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ABSTRACT OF THE DISCLOSURE 
The disclosure illustrates a fragmentary portion of a 

compressor rotor rim having tanged blades which are 
locked thereon by retainers lying between the bottoms of 
the tangs and slots in the rim. Each retainer comprises a 
bridge with legs at its opposite ends which embrace op 
posite ends of a tang and opposite sides of the rim. A 
keeper disposed between the tang and bridge maintains 
the retainer in its locking position. Absent the keeper, the 
retainer may be positioned in a slot in the bottom of the 
tang with its lower legs clear of the rim for assembly or 
removal of the blade. 

The invention described and claimed in the United 
States patent application herein resulted from work done 
under United States Government Contract FA-SS-66-6. 
The United States Government has an irrevocable, non 
exclusive license under said application to practice and 
have practiced the invention claimed herein, including the 
unlimited right to sublicense others to practice and have 
practiced the claimed invention for any purpose whatso 
eWe, 

The present invention relates to improvements in turbo 
machinery rotors and, more specifically, to an improved 
mechanism for locking blades in place on such rotors. 

In the manufacture of bladed turbomachinery rotors, it 
is common practice to mount the blades on the rotors 
through the use of tangs formed at the base of the blades 
which are received by corresponding slots formed across 
the peripheral face of the rotor. It has further been a 
commonly accepted practice, particularly in gas turbine 
engines for the propulsion of aircraft, to lock the blades 
in the rotor slots by use of retainers in the form of metal 
strips, which are slipped through the rotor slots and their 
ends bent so that they overlie both the tang and adjacent 
portions of the sides of the rotor. This is a simple arrange 
ment which enables individual blades to be replaced as 
desired. 

It has the disadvantage, however, that any relative 
movement between the blade and the rotor, in an axial 
sense, will be taken by a portion of the retainer which 
has been bent after assembly. While such a retainer can 
be designed to function satisfactorily, if an attempt is 
made to re-use it, or if it is not designed exactly as spe 
cified or used exactly as specified reliability problems can 
arise. 
This problem has been recognized in the past, and, 

broadly speaking, it has also been recognized that the pro 
vision of a locking mechanism which eliminates axial load 
ings on a retainer which is bent in the process of as 
sembly. However, proposals to eliminate an assembly 
bent load-bearing retainer element have been either com 
plicated, expensive, or not readily adaptable to all turbo 
machinery designs, as for example, wide base tangs and 
slots which are angled relative to the rotor axis. 
The object of the invention is therefore to provide an 

improved lock for a blade mounted on a rotor and in 
doing so to eliminate any substantial axial loading on any 
portion of the lock which is bent on assembly, and, par 
ticularly, to do so in a manner suitable for blades which 
are mounted in slots angled relative to the rotor axis, as 
well as for wide base tangs. 
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To this end a turbomachinery rotor is employed with 

the usual circumferential rim having slots thereacross. 
Blades are mounted in these slots by means of tangs at 
their inner ends. A clearance is provided between the slot 
and the lower Surface of the tangs. A blade lock compris 
ing a retainer and a keeper are employed to maintain 
each blade in its mounted position. The retainer has a 
bridge disposed in the clearance between the slot and the 
tang and further has outwardly and inwardly extending 
legs at its opposite ends respectively, embracing the op 
posite ends of the tang and the faces of the rim when 
in its locking position. The keeper is also inserted into this 
clearance and maintains the retainer in its locking position. 
At least one of the retainer legs is sufficiently short rela 
tive to the clearance that, absent the keeper, the retainer 
may be radially shifted in the clearance so that the one leg 
will be moved out of locking engagement thereby provid 
ing for assembly and removal of the blades from the rotor. 
The above and other related objects and features of the 

invention will be apparent from a reading of the follow 
ing description of the disclosure found in the accompany 
ing drawing and the novelty thereof pointed out in the ap 
pended claims. 

In the drawing: 
FIGURE 1 is a perspective view of a fragmentary por 

tion of a rotor with the blade and blade lock shown in ex 
ploded relation; 
FIGURE 2 is a view partially in section looking in 

wardly at a portion of the circumference of the rotor; 
FIGURES 3 and 4 are sections taken on lines III-III 

in FIGURE 2, illustrating assembly of the present lock; 
FIGURE 5 is a view taken on lines V-V in FIGURE 

2; and 
FIGURE 6 is a section taken on lines VI-VI in FIG 

URE 2, 
Turbomachinery rotors can be fabricated in many dif 

ferent ways, and the fragmentary peripheral portion of 
the compressor rotor seen in FIGURE 1 is representative. 
This rotor comprises a drum portion 14 around which is 
formed an integral rim 6. Flanges 17 provide platforms 
which in combination with the blade define the inner 
bounds of the flow path through the compressor. An in 
wardly extending disc 18 provides strength and rigidity 
for the radial loads resulting from the centrifugal force 
on blades mounted in slots 20 formed in the rim 16. The 
blades represented by the blade 22 have tangs 24 formed 
at their inner ends to be received by the slots 20. 
The locking device of the present invention comprises 

simply a retainer 26 and a keeper 28. More specifically, 
the retainer comprises a bridge 30, having inwardly ex 
tending legs 32, at its opposite ends and outwardly extend 
ing legs 34, also respectively at its opposite ends. The legs 
34 have notches 36 aligned with a shallow groove 37 in 
the top of the bridge 30. The keeper 28 is simply a flat, 
metal strip, having a tab 31. 

It will be noted that the slots 20 in the rotor rim 16 
are angled relative to the axis of the rotor, as indicated 
by the representation of this axis illustrated by broken 
line x in FIGURE 2, The radial faces on opposite sides 
of the rim 16 are, however, formed in planes normal to 
the rotor axis. Similarly the tank 24 is formed with its 
end faces disposed in planes matching those of the radial 
faces of the rim and at an angle to the divergently tapered 
tang surfaces. It will also be noted that the divergently 
tapered tang Surfaces provide a broad base tang which 
has become an accepted design practice in many modern 
rotor constructions. The angled relationship of the slot 
minimize stress concentrations between the tang and the 
working surfaces of the outer end of the blade, which are 
similarly angled as seen in FIGURE 2, 
The same angular relationships are found between 

the bridge 30 and the legs 34, 36 of the retainer 25, and 
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similarly between the tab 31 and the body of the keeper 
28. 
As thus described, the retainer 26 would be positioned 

below the tang 24 and introduced into a groove 38 
formed along the lower surface of the tang 24. The height 
of the groove 38 is sufficient so that when the bridge 
30 in introduced therein, with the legs 34 embracing 
opposite end surfaces of the tang, the legs 32 are above 
the lower surface of the slot 20. This enables the tang 
with the keeper assembled thereon to be introduced into 
the slot 20, as illustrated in FIGURE 3. When the end 
faces of the tang 24 are aligned with the side faces of 
the rim 16, the keeper may then be shifted radially in 
wardly so that the legs 32 embrace the radial faces of 
the rim 16, while the legs 34 remain in engagement or 
embracing relation with the end faces of the tang 24 
FIGURES 4 and 5. 
The unbent portion of the keeper 28 may then be slid 

through one notch 36 through the groove 37, beneath 
the tang 24, and finally through the notch 36 at the oppo 
site end of the retainer. The protruding end of the keeper 
is then bent upwardly, as illustrated in FIGURES 4 and 
5 to form a tab 40 and thus positively lock the retainer 
in place. The retainer thus locks the blade relative to the 
rim 16 and any axial loadings tending to shift the blade 
in the slot 20 are taken by the legs 32, 34 and not by 
the bent tabs of the keeper 28. It will also be noted that 
it is preferred that the pre-bent tab 31 and the tab 42, 
bent upon final assembly, extend upwardly between the 
slotted portions of the legs 34 to minimize the profile of 
the locking device in an axial direction, and thus mini 
mize windage effects as the rotor rotates. 
Also the described locking device provides an effective 

seal preventing interstage air leakage through the tang 
and slot connection for mounting the blade. 

In this connection it will be noted that the legs 32 ex 
tend from central portions of the bridge 30. This provides 
machining access to the lower marginal edge surfaces of 
the bridge so that they may be machined and better cor 
respond to the profile of the slot. Further, this provides, 
in combination with groove 37 sufficient strength for both 
the bridge and the body portion of the keeper 28. 

Various modifications of the disclosed embodiment will 
occur to those skilled in the art, and the scope of the 
present inventive concepts is therefore to be limited solely 
by the following claims. 

Having thus described the invention, what is claimed as 
novel and desired to be secured by Letters Patent of the 
United States is: 
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4. 
1. In a turbomachinery rotor comprising a circumfer 

ential rim with slots thereacross and blades having tangs 
received by said slots wherein there is a clearance from 
one end to the other of the tang between the slot and 
at least a portion of the lower surface of the tang, 

a blade lock for each blade comprising, 
a retainer having a bridge, disposed in said clearance, 

with outwardly and inwardly extending legs at its 
opposite ends respectively embracing the opposite 
ends of the tang and the opposile radial faces of 
the rim when in its locking position, and 

a keeper also inserted into said clearance and maintain 
ing the retainer in its locking position, 

at least one leg of Said retainer being sufficiently short 
relative to said clearance that, absent the keeper, the 
retainer may be radially shifted in said clearance 
so that the one leg will be moved out of locking rela 
tion thereby providing for assembly and removal of 
the blades from the rotor. 

2. A combination as in claim wherein 
the lower surface of the tangs has a slot formed along 

its length to provide said clearance with said slot. 
3. A combination as in claim 2 wherein 
the radial faces of the rim or disposed in planes nor 

mal to the axis of the rotor and the slots in said 
rim are angled relative to said rotor axis. 

4. The combination as in claim 3 wherein 
the outwardly extending legs of the retainer have cen 

tral aligned notches, and 
the keeper comprises a metal strip inserted through said 

notches between the bridge and the lower surface of 
the tangs and has its ends bent outwardly to secure 
the keeper in position. 

5. A combination as in claim 4 wherein 
the inwardly extending legs are disposed centrally of 

said bridge and the lower marginal surfaces of said 
bridge are beveled. 

6. A combination as in claim 5 wherein a groove ex 
tends along the upper surface of said bridge between said 
notches to provide sufficient strength for both the keeper 
and the retainer. 
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