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its inits, figure is : 

tic, sectional view showing the 
the rotox and a backet of bia de 
there with in my isowei and in 

is a similar view of iser; Eig. 2 is 
for in of sily 
Fig. 3, the latter being a section on 
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7-r-, a w ry & 
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1 in ore fiti 
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the free 
its arex pointed tend of S 

toward the out the backet or blade 
853. The airs. 23 includes a 

wedge 13 adapted. 
rest, with its bas 
recess ; both the 
addition to a nefits: 
end of the 
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5 or, ao'e Specif 
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ious nanner without interrišion and the 
generated pressure upon the is dividual 

- blades is generally relatively 
gas or explosion turbines, on the i. 

s 

explosion is effective, as a jet of gas, lipola 
the blicizes, or blade for only a very short, 

Altogether, only about, one period of line. 

CEI 2, given explosio chainber 
as the latter must be cooled with air 

is he loaded with a fresh charge of ex 
losive mixture. The backets a blades of 

. 

ontrary, the energy which is liberated by 8. 

Insuediately thereafter the driving 83 

explosion turbines are therefore subjected a 
to relatively short, but powerful blows as 
the Resuit of successive explosions. The ac 
companying high temperatures (400 to 450 
C.) restrici, the constructor's choice to only 
3, inited number of different materisis for 6 
aii parts of the turbine. Because of this, 
ite construction of the stem or foot of the 
bucket, or blade, which must be of great 
strength, is of special consequence. 
With steam turbines of existing construc- & 

tion it is anply sufficient it the buckets or 
biades of the first series are secured, by 
Aneirias of their sens or feet, against the 
generated, centrifugal force. It was, there 
fore, possible, for these reasons, to con s 

struct, he blades of such steam turbines 
fron) drawn bars and to insert, them into 
profiled recesses, with spacing members 
inserted between each two buckets of blades 
and to fasten the whole in place with light, 
hanner blows, or the spacing members and 
buckets could be taken together, the backet 
and its stein or foot being forged or other 
Wise constructed in one piece, and the bucket, 
Sier) or foot again placed it recesses of the 
turbine wheel or rotor and fixed it place. 
in the case of steam turbines, arrangements 
are also known in which the bucket stem is 
sitted from below aid the bucket is pressed 
fi'ol above to spread apart, the two sides 
6 flanks of the bucket stem and thus pro 
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vide a constant safety against the generated 
centrifugal force. In addition with steam 
froines, arrangements exist, in which is 
Wedge or the like is driven in to press the 

is of the bucket stem or foot sideways 
inst; i.e. iuris: "...it or wheel. 
35 aii of these six 8-igenenis, S3 
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- eration of gas turbines. These existing con 
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structions of the bucket stems, as stated, take 
into consideration only the centrifugal forcé 
which is generated; under the effect of gen 
erated blows and high bucket pressures they 
give and yield. In such case, the buckets, 
as the blows are delivered, pound with the 
flanks of the stems or feet against one an 
other and against the rotor and thereby be 
come loose. These slight vibrations against 
each other and against the rotor become con 
stantly greater and finally result in break 
age of the buckets or blades. In all exist 
ing constructions of the bucket stems the 
permanent tension against the periphery or 
rim of the rotor and against adjoining 
buckets or blades is missing. Without this 
permanent tension the buckets or blades, 
when subjected to short blows, as in the op 
eration of internal combustion turbines, 
must become loosened. 
According to the present invention the 

fastening of the buckets or blades is ac 
complished in such a manner that the stem 
or foot of the bucket or blade slitted and 
provided with profiled sides or flanks, is se 
cured through the medium of a wedge which 
sets upon the bottom of a circumferential 
recess of the rotor and is driven into place 
in the direction of said recess; that is to say, 
the wedge 13, with its base resting upon 
the bottom of the recess 7 in the rotor rim. 
6 is driven into the slit 12 in a direction tan 
ential to the rotor and thus presses the 
anks of the stem 10 sideways. In this 

manner large, transverse pressures and also 
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quently generated, to 

large, radial pressures are exerted against 
the bucket stem or foot. By means of the 
transverse pressures the teeth 11 are firmly 
pressed into the grooves 8 while through 
the medium of the radial pressures the 
bucket is pressed outwardly in the direction 
of the centrifugal force which is subse 

press, the flanks or 
sides of the teeth 11 against the contiguous 
surfaces of the grooves 8. In this way the 
entire bucket or blade is placed under ten 
ision relatively to the rim of the rotor and, 
through the described arrangement, is main 
tained under tension, during the operation. 
of the turbine, against any bucket pressures, 
bucket pushing, Bucket blows or centrifugal 
effects upon said buckets which may be gen 
erated. Instead of an individual wedge for 
each bucket, a wedge common to a plurality 
of buckets may be used. . 

It will be noted that the two surfaces or 
flanks of each of the teeth 11 are inclined in 
opposite directions, that is, the flank 11 
nearer the center or axle of the rotor is in 
clined inwardly from the tip of the tooth 
toward the wedge, while the outer flank 11 
of the tooth is inclined outwardly. The 
corresponding walls 8, 8', of the grooves 8 
are also inclined in opposite directions from 
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the tip of the tooth toward the wedge. Fur 
thermore, it will be noted that the outer 
flanks 11’ of the teeth 11 (and the corre 
sponding outer surfaces 8' of the grooves 
8) are inclined outwardly at a smaller angle 
than the sides of the wedge 13, so that the 
said outer flanks and the adjacent side sur 
faces 13 of the wedge 13 converge. out 
wardly, that is to say, away from the axis 
of the turbine. Both of these features con 
tribute to hold the bucket stem 10 firmly 
within the recess of the rotor rim 6. 
The wedge is constructed of material 

which is relatively harder than the bucket 
stem and drives the toothed flanks thereof 
into the grooves of the rotor rim and war 
rants a minimum of strains upon the flanks 
of the teeth from outside forces. To main 
tain this advantage in the case of high driv ing temperatures, the wedge must be pro 
tected against the direct influence of the jet 
temperature; that is, the bucket stem or foot 
must be relatively high and the wedge must 
be located in its lower protected portion. 
Accordingly, the advance or taper of the 
wedge is so arranged that the pressure ex 
erted upon the bucket by the jet forces said 
bucket upon the wedge. 

In some instances, additional security 
may be obtained by utilizing the arrange 
ment shown in Figs. 2 and 3. In this case, 
locking buckets or blades 9 are located at 
intervals and are provided with extensions 
14 which project through the recess 7 and 
into pockets 15 extending radially inward 
therefrom at the proper points. The exten 
sions 14 are provided with slots 16 adapted 
to register with slots 17 in the rim 6, 
through which wedges 18 are forced so as 
to extend transversely to the recess 7, as 
shown in Fig. 2; the opposite sides of the 
extensions 14 diverge outwardly in engage 
ment with correspondingly formed surfaces 
of adjacent buckets or blades 9, as shown at 
20 in Fig. 3. With this arrangement the 
wedges, by bearing against the walls of the 
slots 16 and 17, draw the bucket 9 inwardly 
toward the centre of the rotor 5 and clamp it 
in place and at the same time cause the sur 
faces 20 to exert a clamping action upon the 
adjacent buckets or blades 9, whereby the 
rigidity of the connection between the lat 
ter and the rotor is still further increased. 
In this way the blade or bucket ring or 

series is interrupted less often than has, up 
to the present time, been the case, and a 
greater number of blades or buckets may be 
included in a ring which, particularly in 
large gas turbines, is of special advantage. 
Various changes in the specific forms shown 

and described may be made within the scope 
of the claims without departing from the . spirit of my invention. 
I claim: 
1. In an internal combustion turbine, the 
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combination of a rotos having a circumfer 
&ntial recess provided with a plurality of 
grooves in is opposite, radiai waiis, a, 

Stein or said bucket, having a 
g sii and provided with teeth ar fit, said grooves and a wedge 

o rest, upon the bottogi of said cir 
recass aid to fit into said slit, 

tie iaite' and said 'yedge being tapered 
- ons and in 3 direction tan 
genitial to said Fotor whereby said teeth are 
pressed transversely into said grooves and 
the outer flanks of Said teeth are radially 
pressed agilist the opposite walls of said 

15 grooves in the direction of the centrifugal 
force generated when the turbirie is in op 
erzio, 

2. An an internal coin busion turbine, the 
coilbinati{i} of a roto' having a circumfer 

20 ential recess provided with a piurality of 
grooves it is opposite radial walls, 3. 
bucket, a steai or said bugket having a 
tapering sit, and provided with teeti as 
ranged to fit, said grooves and means, within 
said :'ecess whereby said teeth, 8'e pressed 
transversely into said grooves and the outer 
fianks of the teeth are radisily pressed 
against the opposed wais of said grooves in 
the direction of the centrifugal force ger 

38 erated when the tarhiae is is operation. 
3. iii an iterra corrissioi turbine, the 

connoi atc. having 3. circuin ination of a 
ss provide with a plurality 
its opposite walls, said 'otor 

, transverse slots coin 
recess, a pluraiy of 

said buckets provided with 
{e it, said grooves, means 

dies?:h are pressed transversely 
}("yes, ecking buckets located at 
gea said first buckets and pro 

sists in registry with a said trans 
transverse wedges extending 
sia's and co-operating surfaces 

buckets and contiguois 
are clasped iii. 
said Kalas' "e 

5 5. 

::gerial :ornbustion arbine, a 
2, circa Inferential secess and 

ois goia:Yuricating theressiti at 
d yoga; further having radiai 

'eding inwardly from said re 
istry with said slots, iocling 

3 or said buckets extending 
s said pockets 

ry with 
idi wedges. exteading 

ty Sscure said iOcking 
23s a said rotor. 

ii, he c{:}; of 8, rotor having 2. 
circumfera; , ; 3::cket having a 
steal fitted in: saic recess, said ster having inferentially of the 

and a wedge fitted into said slii, and 

. 

$5 rotti, 

engaging the rotor within said recess, said 
wedge and said slit being tapered both out 
wardly from the central portion of the rotor 
arid also circumferentially of the rotor, 
whereby the slit stem is pressed by said 
wedge both away from the center of the 
rotor and against the side walls of said 
eCeSS. - 

6. The combination of a rotor having a 
circumferentiai recess, a bucket having a 
stem fitted into said recess, said stem hav 
ing a slit extending circumferentially of the 
rotor, and a wedge fitted into said slit and 
tapered both circumferentially of the rotor 
and outwardiy, to expand the slit, stem 
against the side walls of said recess and also 
away iroin the center of the rotor. 

7. The combination of a rotor having a 
circurferential recess, a bucket, having a 
stern fitted into said recess, said stem having a slit extending circumferentially of the 
rotor, and a wedge fitted into said slit, and 
tapered circumferentially of the rotor to 
expand the slit stem against the side walls. 
of said recess. 

8. The combination of a rotor having 2, 
circumferential recess having in its side a 
circumferential wedge-shaped groove, the 
Surfaces of which are inclined inwardly arid 
outwardly respectively, a bucket, having a 
stern fitted into said recess &nd provided on 
its side with 3, circumferential wedge 
shaped tooth, the fairs of which are in 
clined outwardly aid in Wisdiy respectively 
to fit the surfaces of Said grooye, and meets 
for forcing said stern against the valig of 
said recess to drive the said tooth into said 
wedge-groove. 

9. The combination of a rotor having a 
circumferential recess provided is is op 
posing sides with circusaferential, wedge shaped grooves, each having one surface in 
clined inwardly and the other outwardy, 8, 
bucket having a split, stem fitted into said. 
recess, said stern being provided on each of 
is sides with circumferentiai wedge-shaped 
t is each having one of its flanks inclined 
via wardly and the other inwardly to fit; the 
respective surfaces of the corresponding 
groove, and a wedge fitted into said split, 
hacket, ster: to force its teeth into said 
wedge-grooves. 

10. The combination of a rotor having 8, 
circumferential recess provided in its op 
posing sides with circumferential Wedge 
shaped grooves, each having one surface in 
clined inwardly and the other outwardly, 8, 
bucket, having a split stein fitted into said 
recess, said stem being provided on each. 
of its sides with circumferential wedge 
shaped teeth each having one of its flanks 
inclined outwardly and the other inwardly 
to fit the respective surfaces of the corre 
sponding gi'oove, and a wedge fitted into 
said split bucket stem to force its teeth into 
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2. 

said wedge-grooves, the inclined outer sur 
face of a groove and the adjoining surface 
of said wedge converging outwardly. 

11. The combination of a rotor having a 
circumferential recess and a transverse slot 
communicating with said recess, buckets 
provided with stems fitted into said recess, 
one of said buckets being a locking bucket 
having surfaces to force the adjacent buck 
ets apart circumferentially upon a radial 
movement of the locking bucket, said lock 
ing bucket also having a slot to register 
with said slot of the rotor, and a transverse 

1,545,495 

wedge adapted to be driven into said slots 
to force the locking bucket radially. 

12. The combination of a rotor having a 
circumferential recess and a pocket commu 
nicating with said recess and extending 
therefrom toward the center of the rotor, 
buckets provided with stems fitted into said 
recess, one of said buckets being a locking 
bucket, extending into said pocket, and 
means for fastening said locking bucket. 

In testimony whereof I have hereunto set 
my hand. 

HANS HOLZWAR.TH. 
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