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To all whom it may concern,:

* Be it known that I Wittiam A. Bowg, a
citizen of the United States, and a resident
of Pittsburgh, in the county of Allegheny
and State of Pennsylvania, have made a new
and useful Invention in Blade-Mountings,
of which the following is a specification.

This invention relates to the general class
of turbines, but more particularly to means
for securing the blades and packing pieces to
the blade carrying element of the turbine.

One of the objects of my invention is to
provide a built up structure, preferably in
the form of a segment, whereby a plurality
of bldides and "packing pieces may be se-
cured together outside the turbine and ap-
plied thereto.

Another object of the Invention is to pro-
vide means whereby the blades will be se-
curely held in place and any liability of
their becoming loose when in service due to
the action of centrifugal force or for any
other purpose will be reduced to a minimum
if not wholly avoided.

In the form of my invention selected for
lustration, I have shown the built up struc-
ture comprising the segment made up of
blades, packing pieces and side pieces or
base strips, which serve to bind the packing
pieces and blades together in proper alter-
nate relation and so secured together that a
whole segment may be made Preparatory to
the turbine, or the whole
segment may be removed for the purpose of
inspection or repairs.

In the drawings, Figure 1 is a side eleva-
tion of a portion of a blade segment for a
rotor and constructed in accordance with my
invention; Fig. 2 is a sectional view on the
line 2—9 of Fig. 1; Fig. 3 is a sectional view
on the line 8—3 of Fig. 2; Fig. 4 is a de-
tailed perspective view of the blade; Fig. 5
is a detailed perspective view of one of the
packing pieces; and Fig. 6 is a sectional
view through a segment constructed for the
stator of the turbine.

The blades 7 are concave-convex in cross-
section throughout their lengths and are
adapted to be spaced by intermediate spac-
ing pieces 8, which fit snugly between the
mounting ends of the blades when the blades
and spacing pieces. are assembled into a
segment. Iach intermediate spacing piece
8 is provided with curved faces, one of
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which is convex and corresponds to the con-
cave face of the blade, while the other is con-
cave and corresponds to the convex face of
the blade. The faces
each other so that the blades will extend ra-
dially when assembled, with the spacing
Dieces, into 2 segment. The lateral faces
of each spacing piece extend at
oOr are normal to the top and bottom faces.
A slot 9 is cut across the convex side of
each blade 7 and registers with slot 10,
which is cut across the concave face of spac-
ing pieces 8. The two slots codperate in
receiving a binding member, such for ex-
ample as a rivet 11 which extends trans-
versely through the assembled blades and
Dieces. ‘
Prior to being secured to a blade carry-
ing element, the blades may be made up into
segmental sections for convenience in han-
dling; that is, the blades 7 and the spacing
pieces 8 may be confined between two arcu-
ate base strips 12
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and 13 which are adapted

to lie adjacent to the row of blades and spac-

Ing pieces. Each bage strip is a segment and
is provided with g segmental row of holes
14 which register with the end of the slot
10. Each binding member 11 is adapted to
be forced through the holes 14 in the base
strips 12 and 13 and t¢ en age in the slots 9
and 10 in the blades 7 and the spacing pieces
8 respectively, thereby binding the said men.-
tioned parts together in a compact and se-
cure segment.

The members 11 are breferably riveted
over or in some other way upset at their
ends so as to effectively “secure the base
strips 12 and 18 in place. The binding
members 11 perform two functions, that is,
they bind the separate parts comprising the
blade segments together by engaging the
strips 12 and 13, and they also positively
lock each blade 7 and each spacing piece 3
in place by passing through the slots 9 and
10, provided in the blades and the spacing
Pieces respectively. Thig arrangement of
the binding members 11 produces a secure
and compact blade segment, and each bind-
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Ing member is under double shear when .

subjected to centrifugal force tending to re-
move the blades from the segment. The
base strips 12 and 13, in addition to binding
the blades and Packing pieces together,
stiffen the segment and also Present smooth
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flat lateral surfaces which overcomes diffi-
culties sometimes encountered in the opera-
tion of mounting the blade segments on the
blade carrying element.

In the apparatus illustrated, Thave shown
the strip 13 provided with one incline face,
which 1s adapted to engage the undercut
wall of the blade mounting slot provided in
the blade carrying element. The lateral
face of the strip 12 is normal to the ends of
the spacing pieces 8; or in other words, it is

parallel to the longitudinal axes of the
blades. Where compound tapered wedges

are employed in mounting the blade seg-
ments on the blade carrying elements, the
wedges will be forced against the strip 12,
which, by presenting a smooth flat surface,
will eliminate the tendency of the wedges to
bend or break when forced into place.

The base strip 18 when it is to be used
in the stator of a turbine may be provided
with a protecting flange 15, which 1s adapt-
ed to lie between adjacent rows of blades
and to prevent corrosion of the metal be-
tween the blades.

The outer or free ends of the blades are
provided with comma shaped apertures 16
through which a binding wire 17 of comma
shaped cross-section extends. The binding
wire is secured to the blades 7 by having the
tail-shaped fin 18, with which it is pro-
vided, sheared and bent over between the
adjacent blades. The bent-over portions
form spacers which lock the outer ends of
the blades 7 against relative motion.

In accordance with the provisions of the
patent statutes, I have described the prin-
ciple of operation of my invention together
with the apparatus which I now consider
to represent the best embodiment thereof,
but T desire to have it understood that the
apparatus shown is only illustrative and
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that the invention can be carried out by
other means.

What I claim is: '

1. In combination, blades, spacing pieces,
each provided with a transversely extend-
ing slot, a pin in said slot and projecting
beyond the concave face of the spacing
piece and engaging a notch in the convex
face of the blade, and means engaged by
the pins for connecting the said pieces and
blades. .

9. In combination, blades, spacing pieces,
each provided with a transversely extend-
ing slot, a pin in said slot and projecting
beyond the concave face of the spacing
piece and engaging a notch in the convex
face of the blade, and side pieces engaged
by the pins for connecting the said pieces
and blades.

3. In combination, blades, spacing pieces,
each provided with a transversely extend-
ing slot, a pin in said slot and project-
ing beyond the concave face of the spacing
piece and engaging a notch in the convex
face of the blade, and side pieces compris-
ing strips engaged by the pins for connect-
ing the said pieces and blades.

4. In combination, blades, spacing pieces,
each provided with a transversely extend-
ing slot, a pin in said slot and projecting
beyond the concave face of the spacing
piece and engaging a notch in the convex
face of the blade, and side pieces compris-
ing strips and engaged by the said pins
for connecting the said pieces and blades.

Tn testimony whereof, I have hereunto
this 12th day of No-
vember, 1910.

WILLIAM A. BOLE.

Witnesses:

C. W. McGaze,
B. . Fosxk.

Copies of this patent may be obtained for

five cents each, by addressing the “ Commissioner of Patents,

Washington, D. C.”
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