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Thisinvention relates to disk-like wheels having thick 
ened rim or hub portions and more particularly to the 
manufacture of compressor wheels or disks for multi 
Stage axial flow compressors. 

AXial flow-compressors foraircraft gasturbines and 
others thatinvolve high-compression ratios necessarily 
includera large-number-of Stages. Such compressorrotors 
are dSually built up of a Series-of coaxial wheels that 
have?integral thick rim portions that carry Spaced blade 
rows and spaced-thin-disk portions that serve to tension 
the rim portions against the centrifugal stresses imposed 
by rotation The wheels are provided with intermediate 
spacer rings that may be integral with the rim portions, 
and are aSSembledinto a drum-like rotor The rotor has 
heavy wheels atits ends which include projecting shaft 
portionsforjournalling Acentraltie rodextends through 
the rotor and interconnects the end wheels to retain the 
rotor in assembled relation. The wheel disks are cen 
trally apertured about the tie rod and the disks may be 
thicker around the aperture to form a hub-like portion. 
The hub-like portion may be mounted on the tie rod or 
on a central driving Shaft for rotation therewith; butit 
is usually preferable to transmit the driving torque to the 
wheels through their rim portions rather than through 
their diskportions and to providesome clearance between 
the hüb-like portions and the tie rod. 
The wheels for compressor rotors are presently made 

with integral rim and disk portions by forging and ma 
chining aluminum or Stainless steel Stock and while they 
perform satisfactorily they are eXpensive and dificult to 
manufacture forthey require large presses forthe forging 
Operation and extensive machining The reason for the 
excessive cost and difficulty that is encountered in the 
manufacture of integral wheels is that a large amount of 
metal must be moved by forging and removed by ma 
chining The wheels Should have a high strength to 
weight ratio to withstand centrifugal Stresses: therefore, 
casting of the wheels to redice the mantifacturing prob 
1emsis undesirable. 
An object of my invention is to devise a wheel for a 

multi-stage axial flow air compressorthat may be readily 
manufactured at low unit coStand that will have a high 
Strength toweightratio. 
Another cbject of ray invention is to fabricate a wheel 

for a multi-stage axial flow air compressor from several 
parts formed and united in Süch a rnanner as will reSult 
in a wheel having high Strength. 

In carrying out these object3?itis a further object to 
form an axial ficw air ccrapressor wheel having a thick 
Hade carrying rim portion and a thintension diskportion, 
by brazing Serrated rings to the sides of complementarily 
Serrated diskS. 

Fürther objects ard advantages of my inveation will be 
apparent from the following description reference being 
had to the accompanying drawings wherein a preferred 
form of myinventionis clearly Shown. 

In the drawings: Figure 1 is a partial view taken in 
Secticn along the axis of a multi-stage axial flowair com 
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2 
pressor rotorincorporating my invention; Figure2 issan? 
enlargedview of a portion of Figure 1;and Figure3isani 
enlarged view taken along the line 3-3 of Figure-1 and? 
partiallyinsection. 

Referring now to the drawings in detailand. more 
particularly to Figure 1, the compressor rotoris made-up? 
of a series of interlocked coaxial wheels 10 that are? 
clampedin assembled relation byatie rod 12thatextends 
betweenthe heavy end wheels at either end ofthe rotor? 
only the outletend whee114 beingillustrated The end; 
wheels are formed with protruding shaft portions-(not? 
shown) so that the compressor rotor may be Suitably? 
journalled for rotation. Each wheelis equipped with a 
row of blades?16that are dovetailedinto therim and? 
Secured therein against axial movement bythe radialpins? 
?3. Therims of the wheels may have a progressivein 
crease in diameter as the blades become progressively 
shorter toward the outletendso asto providea rotorof 
constant overall diameter The rims of the wheelsare? 
interlocked to each other by the longitüdinal pins 20so 
that.drivingtorque may betransmitted throughthe rim? 
portions of the rotor and the wheels are centrally aper 
tured about the tie rod I2. - 
The wheels:i?sare composite Structures having thick 

bladecarrying rim portionsand thintensiondiskportions? 
and are constructed in accordance with my invention by 
brazing the Spirally threaded rings22 and 24 to the oppo 
Site Sides of the complementarily threaded thin disks 26 
in such a mannerthatthe crests ofthe threads ontherings 
mate with the roots of the threads on the disks The 
disks 26 are primarilytension members and are preferably 
made from croSS-rolled sheet steel such as is generally 
usedin the manufacture of circularsaws and plow disks; 
the cross-rolling imparting equal physical properties in 
all directions and resulting in a disk that will perform as 
well as ifit had been forged The disks 26 may be 
Slightly tapered toward the margin however?tapering is 
not vital Withouttapering?the machining of the disk 
surfaces may be restricted to cutting the radially directed 
spiral threads. The rings 22 and 24 are preferablysteel 
and are provided with complementary Spiral threads and 
the rings are unitarily united to the disks 26 by brazing 
the threaded surfacestogether As best seenin Figure 2, 
the threaded Surfaces may be cutsubstantially coextensive 
with the planes of the unthreaded surfaces of the disks 
25 after they have been croSS-rolled to a desired thickness 
So as to reduce or eliminate further surface cutting on 
the disks. The threadedinterconnection betweenthe rings 
and disk provides a multitude of inter-engaging surfaces 
between the rings and disk that prevent their separation 
from centrifugal forces and thatfurnish a large bonding 
area in a relatively Small Space for brazing. 
A concentric Series of radially spaced Serrations or cor 

rugations may be providedin the mating surfaces of the 
rings 22 and 24 and the disk 26 for brazing them into 
a unitary wheel in lieu of the threaded orspiral serration 
previously described Wheels so constructed will perform 
Satisfactorily but I prefer to utilize a threadedintercon 
mection because of its inherently precise registerability, 
and because its manufacture is much more economical 
Grid Simple. 
The wheels 10 may also be provided with a thickened 

hub portion by brazing the Spirally threaded rings28 and 
39to the opposite sides of the complementarilythreaded 
inaer portions of the disks 26 Figure 3 illustrates how 
my Spirallythreadedinterconnectionappears when viewed 
from an axial direction. 

In the preferred form of my invention the rings24 are 
formed with an integral annular flange portion32 that 
acts as a spacer between the wheels 10; however sepa 
rate Spacer rings may be used between the wheels 10 if 
desired, 



3 
The preferred embodiment of the invention has been 

described fully in order to explain the principles of the 
invention It is to be understood that modifications of 
structure may be made by the exercise of skillin the art 
within the scope of the invention which is not to be 
regarded as limited by the detailed description of the 
preferred embodiment. 

I claim: 
1. Acomposite blade supporting wheelstructure com 

prising a disk having an Outer peripheral Surface and 
oppositely disposed substantially vertical Side Surfaces, 
one of Said side surfaces having a spirally threaded por 
tion a ring forming a part of Said composite wheel struc 
ture said ring having a Spirally threaded complementary 
surface to said one side and having the crests of its 
threaded surface mating with the roots of the threaded 
portion of said one of Said side Surfaces Said crests and 
said roots when in engaging relation fixing said ring to 
said disk against relative radial and rotary movement 
with respect to each other and means fixing Said disk 
and said ring against axial movement whereby Said ring 
and disk forms a thickened blade Supporting rim por 
tion ? 

2. A composite blade supporting wheel structure as 
defined by claim 1 wherein Said means fixing said disk 
and said ring against axial movement comprises a brazed 
bond between Said ring and Said disk. 

3. A composite blade supporting wheel structure as 
defined by claim 1 wherein an annular row of blades 
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are secured to said thickened blade supporting ring por 
tion and Said ring includes an integral annular spacer 
flange projecting axially of Said blades. 
4 A composite blade Supporting wheel structure com 

prising a disk having an outer peripheral Surface and 
oppositely disposed substantially Vertical side Surfaces, 
each of said side Surfaces having a Spirally threaded 
portion a ring associated with each of Said Side surfaces 
forming a part of Said composite wheel each ring having 
a Spirally threaded complementary Surface to its as 
sociated side Surface and having the crests ofits threaded 
Surface mating with the roots of the threaded portion on 
the associated side surface said crests and Said roots 
when in engaging relation fixing said rings to Said disk 
against relative radial and rotary movement with respect 
to each other and means fixing Said disk and Said rings 
againstaxial movement whereby Said rings and disk form 
a thickened blade supporting rim portion. 
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