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TURBOMACHINERY BLADE RETAINER 

This invention relates to turbomachines and, more particu 
larly, to improved means for retaining blades in turbomachin 
ery rotors. The invention herein described was made in the 
course of or under a contract, or a subcontract thereunder, 
with the United States Department of the Air Force. 
Blade locks which have been heretofore proposed for use in 

axially locking a blade within a generally axial rotor or disc 
slot usually include one or more tabs which are bent to lock 
the blade within the disc slot. Such arrangements are, how 
ever, undesirable in that the axial forces required to axially 
retain the blade are transmitted through or reacted by a 
member which has been bent during assembly. In addition, the 
bent tab usually has residual strain which may result in spring 
back or slight movement of the tab toward its unbent position 
and undesirable axial looseness of the blade. 

In some applications, only one side of the turbomachinery 
disc is accessible in the assembled turbomachine. In such 
cases, it is highly desirable, from a ?eld maintenance stand 
point, that the blade retaining means be adapted for installa 
tion and removal from the accessible side of the disc so as to 
eliminate the necessity for extensive disassembly of the tur 
bomachine in replacing a blade. 
A primary object of this invention, therefore, is a blade 

retainer or lock that may be installed and removed from one 
side of the disc, overcomes the foregoing disadvantages, and is 
relatively simple and economical in construction and installa 
tion. 

Brie?y stated, the above and other objects and advantages 
of the present invention, which will become apparent upon 
reading the following description of the preferred embodi 
ment, are achieved in the present invention by providing a 
cooperating locking clip and spacer. The locking clip includes 
preformed legs at each end which extend generally at right an 
gles from the ends of the strip. The legs are sized to abut both 
the blade root portion and the disc to prevent relative axial 
movement therebetween. A ?rst one of the legs is sized to ena 
ble insertion of the clip under the blade root. The spacer is 
sized for insertion under the blade root to maintain the locking 
clip in its locking position. The ?rst leg includes a depending 
tab portion which abuts the inserted end of the spacer to axi 
ally retain the spacer in one direction. The second leg includes 
a tab which is bent radially inwardly to axially retain the 
spacer in the other direction. 

It is believed that the present invention will be better un 
derstood upon reading the following description of the 
preferred embodiment taken in connection with the accom 
panying drawing wherein: 
FIG. 1 is a partially exploded perspective view showing a 

portion of an exemplary rotor blade assembly having one 
blade removed and employing the blade retaining means of 
this invention; 

FIG. 2 is an enlarged elevational view, in partial cross sec 
tion, showing the blade retaining means of FIG. 1; 

FIG. 3 is a view taken along lines 3~3 ofFIG. 2; and 
FIG. 4 is a view taken along lines 44 of FIG. 2. 
Referring now to the drawing and particularly to FIG. 1, a 

portion of a rotatable turbomachinery rotor or disc has been 
shown at 10. The disc 10 is formed with a plurality of slots 12 
at its periphery which extend from one side 14 of the disc to 
the other side 16. Suitable turbomachinery blades, as for ex 
ample fan, compressor or turbine blades, have been shown at 
18 as comprising an airfoil portion 20, a platform portion 22 
and a root portion 24. 
Each blade root 24 is formed with oppositely facing end sur 

faces 26 and 28, a bottom surface 30 and oppositely facing 
sidewalls 32 which are suitably shaped in cooperation with the 
sidewalls of its slot 12 so as to radially lock the blade to the 
disc 10. 
The blade root 24 and the slot 12 are suitably size so that 

when the root sidewalls 32 are in radial locking abutment with 
the sidewalls of slot 12, a passage 34 is de?ned under the blade 
root bottom surface 30. 
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2 
The blade retaining means of this invention have been 

shown generally at 36 in FIG. 1 as comprising a metallic 
locking clip 38 and a cooperating spacer 40. The locking clip 
38 includes an elongated bridge member or strip portion 42 
having a ?rst leg 44 at one end and a second leg 46 at its other 
end. The legs 44, 46 extend radially outwardly from the strip 
42 generally parallel in the plane of their respective disc sides 
14 and 16. a 

As best shown in FIG. 4, the leg 46 is sized with a radial 
height X slightly less than the radial height of the passage 34 to 
facilitate insertion of the clip 38 under the blade 18 to the 
position of FIG. 2. The leg 46 includes a tangentially extend 
ing tab portion 48 adapted to abut disc side 16, and a radially 
inwardly extending tab portion 50 adapted to abut one end of 
the spacer 40. 
The leg 44 extends radially outwardly from the strip portion 

42, as viewed in FIG. 3, and is sized to abut the disc side 14 
and the end surface 26 of blade root 24. The leg 44 includes a 
radially inwardly extending tab 52 to permit the spacer 40 to 
be locked in the position of FIG. 2 beneath the blade root 24. 
The tab 52 is initially disposed in the position of FIG. I, 
wherein it extends away from the strip portion 42 or is bent 
sufficiently out of the plane of the main portion of leg 44 so as 
to not extend below the root bottom surface 30 as is generally 
shown and with the clip positioned as in FIG. 2. The tab 52 is 
sufficiently long'so that, when it is bent into the plane of the 
leg 44, it will extend below the bottom surface 30 of the blade 
root and abut and axially lock the spacer 40. 
The spacer 40 may be formed of any suitable material, 

metallic or otherwise, and is sized, in cooperation with the 
locking clip 38, to take up the radial height of the passage 34. 
To prevent circumferential movement of the key 38 relative to 
the disc 10, and hence wear and cha?ng associated therewith, 
the spacer 40 may be formed with a recess or slot 54 along one 
upper longitudinal edge thereof which is sized in width and 
radial height to receive the strip portion 42 of the clip 38. 
The use, operation and function of the present invention are 

as follows: 

In assembly of a bladed turbomachinery rotor using the 
retaining means of this invention, the locking clip 38 is in 
serted, leg 46 end ?rst, under the blade root 24 until leg 44 
abuts the root end surface 26. The locking clip 38 is then 
moved radially outwardly to the position of FIGS. 3 and 4 
wherein the legs 44, 46 tightly grip the opposite sides and ends 
of both the disc and the blade root and thereby lock the blade 
against axial movement within the slot 12. 

In order to hold the blade 18 in its spaced position relative 
to the bottom of slot 12 and maintain the clip 38 in its locking 
position, the spacer 40 is inserted into the leg 44 end of 
passage 34, with the strip 42 engaged in slot 54, until the in 
serted end of the spacer abuts the depending tab 50 of leg 46 
and prevents further movement in that axial direction. Tab 52 
of leg 44 is then bent radially inwardly into the plane of leg 44 
wherein it abuts the other end of spacer 40 and axially locks 
the spacer within the slot 12. 
As will be apparent, the blade 18 may be readily removed 

from its locked position by simply reversing the above 
procedure. 

Since the leg 46 and the portion of leg 44 which operates to 
axially lock the blade within the slot 12 are not bent at as 
sembly, the spacing between legs 44 and 46 can be accurately 
established and it will be appreciated that the present inven 
tion avoids problems associated with axial looseness of the 
blade due to tab springback. The locking clip 38 is subject to 
economical fabricating methods, such as stamping, which do 
not require machining. In addition, by preforming the legs 44 
and 46, the bends between legs 44 and 46 and the strip 42, 
where necessary, may be appropriately heat treated and in all 
cases thoroughly inspected. 
From the foregoing, it will be appreciated that the present 

invention provides means, for retaining a blade axially tight 
within its disc slot, which may be installed and removed with 
access to only one side of the disc and which is of simple and 
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economical construction and installation. While a preferred 
embodiment has been depicted and'described, it will be un 
derstood that such is intended to be exemplary only and not 
definitive and that numerous modi?cations, additions and 
changes may be made thereto without departing from the fun 
damental theme of the invention. 
What is claimed is: 
1. Means for axially retaining a turbomachinery blade in a 

disc of the type having ?rst and second side surfaces and a 
» root-receiving slot extending transversely of said disc at its 
periphery, said blade having a root portion engaged in said 
slot, said slot and said root portion being shaped to abut and 
radially lock the blade to the disc ‘against centrifugal forces 
and define a passage beneath said blade root, said retaining 
means comprising: 

a locking clip comprising a strip portion and first and 
second preformed legs extending generally radially from 
the ends of said strip, said second leg having a radial 
height less than that of said passage to enable insertion of 
said clip, said strip sized such that said clip is movable to a 

15 

25 

35 

40 

45 

55 

65 

70 

75 

4 
locking position wherein the disc and blade root are 
received between said legs, with said legs abutting op 
posite sides and ends of said disc and said blade root, and 
a spacer sized for insertion in said passage to maintain 
said clip in said locking position. 

2. The structure of claim 1 further characterized by and in 
v cluding means for retaining said spacer in said passage. 

3. The structure of claim 2 further characterized in that said 
spacer retaining means comprise a ?rst radially inwardly ex 
tending tab carried by one of said legs for abutting the inserted 
end of said spacer, a second tab carried by the other leg of said 
clip, said second tab disposed in a position enabling insertion 
of said spacer and deformable to a position abutting the other 
end of said spacer. 

4. The structure of claim 1 further characterized in that said 
spacer is formed with a slot for receiving said strip whereby 
relative circumferential movement between said disc and said 
clip is constrained. 


