
March 25, 1958 

? 

N Zi/ 

72 

as a 

APOIABAE AP7 ATP. Z/AEMMAEA? 

?? ( 1 ATTORNEYs 

BY 

  

  



United States Patent Office 

2,828,106 
LAMINATED INTERNAL FINNE) AR-COOLED 

STRUTSUPPORTED TURBINE BLADE 
Wilson B. Schramm, West Richfield, and Robert R. 

Ziemer, North Olmsted, Ohio, assignors to the United 
States of America as represented by the Secretary of 
the Navy 

Application May 31, 1955, Serial No. 512,355 
3 Claims. (CI. 253-77) 

(Granted under Title 35, U. S. Code (1952), sec. 266) 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 
The present invention relates to turbine blades and 

more particularly to laminated internally finned air 
cooled strut-Supported turbine blades. 

In the prior art it is known to fabricate turbine blades 
using, generally, two main sub-assemblies, a finned strut 
and an airfoil shaped shell. Such a turbine blade is 
shown, for example, in Patent No. 2,648,520 to H. E. 
Schmitt, dated August 11, 1953. In this type of blade, 
the strut or core member is cooler than the airfoil shaped 
shell, and can thus withstand a much higher unit stress 
than the material of the blade shell. The cooler strut or 
core is secured to the turbine rotor and the shell is se 
cured to the strut, so that there results a construction in 
which the cooler strut takes the major stress. The 
finned strut has heretofore been made of such methods 
as casting a strut with integral fins, or casting or forging 
a strut blank and then machining the fins therefrom. . 
Such methods, while permitting the manufacture of a 
satisfactory blade, are objectionable as being costly and 
requiring extensive facilities. 
The present invention provides turbine blades based on 

the concept of laminations formed from sheet metal. 
An object of the present invention therefore is to pro 

vide a readily fabricated air-cooled turbime bilade having 
an internally finned strut. 
Another object is to provide such a turbine blade 

wherein all parts may be fabricated by methods lending 
themselves to fast, accurate production, such as sheet 
metal forming. 

Other objects and many of the attendant advantages 
of this invention will be readily appreciated as the same 
becomes better understood by reference to the follow 
ing detailed description when considered in connection 
with the accompanying drawings wherein: 

Fig. 1 is a cross section of one embodiment of a tur 
bine blade made in accordance with the present inven 
tion; 

Fig. 2 is a cross section of a second embodiment of in 
vention; 

Fig. 3 is a cross section of yet another embodiment of 
the invention, and 

Fig. 4 is a cross section of still another embodiment. 
Referring now to the drawings, wherein like reference 

characters designate like or corresponding parts through 
out the several views, there is shown in Fig. 1 a turbine 
blade comprising an airfoil shaped shell 10 within which 
are a plurality of spacers 12 between which are a plural 
ity of cooling fins 14 which extend to the interior surface 
of the shell 10. The spacers 12 and fins 14 constitute a 
strut and are susceptible of being formed from sheet 
metal flat or tapered stock, and are preferably so formed. 
After forming, the proper sized parts fins and spacers, are 
placed together in proper order, and a shell 10 placed 
over them. The shell 10, spacers 12 and fins 14 are 
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known, the spaces provided permit cooling air to flow up 
wardly and outwardly, to cool the shell 10, and this is 
true for each embodiment of the invention. 

In Fig. 2 there is shown another embodiment of the 
invention comprising a shell 20, spacers 22 and primary 
fins 24, which latter extend to and contact the inner Sur 
face of shell 20. The embodiment of Fig. 2 differs from 
that of Fig. 1 in that there are also provided in Fig. 2 
secondary fins 26, which are interspaced between alter 
nate spacers 22. These secondary fins 26 are also pref 
erably formed from sheet metal flat stock, and are there 
fore easy to manufacture. The secondary fins 26 pro 
vide for additional cooling of shell 20, as more space 
will be contacted by the cooling air. 
A further embodiment is shown in Fig. 3 wherein there 

are provided spacers 32 and secondary fins 36. In this 
embodiment there is no separate shell, but the shell is 
formed as an integral part of the primary fin. Thus, pri 
mary fin 34 is substantially in the form of a channel, 
with flanges 34a and 34b forming part of the shell. The 
tips of the flanges 34a and 34b abut against and are 
joined to, as by solder, the rear of the next primary fin in 
line and thus forms a complete blade. Appropriate 
formed nose piece 38 and tail piece 39 are soldered or 
otherwise joined to the assembly to complete the air 
foil shape. As in the previous embodiments, all of the 
parts are formed from sheet metal, and cooling is effected 
in the known, stated manner. 
The last embodiment is shown in Fig. 4, and secondary 

fins 46, as well as channel shaped primary fins 49a having 
flanges 44a and 44b. As in Fig. 3 a nose piece 48 and tail 
piece 49 are used to complete the airfoil shape. How 
ever, this embodiment differs from Fig. 3 in that the tips. 
of the flanges are not joined to the next primary fin in 
line, but instead fall short of the next fin, so that a 
plurality of span-wise extending slits 56 are provided in 
the blade. This construction permits additional cooling 
of the blade to be effected, still maintaining the ease of 
manufacture previously noted. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 
What is claimed is: 
1. A turbine blade comprising a plurality of laminated 

interspaced spacers and primary and secondary fins, said 
secondary fins extending beyond said spacers and said 
primary fins being substantially channel shaped, the 
flanges of said channel shaped primary fins together con 
stituting at least a part of the upper and lower chambers 
of said blade. 

2. A turbine blade as in claim 1, the tips of the flanges 
of one channel shaped fin contacting the channel shaped 
fin nextin line. 

3. A turbine blade as in claim 1, the tips of the flanges 
of one channel shaped fin being spaced from the adjacent 
channel shaped fin. 
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