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UNITED STATES PATENT OFFICE. 
DELANo H. DUGAR, oF wTLKINSBURG, PENNSYLVANTA, ASSIGNOR. To THE WEST 

rNGHoUSE MACHINE corMPANY, A coRPORATION OF PENNSYLVANTA. 
' . BTADE-TTE, 

Specification of Tetters Patent. Patented 0c?t. 25, 1910. 
Application filed May 21, 190?. Serial No. 8?4,962, 

fo) (all ?tph0???, ?t ???(t?/ c0f06cr'??: • 
13(y it known that, I l)IBILANO H. 1)UGAIR, 

a citizen of the U1aited States, and a l'esi 
(lent (of Wilkinsburg. in the county of 
Allegh('ny and State (of lPennsylvania, have 
mma(le :t new and useful . Ituwention in Blade 
Ties, of Which the folloWing is a Specifi 
Cation. 
This invention relates to the blading of 

elastic fiuid turbimes, compreSSOrs, blowers 
and similar machines, and more particularly 
to binding or tie members for securing or 
tying togethe1' 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 
t tare und 1minimum 'resistance tO the paSSage 
of fluid. As this member is not designed to 
come in close proximity with the stationary 
casing OI' the rewolwing 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 dra.Wing accompanying and form 
ing a part of this application; IR'igure 1 is 

· a fragmentary ? transwerSe Section through 
a rotor and on Which are mounted several 
blades whOSe free ends are secured by a 
blade tie embodying, my invention; Ifig. 2 
is a plam, "wieW of R'ig. 1 |showing a portion 
Of the blade tie in place Om the blados ; IFig. 
8 is an elevation of a blade adapted to a8 
Semble With the bl:?de tie; H'ig. 4 is a Sec 
tion on the line A--A. Of Fig. 8: Fig. 5 
shows a plant wiew of a portion of the tie 
member included in my invention; and R'ig. 
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 

anmular rOW are · shOWn assembled in a 
grOOwe formed i}} 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 the thickneSS of the 
tie piece, While the depth is such as to offer 
a firm Seat) to the Same when assembled with 
the blades. 

” ! The tie piece '4 is preferably made of the 
Same 1a1aterial as tlh{ l)lades, a m(l is lo11g 

| enough t() include a · (lesia'(*(l miliany(•t' () f 

tie is punched or otheI'Wise fon'}}1ed a Series 
of holes ), the number and spacing {}* Whi(*ln 
conforms to the ntimabel' and 8p:{{{1}g (}f t?la(* 
blades it is to secure. . The **h:}; }e of e:ach 
hole i8 Such a8 to permit it t{} fit Stuttgly to 
and around a blade. 
The assembling of the tie piece and the 

eral blades are inserted in theip' ]respe('ti we 
holes Ö in the tie piece, which is then forced 
along the blades until the tie piece is in posi 
tion to engage With the motches 8. 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 8 and causes the tie piece to 
engage With the blades , by .. fitting snugly ? 

! around the reduced Section of the blade, as 
shown at ? Fig. 6. In this Way the tie piece 
is forced into the notches and around the re 
duced portions of the blades. The outer 

, which tends to remove the tie piece, while 
the tie piece resists any force which_tends to 
the blades. - After the blades have been thus 
Secured a finishing cut is taken on each side 
of the tie piece to make it uniform in 
width. ~ ~ 

In accordance With the prowisions of the 
patent statutes I have described the prin 
ciple of operation of my in wention, together 
With the apparatus which I now consider to 

I desire to have it understood that the appa 
invention can be carried out by other means. 
Hawing thus described my imwention, what 

If claim as new and tISeful is : 
1. In combination with a blade_holding 

element, a plurality of blades provided with 
notches on each side, and a tie membet' 

{ adapted to engage With said notches. 
element, a plurality of blades notched on 
each side and adapted to engage With a tie 
member provided with a plurality of holes. 

| element, a plurality of blades notched om 

blades is accomplished as folloWs: The Sew-. 

represent, the best embodiment thereof, but' 

ratus shown is only illustrati we and that the · { 

2. In combination with a blade holding 

blades. Tha1'oughout the length ().f tlhe bla(de- . 

75 

80 
ends of the blades resist; any radial. force . 

cause relative motion between the ends of ? 
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8. In combination With a, blade mounting " 
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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. · ' • ' ; 

5. In combination with a plurality of 
blades prowided. With notches on each side, a 
tié member provided with holes to engage 
Said blades and adapted to be pinched into 
Said notches. . " | · 

6. In combination . With a plurality of · 
bia.des prowided on both sides with notches ? 
adapted to receive.a tie member, a tie mem- ? 
ber adapted to be Secured to Said blades by 
being forced into engagement with · Said 
motches. ." .. '' • 

'f. In combination with a blade-carrying 

973,689 

element, a plurality of blades provided With 
notched edges, a tiemember prowided With 
alined holes extending therethrough and 
adapted to receive said blades. * . . * 

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. Whereof, I have hereunto 
??ribed my name this 20th day of May, 

1907.. • . ~ 

DELANO H. DUGAR. 
Witnesses: .. '' 

CHARLESW. McGFTEE, 
E. W. McCALLISTER. 
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