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1. 

My invention relates to blades of fluid ma 
chines and in particular to turbine blades. 
An object is to provide a slotted blade structure. 
Another object is to provide a method of fab 

ricating a slotted blade. 
It is also an object to provide a slotted blade 

Structure incorporating different materials. 
I accomplish the above objects by the means 

illustrated in the accompanying drawings in 
which 

Figure 1 is a side view of a blade; 
Figure 2 is a Section of the blade along line 

2-2 in Figure 1: N 
Figure 3 is a perspective view of a fragment of 

the nose piece; 
Figure 4 is an exploded view of the blade; 
Figure 5 is a perspective view of an alternate 

blade construction; and 
Figure 6 shows a fragment of a rotor incor 

porating blades like Figure 5. 
In my U. S. Patent No. 2,489,683 issued on 

application Serial No. 510,884 filed November 19, 
1943, entitled “Turbines,' I have disclosed means 
of cooling turbine blades by interposing a cool 
Stream between the hot gas and the Surfaces of 
the blades. This application discloses a novel 
blade structure which makes it possible to realize 
the slot flow with adequate strength in the blade. 
It also makes possible the use of forged material 
which is desirable to resist vibration forces. 
provides a relatively inexpensive method of con 
Structing a blade, and a further cost reduction is 
obtained by using a high cost alloy only for the 
nose piece and a low cost metal for the bulk 
of the blade. 

Referring particularly to the drawings, the 
blade is composed of a plurality of elements or 
segments carrying flanges 2 at either or both 
ends. These flanges are to be fused together with 
the airfoil elements of the blade nested together 
and spaced to provide slots 4 extending spanwise 
of the blade preferably in both upper and lower 
Surfaces of the blade. 
Some of the Segments have a trough-like receSS 

6 On one Side and a tongue 8 on the other. The 
tongue preferably extends the length of the slots 
and serves to partition the upper surface slots 
from the lower Surface slots. 
The lower projections or flanges 2 are for in 

Sertion in a slot in the rotor hub. The upper i 
flanges can be butted against each other to form 
a shroud about the tips of the blades. Although 
only a single projection is shown on each side 
it is to be understood that more than one may be 
used for the hub attachment, as is common in 
turbine practice to provide additional strength. 
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The spanwise spaces 0 within the blade have 

access through one end, preferably the inner end, 
to a Source of fluid flow for cooling or improving 
the aerodynamic characteristics of the blade by 
the flow out the slots 4. Like-wise the nose piece 
may be provided with a series of Spaced holes 
through which the cooling flow is distributed to 
cool the entire nose area of the blade. 
The tongues 8 also serve to space the elements 

or segments of the blades to give the proper slot 
widths when they are fused together. The 
tongues, preferably butt against the forward 
segment but are preferably not welded thereto. 

he flanges 2 of the Segments can be fused to 
gether by electric welding. They may also be 
heated by other means and pressed together as 
a weld. For this purpose induction or gas heat 
ing may also be used. 

in another form of the invention the element.S 
are assembled in nested relationship aS in the 
form first discussed but they are made from Sheet 
stock as shown in Figures 5 and 6. 

In Figure 6 flanges 2 are bent outward to pro 
wide a means of holding the blades in the roto: 
hub at the root end and prongs 4 are shown for 
attachment of a shroud ring at the tip end. 
The blade flanges 2 which are welded to the 

holding ring 6 have the Welds spaced from the 
corner formed by the walls of the blade and 
the fange 2. That is, the spots of welding on 
the flanges are well under the ring 6 where they 
Will not be subject to vibration forces which 
normally cause cracking about the Weld Spot. 
The tongues 23 and 24 (Fig. 5) are inserted into 
spanwise grooves 25 which restrain the elements 
from lateral vibration while allowing Small rela 
tive movement spanwise and chordwise under the 
action of heating and cooling, this movement 
relieving thermal stresses which otherwise would 
occur between the several elementS. 
The assembled blades are inserted OutWard 

through appropriate holes or openings in holding 
ring 6 having substantially the contour of the 
root section of the blades, and are then Spot 

5 welded, or otherwise bonded to the ring by means 
of the flange 2 which overlaps the inner Sur- . 
face of the ring adjacent the openings. Retain 
ing ring f8 is made in two or more segments, the 
fiange 2 of the blade being received between 
such retaining ring and the ring 6 adjacent 
the openings in the latter, and the assembly is 
clamped between hub sections 20. Outer ring 22 
may be shrunk in place after which prongs f4 
are riveted over. 

It is a feature of this invention that the fusing 
of the parts together is done at the ends of the 
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blades So that the slots are open and can paSS a 
cooling stream of air over the whole portion of 
the length of the blade bathed by the hot motive 
gas of the turbine. 
The blade of Figure 2 exhibits horizontal and 

vertical partitions within, the tongues 8 being the 
horizontal ones. These partitions besides serving 
a structural purpose also conduct the heat away 
from the external Surfaces and dissipate it to the 
internal flow. Thus they may be considered as 
internal cooling fins which divide up the inner 
flow passages so as to make heat transfer con 
tact with more air. 
Cross reference is made to divisional applica 

tion, Serial No. 106,570, filed July 25, 1949, di 
rected to the mounting for the turbine blades. 
I have now described suitable embodiments of 

my invention which are now preferred. It is to 
be understood however that the invention is not 
limited to the particular construction illustrated 
and described and that I intend to claim it broad 
ly as indicated by the Scope of the appended 
claims. 

I claim: 
1. In combination to form a gas turbine blade, 

a nose piece having a plurality of spaced holes in 
its surface for discharge of a flow of cooling fluid 
therefrom, a plurality of body pieces each having 
a spanwise tongue projecting forward, and means 
to hold said nose piece and said plurality of body 
pieces in tanden relation to form a blade having 
top and bottom compartments Substantially Sep 
arated by Said tongues, Said pieces being spaced 
at the top and bottom surfaces to form spanwise 
slots having Walls overlapping rearward to direct 
a slot flow out of the blade rear Ward Substantial 
ly along the Surface aft of each slot. 

2. In combination to form a gas turbine blade, 
a nose element having a recessed chordwise cross 
Section, a plurality of body elements of recessed 
channel cross Section, means holding Said ele 
ments in tandem chordwise relation with the 
nose of each element nested in the recess of the 
preceding element in Spaced relation to form an 
upper and lower Surface slot leading Out of a hol 
low interior within the blade to provide for a 
flow of cooling fluid therefron, Said means com 
prising a weld joining said elements at the hub 
and tip ends. 

3. In combination, a plurality of elements, 
Some of Said elements having a receSS along a 
portion of their lengths and transversely project 
ing flanges along the opposite sides of the ends 
of Said elements, and means to fix said elements 
in tanden relation with said flanges in contigu 
ous relation and the central portions of each ele 
ment in chordwise spaced relation to form Sur 
face slots, the assembly of said elements forming 
a slotted blade whose slots lead out of the interior 
of said blade to provide for a flow of cooling fluid 
therefrom. 

4. The combination of claim 3 wherein some of 
said elements have spanwise tongues projecting 
chordwise to partition the space within the blade 
into compartments each communicating With a 
Said surface slot. 

5. In combination, a plurality of nested ele 
ments fixed in tandem relation to form a turbine 
blade having a plurality of chordwise spaced dis 
charge slots between adjacent said elements for 
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4. 
discharge of a flow of cooling fluid therefrom, said 
blade having a plurality of Walls internally spaced 
from each other and extending spanwise of Said 
blade defining flow passages for Supplying said 
cooling fluid to said discharge slots. 

6. In combination, a plurality of nested ele 
ments fixed in tandem relation to form a tur 
bine blade having a plurality of chordwise spaced 
slots between adjacent said elements for dis 
charge of a flow of cooling fluid therethrough, 
Said elements forming a plurality of partitions 
internally spaced within said blade defining flow 
passages for Supplying said cooling fluid to said 
SlotS. 

7. In combination to form a gas turbine blade, 
a nose element, a plurality of nested elements 
assembled in tandem chordwise relation there 
With to form a blade having an airfoil Surface, 
Said elements being spaced from each other on 
Said airfoil surface to form spanwise slots be 
tween adjacent elements for the discharge of 
flows of cooling fluid therethrough, and means 
for Securing said elements in said assembled re 
lation. 

8. In combinatin to form a gas turbine blade, 
a plurality of nested elements assembled in tan 
dem chordwise relation to form a blade having 
an airfoil Surface, said elements having inter 
fitting recesses and tongues forming a pair of 
compartments between each two adjacent ele 
ments, said elements being spaced from each 
other on said airfoil surface to form spanwise 
slots between adjacent elements communicating 
with said compartments respectively for the dis 
charge of flows of cooling fluid therethrough, and 
means for securing said elements in said as 
sembled relation. 

9. In combination, a plurality of nested ele 
ments fixed in tandem relation to form a tur 
bine blade having a plurality of slots between 
adjacent Said elements in both the upper and 
lower surfaces thereof for discharge of a flow of 
cooling fluid therethrough, said elements form 
ing a plurality of vertical and horizontal parti 
tions within said blade defining flow passages 
for Supplying said slots, adjacent said elements 
having a tongue and groove relationship to re 
Strain the same from lateral vibration while al 
lowing limited relative movement in other direc 
tions to relieve thernal stresses. 

EDWARD A. STAKER 

REFERENCES CITED 
he following refersnces are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
2,149,510 Darrieus ------------ Mar. 7, 1939 
2,220,420 Meyer ------------- Nov. 5, 1940 
2,236,426 Faber ------------ Mar. 25, 1941 
2,410,588 Phelan ------------- Nov. 5, 1946 

FOREIGN PATENTS 
Number Country Date 

346,599 Germany ----------- Jan. 5, 1922 
400,516 Germany ---------- Mar. 15, 1923 
669,249 Germany ---------- Dec. 20, 1938 


