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ABSTRACT 

A liquid-cooled turbine bucket construction is de 
scribed in which the airfoil bucket core, platform 
(with metering means) and root with dovetail configu 
ration are integrally formed. The pressure and suction 
sides of each bucket are each provided with a liquid 
reservoir de?ned in part by metering means (e.g., a 
weir), grooves in the upper surface of the platform 
and face of the airfoil core and holes interconnecting 
these grooves with the underside of the platform adja 
cent the metering means. 

9 Claims, 3 Drawing Figures 









3,856,433 
1 

LIQUID COOLED TURBINE BUCKET WITH 
DOVETAILED ATTACHMENT 

BACKGROUND OF THE INVENTION 

Structural arrangements for the liquid cooling of gas 
turbine buckets are shown in U.S. Pat. Nos. 3,446,481 
~ Kydd, 3,446,482 - Kydd and 3,658,439 - Kydd. These 
patents are incorporated by reference. 
Systems for supplying coolant to the cooling channels 

of liquid~cooled turbine buckets are determined in part 
by the type of attachment used to secure the buckets 
to the rotor. The art is in need of such a distribution 
system particularly adapted to buckets having dove 
tailed bucket-to-rotor attachment and integral platform 
construction. 

SUMMARY OF THE INVENTION 

A liquid-cooled turbine bucket construction is de 
scribed in which the airfoil bucket core, platform (with 
metering means) and root with dovetail con?guration 
are integrally formed. The pressure and suction sides of 
each bucket are each provided with a liquid reservoir 
defined in part by metering means (e.g., a weir), 
grooves in the upper surface of the platform and face 
of the airfoil core and holes interconnecting these 
grooves with the underside of the platfon'n adjacent the 
metering means. 

BRIEF DESCRIPTION OF THE DRAWING 

The exact nature of this invention as well as objects 
and advantages thereof will be readily apparent from 
consideration of the following speci?cation relating to 
the annexed drawings in which: 
FIG. 1 is a view partially in section showing the side 

view in elevation of part of the dovetailed root, plat 
form and airfoil and liquid coolant feed means in regis 
ter therewith; 
FIG. 2 is a view partially in section with the retainer/ 

feed ring and a cover plate cut away to show the inte 
gral formation in the platform of the reservoir, the lon 
gitudinally extending metering means, platform gutter, 
platform coolant channels and feed holes leading 
thereto and 
FIG. 3 is a view taken on line 3—3 of FIG. 2 with the 

airfoil skin removed in part to show the location and 
interconnection of the airfoil channels, the platform 
channels and feed conduits leading to the platform 
channels from the underside of the platform. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turbine bucket 10 consists of skin 11, 11a (e.g., 
sheet metal) af?xed, as by brazing, to the unitary root/ 
platform/airfoil core 12. Root portion 13 is formed in 
the conventional dovetail con?guration by which 
bucket 10 is retained in slot 14 of wheel rim 16. Each 
groove 17 recessed in the surface of platform 18 is con 
nected to a similar groove 19 recessed in the surface of 
airfoil portion 21 of unit 12. The cooling channels 
(preferably rectangular in shape) de?ned by skin 11a 
and grooves 17 are thus in communication on a one-to 
one basis with the cooling channels de?ned by skin 11 
and grooves 19 and cooling liquid is conducted there 
through at a uniform distance from the exterior sur 
face. At the radially outer ends thereof the rectangular 
cooling channels on the pressure side of bucket 10 are 
in flow communication with, and terminate at, mani 
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2 
fold 22 recessed into airfoil portion 21. On the suction 
side of bucket 10 the cooling channels are in flow com 
munication with, and terminate at, a similar manifold 
(not shown) recessed‘ into airfoil portion 21. Near the 
trailing edge of bucket 10 a cross-over conduit (open 
ing shown at 23) connects the manifold on the suction 
side with manifold 22. 
Open-circuit cooling is accomplished by spraying 

cooling liquid (usually water) at low pressure in a gen 
erally radially outward direction from nozzles, such as 
nozzle 24 (one shown), mounted on each side of the 
rotor disk. The coolant is received in annular gutter 26 
formed in ring member 27, one of which is mounted on 
each side of wheel rim 16. Ring member 27 , in addition . 
to conducting the function of coolant distribution to 
each bucket also retains the buckets l0 properly posi 
tioned in wheel rim 16 as more completely described 
in U.S. Pat. application Ser. No. 385,096 - Wojcik, ?led 
Aug. 2, 1973 and assigned to the assignee of the instant 
invention. The Wojcik application is incorporated by 
reference. . 

Coolant received in gutters 26, is directed through 
feed holes 28, each of which is in ?ow communication 
with a reservoir 29 extending in a direction parallel to 
the axis of rotation of the turbine disk. The openings 
into the feed holes 28 from gutters 26 are equally 
spaced around the circumference of gutters 26 to in 
sure equal distribution of coolant to the buckets via 
these feed holes. 
While coolant is spread out as a thin ?lm in gutters 

26, it accumulates to ?ll each reservoir 29 (the ends 
thereof being closed by means of a pair of cover plates 
31). As liquid coolant continues to reach each reser 
voir 29, the excess discharges over the crest of weir 32 
along the length thereof and is thereby metered. Prefer 
ably the crest of weir 32 is arcuate (convex toward the 
axis of rotation) in cross-section and is a portion of a 
cylinder in con?guration in order to accommodate 
slight differences in the disposition of the buckets 10 
relative to each other. Although the distance of the 
crest of any given weir from the axis of rotation may 
vary slightly from that of another weir, the cylindrical 
con?guration of the weir crest curving toward the root 
must be accurately machined so that each element of 
each such cylindrical surface extends parallel to the el 
ements forming the cylindrical convex ridges of the 
dovetailed con?guration. In this manner each element 
of the crest surface can be set parallel to the axis of ro 
tation (the axis of the shaft on which the rotor is 
mounted). This machining accuracy is required in 
order to insure that liquid coolant passes uniformly 
over the full length of the weir crest. 
Coolant that has traversed the weir crest 32 contin 

ues in the generally radial direction to enter longitudi 
nally extending platform gutter 33 as a ?lm-like distri 
bution, passing thereafter through the cooling channel 
feed holes 34. Thus, one each of reservoir 29, weir 32 
and gutter 33 constitute a set, one such set being 
formed in the underside of platform 18 on each side of 
root portion 13.- Most of the channel feed holes 34 are 
in flow communication with grooves 17 on a one-to 
one basis, although a few of these holes 34 connect di 
rectly with grooves 19. In any event, the coolant passes 
from holes 34 to manifold 22 (and the suction mani 
fold, not shown) viabucket cooling channels. 
As the coolant traverses the surfaces of the platform 

and of the airfoil, these elements are kept cool. Some 
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portion of the cooling liquid, depending upon the rate 
of ?ow, is converted to the gaseous or vapor state as it 
absorbs heat. The vapor or gas and any remaining liq 
uid coolant exit from the manifold 22 via opening 36, 
preferably to enter a collection slot (not shown) 
formed in the casing for the eventual recirculation or 
disposal of the ejected ?uid. 
Although the cooling channels have been illustrated 

herein extending spanwise of the turbine bucket, the 
instant invention is equally applicable to bucket con 
structions in which the cooling channels are disposed 
in a convoluted or spiral con?guration. 
What we claim as new and desire to secure by by Let 

ters Patent of the United States is: 
1. Turbine bucket construction comprising in combi 

nation: 
a. integrally formed airfoil-shaped core, platform and 
root portions, said root portion having a dovetailed 
con?guration, 

b. a ?rst group of cooling grooves recessed into the 
upper surface of said platform portion, 

c. a second group of cooling grooves recessed into 
the pressure and suction faces of the airfoil-shaped 
core, each of the cooling grooves in said ?rst group 
being connected to a separate cooling groove in 
said second group, 

(1. skin material disposed over said upper surface of 
said platform portion and over said pressure and 
suction faces thereby covering said ?rst and second 
groups of cooling grooves, 

e. a pair of longitudinally-extending recesses formed 
in the underside of said platform portion one of 
said recesses extending along each side of, in the 
same direction as, and adjacent to said dovetailed 
con?guration, a pair of longitudinally-extending 
gutters formed in the underside of said platform 
portion, one of said gutters extending parallel to 
and adjacent each of said recesses, 

f. a pair of longitudinally-extending projections 
formed along the underside of said platform por 
tion, each of said projections separating one recess 
and one gutter, each of said projections having a 
crest, said crest being arcuate in cross-section and 
presenting a convex cylindrical surface, the ele 
ments of the cylindrical surfaces of both crests 
being parallel to the elements of the cylindrical 
convex ridges of said dovetailed con?guration and 

g. a plurality of holes passing through said platform 
portion placing said ?rst group of cooling grooves 
in flow communication with the underside of said 
platform portion adjacent each of said projections 
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thereto. 

2. The turbine bucket as recited in claim 1 wherein 
the crest of the longitudinally extending projection is in 
the form of an arc of a circle in cross-section. 

3. The turbine bucket as recited in claim 1 wherein 
the far ends of each of the recesses formed in the un 
derside of the platform portion are closed off by a pair 
of plate-like members. 

4. The turbine bucket as recited in claim 1 wherein 
the pair of recesses and the pair of projections are lo 
cated between the pair of gutters. 

5. The turbine bucket as recited in claim 1 wherein 
each groove of the second group of cooling grooves ter 
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4 
minates in one of two interconnected manifolds located 
near the tip of said bucket. 

6. In a gas turbine wherein a turbine disk is mounted 
on a shaft rotatably supported in a casing, said turbine 
disk extending substantially perpendicular to the axis of 
said shaft and having turbine buckets mounted on the 
outer rim thereof, means located radially inward of said 
bucket adjacent said turbine disk for supplying liquid 
coolant to said buckets to enter open-circuit distribu 
tion paths comprising cooling channels and a manifold 
system in each of said buckets, the improvement com 
prising: , _ 

a. each of said buckets having integrally formed air 
foil-shaped core, platform and root portions, said 
root portion having a dovetailed con?guration ?t 
ting into a matching slot in said outer rim, 

b. the platform portion of each bucket having a pair 
of longitudinally-extending recesses formed in the 
underside thereof, one of said recesses extending 
along each side of, in the same direction as and ad 
jacent said dovetailed con?guration, a pair of 
longitudinally-extending gutters formed in the un 
derside of said platform portion, one of said gutters 
extending parallel to and adjacent each of said re~ 
cesses, 

c. a pair of longitudinally extending projections 
formed along the underside of said platform por 
tion, each of said projections separating one recess 
and one gutter, each of said projections having a 
crest, said crest being arcuate in cross-section and 
presenting a convex cylinder surface, the elements 
of the cylindrical surfaces of both crests being par 
allel to the elements of the cylindrical convex 
ridges of said dovetailed con?guration and 

d. in each of said buckets a plurality of ?rst cooling 
grooves recessed into the upper surface'of the plat 
form portion, said cooling grooves being connected 
to a plurality of second cooling grooves recessed 
into the pressure and suction faces of the airfoil— 
shaped core, said second cooling grooves in turn 
being connected to a manifold system adapted to 
discharge coolant from said bucket, 

e. skin material disposed over the upper surface of 
the platform portion and over the pressure and suc 
tion faces of each of said buckets thereby covering 
said ?rst and second cooling grooves and said man 
ifold system except for the exit therefrom, 

f. a plurality of holes passing through said platform 
portion placing said ?rst cooling grooves in ?ow 
communication with said pair of gutters and 

g. said means for supplying liquid coolant being in 
?ow communication with each of said longitudi 
nally extending recesses, 

whereby once any given recess has become full of cool 
ant, as additional coolant enters said recess the excess 
coolant ?ows over the adjacent crest along the length 
thereof and passes through said holes, said ?rst and sec 
ond cooling grooves and said manifold for exit from 
said bucket. 

7. The turbine bucket as recited in claim 6 wherein 
the pair of recesses and the pair of projections are lo 
cated between the pair of gutters. 

8. The improvement recited in claim 6 wherein the 
far ends of each of the recesses formed in the underside 
of the platform portion are closed off by a pair of plate 
like members. 
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9. The improvement recited in claim 6 wherein in a grooves on the pressure side of said bucket and the sec 
given bucket the holes passing through the platform 0nd set in ?ow communication with cooling grooves on 
portion to the underside thereof are divided into two the suction side of said bucket. 
sets, one set in flow communication with cooling * * * * 

1O 

25 

35 

45 

55 

60 

65 


