribs

¢h the .blades gre

- u%im the convex surface of the stock from.

W, made, thus permitting

of a wider and “thicker- blade .root . than’

could otherwise be secured. Tt will: be*un-

derstood,. however, that . various inodifica--

tions of my invention ‘can. be made -within
the scope of the appended claims. .
"-What I claim is: .

* . 1+In a turbine wheel, the c_o;ﬁ‘biﬁation’of
" & wheel.-disk. havin :

\ -di 2 rim of increased
axigl thickness, satd rim being-provided with
KR ' periphery, turbine
y portion of cres-

-axial thickness,

thereof may be so drawn as

said rim - and.-projecting
slots and of a contour’
is shown in Figs. 1 and 8. In the longer.

blades illustrated in Fig: 4, the convex.sur- |

In both cases, however,

The periphery of the felly 2 is covered by

‘axial thickness;
anchored to-the turbine

"eross-section

961,328

cent shape in cross-section and ‘a root ‘of

“approximately = rectangular -cross- section,
-said roots fitting in the slots of said rim,

the blade roots to the wheel,

pins locking )
plate overlying the periphery

and a cover

of said rim and projecting upon the oppo-

site sides thereof to the tips of the body por-

tion. of said blade. B
2. In a turbine wheel, the combination

with a wheel disk having a rim' of increaséd

said rim having in its pe-

riphery a series of channel slots _provided

75

with parallel walls, of turbine blades each
having a body portion of crescent shape in -

cross-section and- a root of approximately

rectangular cross-section, said roots fitting

in and approximately. filling the slots in -
said' rim, the walls of said slots and said -

blade roots bejng each.provided with semi-
circular grooves, the grooves in said walls
registering with the corresponding grooves
in said roots,” pins fitti
openings formed by sai
cover plate .surrounding
- an betweén - the - op-
posite sides thereof, said cover. plate bein

provided with pe fdfations overlying said
our’ corresponding to . the
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in the circular
- grooves, and a’ .
the periphery of -

90

cross-sectional contour of thé roots of said

blades. : _ C

3. In a turbine. wheel, the -combination
with a wheel disk having a rim of increased
axial thickness, said rim- being provided in
its periphery with a series of outwardly

opening, transverse slots, and. turbine blades

having a body’ portion of creséent shape in

cross-section and a root portion of approxi-.

mately rectangular cross-section, the front

"surface of said root having a slight con-

cavity forming a prolongation -of the :con-
cave face of the body
said - blade ‘roots fitfing in. and approxi-
mately filling said slots in .said: rim. -

4. In a turbine wheel, the ‘combination _ .

with a wheel disk having a rim of increased
sald -fim being provided in

its periphery with a_ series of outwardly,

opening, transverse slots, turbine blades hav-.
i portion. of crescent shape in -

ing ‘a body
and a root portion of approxi-
mately. rectangular cross-section,
surface tof said root having a slight con-

_cavity "forming a prolongation of the con-
_cave face of the body portion of the root,
-said blade roots fitting in and approximately

filling said slots in said rim, and a cover

‘plate surrounding the periphery of said rim

and projecting upon thé opposife sides there-

of, said cover plate being provided with per- -
- forations overlying

said slots and of a
contour corresponding to the cross-sectional
contour of the roots of said blades. :

the front’
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portion’ of the root, - -
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5. As an articlé of manufacture, a stock .

for turbine blades consisting of a drawn bar
of approximately crescent shape in' cross-

180



b

10

-section 7 grOvidéd,

961,328

nally extending.rib, =~ B
6. As an arficle of manufacture; a stock

o

“for turbine blades consisting of a drawn bar
-of approximately crescent shape in.cross- |
section provided with angular, longitudi-

nally extending’ ribs, the vertices of said
ribs being right angles. = e
7. As an article of manufacture, a stock

for turbine blades consisting of a drawn-

- bar of approximately crescent shape in cross-

section, said bar being provided upon’ the
opposite sides. of its convex surface with
angular, longitudinally extending. ribs- hav-
ing vertices which are right angles. v

. 8: A turbine blade comprising a body por-
tion of crescent shape in cross-section and
a root of approximately rectangular cross-

section, the front surface of said root hav-

with' an-angular; longitudi- -

8

ing, at its central portion, a slight concavity
forming ‘a longitudinal prolongation iof the
front surface of said body portior of the
blade. = . .

- 9. A turbine’ blade made .from drawn
stock, provided with an(%ul;ar;-léngi;tudinally
extending ribs, said blade
portion of crescent shape in cross-section

and a root corresponding to a rectangle in-

scribed.in the said stock,-said ribs forming

two of the. corners of said rectangle.

In witness whereof, I hereunto subscribe
my name this fifteenth day of March, A. D.,
1910. - . o e

S 'HENRY H. WAIT.
Witnesses: ' '

GEeo. C. Davison,
" McCreLLAND YOUNG.
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