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[n gas or explosion turbines, on the
cont W‘v m energy which is hhem fed by
an ¢xplosion is effective, as a jet of gas, upon

¢ bucket or blade for onlv a very shord

vigd m time. Altogether, only about one
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plosive mixture. The buckets of blades of
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“v"oe v*cwii; of successive explosions.
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the construction of the stem or Iom, of the
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With steam turbines of existing
tion it is uxqmy safficient if the bucmhﬂ or
blades of the fivst series are secured, by
means of their stems or feet, agmmst the
gemmted centrifugal force. It was, there-
fore posmble for these reasena, to con-
struct the biades of such stea: turbinss
from drawn bars and to insert Lhem into
profiled recesses, with spuacing members
wsertad between each two buckets or blades
and to fasten the whole in place with light
hamier blows, or the spacing members and
buckets could be taken together, the bucket
and its stera or foob being forged or other-
wise censtructed in one piece, and the bucket

stern or foot again placed in rece%ses 0}‘3 the
uci:mo wheel ¢r rotor and fixed in place.
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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 forcs
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 ang 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  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 138, 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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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-

_quently generated, to 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-

_sion 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, Dueket 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 117
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- S

tected against the direct influence of
temperature ; that is,
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
ay be obtained by utilizing the arrange-
ment shown in Figs. 2 and 3. In this case,
lockimg 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-

the jet

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..8. 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 1t
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 scopo

of the claims without departing from the .

spirit of my invention.
I claim: o
1. In an internal combustion turbine, the

the bucket stein or foot
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engaging the roter within sald recess, said
wedge and said shit being tapered both out-
wardly from the central portion of the rotor
and also circumferentiaily of the rotor,
whereby the slit stem is pressed by said

wedge both away from the center of the-

votor and against the side walls of said
recess. '

. The combination of a rotor having a

cireumferential recess, a bucket having a
stem fitted into said recess, said stem hav-
ing a slit extending circumierentially of the
rotor, and a wedge fitted into said slit and
tapered both circumferentially of the rotor
and outwardly, tc expand the slit stem
against the side walls of said recess and also
away from the center of the rotor.

7. The combination of a rotor having &
civcumfersntial recess, a bucket having a
stero fitted into sald vecess, said stem having
a slit extending circumferentially of the
rotor, and a wedge fitted into said slit and
tapered circumiferentially of the rotor io
expand the slit stem against the side walis.
of said recess.

8. The combination of a rotor having a
circumferential Tecess having in its side a
circumferéntial wedge-shaped. groove, the
gurfaces of which are inclined inwardly sad
outwardly respectively, o bucket having a
stem fitted inbo said recess snd provided om
its side with s circumferential wedge-
shaped tooth, the flanks of which are in-
clined outwardly snd inwardly respectively
to fit the surfaces of said grooye, and mesns
for forcing sald stemn sgainst the walle of
said recess to drive the said tooth into said
wedge-groove. :

9. The combination of o rotor-heving o
circumferential recess provided in its op-
posing sides with circumiferential wedge-
shaped grooves, each having one surface -
clned inwardly and the other cutwardly, &
bucket having =

o gides with cireumferential wedge-shaped
t i sach having one of its flanks inclined
sutwardly and the other inwardly fo fit the
respective surfaces of the corresponding
groove, and s wedge fitted info said sphb
bucket sters to i
wedge-grooves,

10. The combination of & rotor having a
civenmferential vecess provided in its op-
posing, sides with circomferential wedge-

aplit stem fitted into ssid-
recess, said stem belng provided on each of !
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shaped grooves, each having one surface m-
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clined inwardly and the otlier outwardly, s
buclet having a split stem fifted into said
recess,
of its sides with eircumferential wedge-
shaped teeth each having one of its flanks
inclined outwardly and the other inwardly
to fit the respeciive surfaces of the corrve-
sponding groove, end a wedge fitted Imbo
said split bucket stem to force its teeth into

said stem being provided on emch.
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said wedge-grooves, the inclined outer sur-
face of a groove and the adjoining surface
of said wedge converging Gutwardly.

11. The cdinbination £ 4 rotor having a
circumferéfitial 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-
cts 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 rofor, 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 estending
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 HOLZWARTH.
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