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To all whom it may concern:

Be it known that I, Drraxo H. l)UGAR,
a citizen of the lunted States, and a resi-
dent of Wilkinsburg, in the county of
All(mhvny and State of Pennsylvania, have
made a.new and useful Invention in Blade-
Ties, of which the following is a specifi-
cation.

This invention relates to the blading of
elastic fluid turbines, compressors, blowers
and similar machines, and more particularly
to binding or tie members for securing or
tying towethu the free ends of a number
of blades comprised in, a row.

An object of this invention is to produce
a blade tie or binding member which unites
simplicity of manufacture, rigidity of struc-
ture and minimum resistance to the passage
of fluid. As this member is not designed to
come in close proximity with the stationary
casing or the revolving spindle of the ma-
chine,-its only function is to tie together or
secure the free ends of a number of blades
comprised in one annular row.

In the drawing accompanying and form-
ing a part of this application; Figure 1 is

-a fmomentary transverse section through

a rotor and on which are mounted several
blades whose free ends are secured by a
blade tie embodying my invention; Fig. 2
is a plan view of I*lg 1, showing a pmtlon
of the blade tie in place on the bhdoq, Fig.
3 is an elevation of a blade adapted to as-
semble with the blade tie; Tig. 4 is a sec-
tion on the line A—A of Ing. 3: Fig. 5
shows a plan view of a portlon of the t1e
member included in my invention; and Fig.
6 is a section along the line B—B of Fig. 1.

In the following description similar char-
acters designate the same parts.

A number of blades 1 comprised in an
annular row are shown assembled in a

groove formed in a rotor 2, of a steam tur-

bine, in which they are firmly secured in
some appropriate way.

At a certain distance from the outer or
free ends of the blades, notches 8 are
punched or otherwise formed on each side
and are adapted to engage with the tie
piece hereinafter described. The width of
these notches is equal to thé thickness of the
tie piece, while the depth is such as to offer
a firm seat to the same when assembled with
the blades.

~which tends to remove the tie

The tie ple(e 4 1 preferably made of the
same material as the blades, and is long
enough to include a desived number of
bhdes “Throughont the length of the blade-
tie is punched or otherwise formed a series
of holes 5, the number and spacing of which
conforms to the number and spacing of the
blades it is to secuve. The shape of each
hole is such as to permit it to fit snugly to
and around a blade.

The assembling of the tie piece and the

blades is mccomphshed as follows: The sev-,

eral blades are inserted in their respeetive
holes 5 in the tie piece, which is then forced
along the blades until the tie piece is in posi-
tion to engage with the notches 3. The tie
piece is then subjected to a pinching or in-
denting process at points on its edges ad-
jacent to the edges of the blades. This
process forces the metal of the tie piece 4
into the notches 3 and causes the tie piece to

engage with the blades by fitting snugly-

around the reduced section of the bhde, as
shown at 7, Fig. 6. In this way the tie piece
is forced into the notches and around the re-
duced portions of the blades. The outer
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ends of the blades resist any radial force -

iece, while
the tie piece resists any force which tends to

cause relative motion between the ends of

the blades. - After the blades have been thus
secured a finishing cut is taken on each side
of the tie picce to make it uniform in
width.

In accordance with the prov151ons 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

I desire to have it understood that the appa-

ratus shown is only illustrative and that the- ¢

invention can be carried out by other means.

Having thus described my invention, what
I claim as new and useful is:

1. In combination with a blade holding
element a plurality of blades provided Wlth
notches on each side, and a tie member
adapted to engage with said notches.

2. Tn combination with. a blade hOldan‘V
element, a plurality of blades notched on

each side and adapted to engage with a tie
member provided with a plurality of holes.
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3. In combination with a blade mounting

element, a plurahty of blades notched on
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each side, and a tie member provided with a
plurality of holes and adapted to be calked
into place. ’

4. In combination with a plurality of-
blades notched on each side, a tie: member-
adapted to engage with said blades and
notches. - S

5. In' combination with a plurality of
blades provided.with notches on each side, a
tie member provided with holes to engage
said blades and adapted to be pinched into
said notehes, '

6. In combination with a ‘plurality of -
rovided on both sides with notches -

biades
adapted to receive.a tie member, a tie mem-
ber adapted-to be secured to said blades by
being forced into engagement with said
niotches, ‘ : ' _ o

7. In combination with a blade-carrying
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‘élemént, a plurality of blades provided with

notched edges, a tie member provided with
alined holes extending therethrough and
adapted to receive said blades. o

8. In combination with a plurality of
blades, a tie member provided with holes

for receiving blades, the opposite faces of

the tie member being in parallel planes, the
metal in the parallel faces being spread to

-contract the holes so as to engage the blades

to be secured. »

In testimony . whéreof, I have hereunto
sub;cribed my name this 20th day of May,
1907, - '

DELANO H. DUGAR.
Witnesses:
Cuarres W. MoGHEE,
E. W. McCarrisTER.
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