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To all uphom it may concern: 
3e it known that I, JoHN F. METTEN, a 

citize of the United States, residing at 
Philadelphia in the county of Philadelphia 
and State of 'ennsylvania, have invented 
certain new and useful Improvements in 
Elastic-Fluid Turbines, of which the follow 
ing is a full, clear, and exact specification. 
This invention relates to elastic fluid tur 

bines and has for its object an improved 
mounting for the blades in the revolving or 
stationary.nenber of a steam or gas turbine. 
by neans of which they are more securely 
locked against displacement under centrif 
ugal thrust and torsional strains, and may 
be assembled with greater convenience than by the methods cominorily employed, and by 
which a lighter and stronger structure may 
be secured. - - 

Various methods of securing the blades 
to the elements of a turbine have been here 
tofore employed. In one method, grooves 
are cut in the drums the full width of the 
blades, which are held in place by soft 
metal packing pieces spaced between, and 
calked so as to be swelled into serrations cut 
into the grooves and the adjacent sides of 
the blades. This method, although cheap in 
construction, is objectionable in that, if any 
callked section is defective, the blades are 
liable to strip under the centrifugal strains, 
machine. Other methods are to rivet, the 
blade to a strip of metal and bend the latter 
to fit a groove of the drum; or to provide 
an undercut groove and mill the roots of the 

the undercut channels. In all of these types 
a shallow groove is employed so that with 
weak or careless calking the blades are liable 
to work loose and become displaced under 
the combined effort of rotary and centrifu 
gal strain or the blades. will lack proper 
lateral rigidity if the fit in the grooves is 
not perfectly tight. By reason of their diffi 
cult mechanical structure, some of them are, 
moreover, open to objection on account of 
manufacturing expense. - 
. By my construction I overcome possibility 
of damage through defective local calking 
and Secure the blades in position by a strucs. 

ture of great rigidity, at the same time 
lessening the mass of metal necessary in the 
cross section of the sup 
desirable results by making the root of the 
blade deep relatively to its width and lock 

ort. I secure these 

the blades to their support by milling hemi 
spherical recesses on opposite sides of the 
root to receive steel balls by which the blades 
are firmly locked against relative slip. Wide 
shoulders are formed near the junction of 
the root of the blade, which find a secure 
abutting surface on the face of the drum or 
disk, and the blades are assembled with in 
tervening soft metal space blocks and then 
driven into undercut or serrated channels 
until the shoulders squarely engage the face 
of the drum, the space blocks thereby ex 
tending into the serrations and in conjunc 
tion with the steel balls, anchoring the root 
in two planes against displacement under 
centrifugal thrust or circumferential strain 
or flexure. 
My invention, therefore, consists in a tur bille blade mounted in a deep and relatively 

11a1'row recessed groove in the rotary ele 
anent and locked in place by unyielding 
walls at all faces of its root. 

It embodies also various other more spe 
cific features, the novelty of which will be 
hereinafter more fully described in the speci 
fication and definitely indicated in the 
claims. 

In the accompanying drawings which 
illustrate my invention, Figure 1 is a part 
sectional view of a blade mounting embody 
ing lay invention; Fig. 2 is a similar view 
on a plane at right angles to that of Fig. 1; 
Fig. 3 is a top plan view of Fig. 1; Fig. 4 is 
a sectional view showing my invention as 
applied to a disk rotor of a turbine. 

Referring now to the drawings in detail, 
1 represents the turbine blade, the root of 
which, 2, is milled off with square shoulders 
3 to engage corresponding walls on the face 
of the drum or disk of the rotary element of 
the turbine. 
face of the drulu or disk in which the ratio 
of the width to the depth is very much less 
than in the systems of mounting heretofore 
in vogue. The walls of the slot are grooyed. 
Qr serrated as indicated at 4, to fougar 

Suitable slots are milled in the 
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i.e. 
soft inelaj used for calk ticist rage for the soft in 
tribed. The root of the reinafter ci 

is adapted to enter the slot, its lateral 
faces being iaii led with a small hemispheri 
cal recess 5 adapted io for in a seat for a 
siatively, hard bai, such as steel, or other 

suitable key to lock the blades and the filling 
pieces i position. . . ." 

Between each pair of blades is placed a 
filling block 6 of soft rietal, the lateral faces 
of which are recessed to form a seat for the 
bails. A group of the blades are assem 
bleai in the slot side by side with the inter 
snugly between the corresponding cavities s 

in the block and root of the blade, and the 
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blocks are subjected to pressure by calking 
the exposed ends so as to cause the soft 
filetai to expand into the serrations or 
grooves in the walls of the drum. The balls 
hus for in a rigid connection between the 
block 8 and the root of the blade, and if any 
picking block should not be calked hard 
enough to thoroughly ill the serrations in 
the groove, the balls will form an interlock 
setween it and the adjacent blades, which 
will prevent the centrifugal force due to the 
revolution of the cylinder or disk carrying 
the blades from pilling out the blade with 
out also drawing out the packing block. 
An important, advantage of this form of 
construction is the great rigidity due to tie 
millied shoulders 2, 3 and the depth of the 
slot.; moreover, as the slots are cut in raised 
shoulders on the surface of the drum, 
indicated in Fig. 1, the thickness of metallie 
wall between these shoulders can be less than 

vening packing blocks, steel bais fitting 

the thickness required if the slots were the 
fill width of tie biade, which means a 
iighter form of cens: riction, the space be 

the rised s der's being adapted 
te: i:') vide clearance for the shrouding on 

£ adjacent lacies 
W. 

isites 
issernbling, the required number of 

s, blocks and balls will be placed 
sely together, to fill the groove, and the 

exposed ends of the blocks calked so as to 
expand into the seri’ations in side of groove. 
it sy 

{ 
ill be evident that, by reason of the 

a ti; ; of the cailing material into the 
ons of tie grooves and by reason of 
it pletely elit be?iding the interlocking 
tic blades are rigidly supported 
centrifugal tirust on all sides of aga 

the rott. Moreover, by reason of the depth 
of the root, a much more stable construction 
is provided against circuinferential thrust 
as the distance is greater between the tor 
sional fulcrum in the shoulders 2, 3, and the 
bottom of the groove. lf the blades are 
mounted oil disks, a still greater advantage 
is saving of weight, accities. This is illis 
trated in Fig. 4, where the dottei lities show 
the section of it ?tai re: it'ed in revolving 
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disks with undercut slots to receive tie 
blade, and the fall lines show the section of 
metal required for the type of blading 
herein described. it will be noted that that: 
part represented by the reference characters 
6, 7, S, 3 replaces the packing sections or 
distance pieces between the blades of this 
type of turbine and that this is not addi 
tionai weight, as night at first appear. 
Having thus described my invention, I 

declare that what I claim as new and desire 
to secure by Letters Patent, is: 

1. In a turbine, the combination of a 
biade having a root embedded in a serrated 
groove in a supporting member, hard metal 
keys interiocking with sockets in the root, 
and soft metal packing filling the groove 
and embedding the keys and serrations. 

2. In a turbine, the combination of a se 
ries of biades having roots embedded in a 
Serrated groove in a supporting inenber, a 
series of steel balls seated in cavities in the 
roots, and soft-metal compi'essible packing 
separa iiing the roots of the blades, 

3. in turbine, the couhiratic in of a 
bade having a root deep relativity to it: 
width with wide bearing shoulders to en 
gage the periphery of the stipport, and rigid 
key's inteilockiig Gi all sides with the rit 
and its sil: ) iiii g walls to prevelt displace 
ent i? tier Centrifugal or rotary thrust. 
1. ii a turbine, file combination of a se 

ries of blades with intervening soft metal 
space blocks at their roots, a serrated groove 
in the rotary element, and hard metal balls 
interlocking with the side faces of the roots 
and embedded within the space blocks. 

5. In a turbine, the combination of a se 
ries of grooved blades anchored in an un 
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dercut groove in one of the elements, space . 
blocks of soft metal compressed in serra 
tions of the grooves, and a series of steel 
bails interiocking with recessed surfaces of 
the roots of the blades and with the com 
pressed space blocks. 

6. In a turbine, the combination of a se 

O 

I 
ries of grooved blades having deep roots. 
with bearing, shoulders engaging the face of 
the rotary element, an undercut groove in 
the rotary element, a series of steel balls 
interlocking with the side walls of the roots, 
and soft metal space blocks partly stirround 
ing each ball and the undercut groove and 
compacted into tight engagement there with. 
7. In a turbine, the combination of a se 

ries of grooved blades having roots rela 
tively deep to their thickness and right an 
gled bearing shoulders engaging the face of 
the rotary element, an undercut groove in 
the face of the rotary element, a series of 
steel balls engaging hemispherical steel re 
cesses in the side walls of the roots, and Soft . 
Imetal space blocks with corresponding herni 
spherical recesses, the space blocks being 
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compacted into the grooves to embed the 
roots and undercut grooves. 

S. In a turbine, the combination of a 
grooved support, a plurality of blades, space 

5 blocks and interlocking balls between the 
hilades, whereby the blades are locked in 
position. 

In testimony whereof affix Iuy signature, 
in presence of two wit:esses. 

JOIN F. M. ETEN. 

Witnesses: 
is AAC ARROT, 
CAS. W WILLIAM. 


