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7o all whom it may concern: : R
Be it known that I, Herperr T. Heer, a
citizen of the United States, and a resident
of Merion, in the county of Montgomery
5 and State of Pennsylvania, have invented a
new and useful Improvement in Turbine-
Blade Fastenings, of which the following is
a specification.
My invention relates to blade fastening
10 means as employed in steam turbines, and
it has for its object to provide apparatus of
the character designated, which shall be
peculiarly adapted for use with turbine ro-
tors of the disc type, permitting the fasten-
16 ing of blades thereto by a simple, inexpen-
sive and rugged means with a smooth over-
all contour in the finished product, the blades
at the same time being readily removable
for repair or replacement. .
With these and other objects in view, 1
have illustrated my invention in the accom-
panying drawine in which Figure 1 is a
side view, partially in section, of a turbine
in which blades are employed according to
25 my invention and Figure 2 is a detailed sec-
tional view of a portion of a rotor disc
using my specific method of attachment.
It has been proposed in the past, particu-
larly where turbine blades are to be mount-
30 ed on the periphery of the rotor dise, to
provide the blades with inwardly extending
tangs overlapping with outwardly extend-
ing flanges or other members on the disc,
, pins being driven through these overlapping
35 members to attach the blade to the rotor
disc, these pins being disposed parallel to
the axis of rotation of the disc. Inasmuch
as two or more rows of blades are in general
_ mounted upon the same disc, it has followed
40 that these pins could not be readily driven
out, inasmuch as the inner ends thereof have
necessarily been sealed and, furthermore,
the combined effect of vibration and of cen-
trifugal force has caused the pins to work
45 Joose. releasing the blades.
- In accordance with the present invention,
- T cause the pins to be. directed away from
the axis of rotation in the direction of driv-
ing so that the action of centrifugal force
50: thereupon causes them to remain in their
seats, and furthermore, both ends of the pins
are thus exposed so that they may be readily
~ driven out in -case of blade removal. This
+“and-other advantages will be more manifest
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in view of the subjoined detailed descrip-
tion. ‘ :
Referring to Figure 1, a portion of a tur-
bine of the well known combination type is
shown' comprising a rotor or spindle 10, a
casing 11, reaction blading 12 and two rows
of impulse blading 13, steam being directed
through the latter from a steam nozzle 14.
Two rows of blading 13, 13’ are mounted on
a disc 15 and fixed impulse blades 16-pro-
ject therebetween in a manner well known
in the art. Referring to Figure 2, it will
be noted that the disc 15 is provided with
a central flange 17 of relatively low height
but of relatively great width and with two
annular flanges 18, 18 on one side thereof
and with two annular flanges 19, 19 on the
other flange thereof, these latter flanges be-
ing of relatively greater height than the
central flange 17 but of relatively less thick-
ness or width. : :
The blade 13 is provided with three tangs
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205 20, 20 of a length equal to the height -

of the flanges 18, 18 and the blade 13 is
seated upon the flanges 18, 18 so that-these
tangs extend to the bottoms thereof, caus-
ing a full overlapping engagement between
the blade 13 and the flanges 18. A pin 21
is driven through suitable openings in the
flanges 18, 18 and tangs 20, 20 so as to
firmly attach the blade 13 to the disc 15.
The pin 21 is preferably driven toward that
tang of the blade 13 which is nearest the
central flange 17 and, inasmuch as the holes
in the respective members are all directed
outwardly and away from the disc 15, it fol-
lows that the pin 21 can not move back from
its driven position except against the cen-
trifugal force. :
In like manner the blade 13" is provided
with tangs 292, 22 and with a pin-23, this
pin also being disposed further from the
dise 15 at its inner end than af its outer
end.  Preferably the pins 21 and 23 are
slightly tapered and the holes in which they
are driven slightly reamed so that the pins
are substantially precluded from further
movement in the direction of driving and
neither pin can move out in service, against
the direction of driving, because of the action
of centrifugal force. - :
" Fach pin is directed outwardly to, such
an extent that its inner end is exposed over

the top. of the root portion of the adjacent
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blading in the other row so that any pin
may readlly be driven out by the insertion
of a rod as indicated by the dotted line 24,
1t being borne in mind that the rotor blad.
ing is sepamted from the stationary’ blac‘lm

for this operation.

From the structure described, it will ‘be
apparent that the flanges 18 and the ta ngs
20 constitute what may be termed tongue-
and-groove connections between the rotor
and the axial-flow blading 18, 13”. Also, the
pins 21 and 23 are inclined to the plane of
rotation so that a component of centrifugal
force is effective to hold the pins out in
position. In so far as the connection of the
blading to the rotor is concerned, it is ob-
vious that any form of connections of the
blading and of the rotor which are suitable
for the use of pins for holding the blading
in place may be used.

* Not ‘only are there these advantages of
ready removal and of pin retention by cen-
trifugal -force but also it should he noted
that the area of each pin that is in shear at
the abutting faces of a tang and of a flange
is not a cmcle assuming a round pin, but is

rather an elhpse, this' lesultlno in the de-
velopment of great shear resmt(mce it being
obvious that t_he norms] shearing stiencth is
in general less than the qhearlng strenoth in
a given member of any other character.

Turning now to the consideration of the
bending moments arising when it is attempt-
ed to move any of the blades laterally, as
by steam pressure, it will be noted that the
outer tang 20 is firmly’ pinned against the
flange 18 “and not only pinned but. hooked,
both by the disposition of the pin and by thg
enlarged head thereof, assuming that the pin
21 1is tapered In like manner the inner tang
20 cannot bend because it is firmly enﬂaoed
between the inner flange 18 and the ﬂange 17.
Thus the entire ov erlappmcr—mtelenoaouw
portions of the disk 15 and of blades 13 “and
13" are joined together in a homogeneous
mass, well adapted to withstand strains of
any character which are imposed thereupon.

While I have shown my invention in a
plurality of forms, it will be obvious to those
skilled in the art that 1t is not so limited,
but is susceptible of various other changes
and modifications without departing from the

‘spirit thereof. and T desire, therefore. that

only such limitations shall be placed there-
upon as are imposed by the prior art or as
are specifically set forth 1n the appended
claims.’

What I claim is:

In a turbine blade structure, a rotor
dlsc provided with annular radial flanges,
blade members provided with tangs adapted
to seat within said flanges, and pins passing
through said flanges and tangs for the at-
tachmient ‘of said PBlades to said rotor mem-
ber, said pins being disposed at an angle with
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respect to the axis of rotation of said rotor
disc.

9. In a turbine blade structure, a rotor
member provided with radially disposed
members on the surface thereaf, a blade pro-
vided with inwardly extending tangs inter-
leaving with said radial members, and a fas-
temno pin extending through said radial
members and said tanos for attqchmo said
blade to-said rotor member, sald pin havm(r
one end disposed at a greater distance from
the axis of rotation. of said rotor member
than the other end.

3. In a turbine blade structure, a rotor
member provided with radially disposed
members on the surface thereof, a blade pro-
vided with inwardly extending tangs inter-
leaving with said radial members and a ta-
pered fastening pin extending thxoufrh said
radial members and said tancrs for attachlno
said blade to said rotor member, said pin
having its small end disposed at a greater
distance from the axis of rotation of said
rotor member than the large end.

4. In a turbine blade structure, a rotor
member provided with radially disposed
members on the surface thereof, a blade pro-

vided with inwardly extendlna tangs inter-

leaving with said radial members, and a ta-
pered fastemno pin extending through said
radial members and said tfm‘frs for attach-
ing said blade to said rotor member said pin
havmfr its small end disposed at a greater

:dlst‘mce from the axis of rotation of sald

rotor member than the large end, and said
large end being seated in one outside tang
and the remaining outside tang being re-
strained from bending by engagement with
a portion of said rotor member.

5. In a turbine blade structure, the com-
bination with a rotor member provided with
“ N7 radial extensions on the surface there-
of, a'blade provided with “ N+ 1”7 inwardly
g\tendmo tangs interleaved with said radial
extensions so that each radial extension is
embraced by two tangs, and a fastening pin
extending through said tangs and extensions
for attachmg said blade to said rotor mem-
ber, one end of said pin being disposed
nearer ‘the axis of rotation of said rotor
member than the remaining end; and means
on said rotor member for posmlvolv engag-
ing the end of the tang in which said 1emam-
ing end is disposed.

6. In a turbine Blade structure, the com-
bination with a rotor member promded with
“N 7 yadial flanges on the surface thereof,
a blade prqued with “N4-1” inwardly ex-
tending tangs interleaved with said radial
flanges so ‘that each radial flange is em*
braced by two tangs, and a fastening pin
extending through said tangs and ﬂanfres for
attachmd said ' blade to said rotor member
one end: of said pm being disposed nearer the
axis of rotation of $aid rotor member than
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" the remaining end and means on said rotor
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member for positively engaging the end of

- the tang in which said remalmng end is dis-

<
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posed.

7. In a turbine blade structure, the com-
bination with a rotor member provided with
“N?” radial extensions on the surface there-

of, a blade provided with “ N--1” inwardly.

estending tangs  interleaving with- said

radial extensions so that each radial exten--

slon is embraced by two tangs, and a tapered
fastening pin extending throucrh said tangs

and extensmns for 'Lttachmo sald blade tos

said rotor member, the large “end of said pin
being disposed nearer the axis of rotation
of said rotor member than the small end
thereof, and means on said rotor for posi-
tively engaging the inward end of the tang
in which said small end is disposed. -

8. In a turbine blade structure, the com-

bination with a rotor - member with “N?”.

radial extensions on the surface thereof, a

- blade provided with “ N--1” inwardly ex-
_ tending tangs interleaved with said radial

extensions so that each radial extension is
embraced by two tangs and a tapered fas:

tening pin.extending throuah said tangs and
extensions for ataching said blade to said
rotor member, the larcre end of said pin be-
ing disposed. nearer the axis of rotation of
said rofor member than the small end there-
of, and means on said rotor for positively
engaging the inward end of the tang 1n
which said small end is disposed.”

9. In a turbine, the.combination of a rotor,
axial-flow bladmd carried thereby, and pins
inclined to ‘the plane of rotation for holdm(r

. the bladlncr to the rotor.
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10.In. a turbine, the combma’mon of a
rotor, axial-flow blading carried thereby,
ton;zue—and-groove connectio_ns between: the
blading and the roter, and pins inclined to

the plane of rotation and passing through

said connections for holdmov the bladan‘ in
place.
11. In a blade- mountmn"' structure.

the

~.combination with a rotor member having a
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central annular flange of relatively O*reat
width and of 1elat1velv little height, of an
annular flange disposed on each side of said
central ﬂanﬂe and-having relatively greater
heighit and lesser width with respect thereto

A blade seated upon each side flange and hav.

ing inwardly extending tangs. embracmg the

‘same and extending substantlally to the bot-

tom thereof, the ends of the tangs between
said side flanges and said central flanges

pins passing through the tangs of each blade
and said side ﬂanoes, said pins having their
ends- adjacent said: central ﬂange dlsposed

further from the axis of rotatmn than the "

remaining ends.

12. In a blade-mounting structure,” the
" combination with a rotor member having a

central annular flange of relatively great

width and of relatively little height, of an
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annular flange disposed on each side of said ;

central flange*and having relatively greater
height-and lesser width with respect thereto,

a blade seated upon each side flange and.

having inwardly extending tangs embracing
the same and extending substantiallv to the
bottom thereof, the ends of the tangs between

"sald side ﬂanoes and said central flange
being tightly embraced therebetween, and

havmg said ends adjacent said central flange

terminating outside the periphery thereof.
13. In a blade-mounting - structure, the

combination with a rotor member having a

central annular flange of relatively great

width and of relatlvely little height, of an
annular flange disposed on each side of said
central ﬁange and having relatively greater

height and lesser width with respect thereto,

a blade seated upon each side flange and hav-

‘ing inwardly extending tangs embracmg the
-same and extending substantlally to the bot-

tom thereof, the ends of the tangs between
said side ‘Ianges and said central flanges be-
ing  tightly embraced therebetween and
tapered pins passing through the tangs of

each blade and said side ﬁances, said pins

having their small ends dlsposed in the tangs
ad]acent said central flange and fur ther
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from the axis of rotation of said rotor mem- -

ber than the larger ends thereof.

14..In. a blade mounting structure, ‘the
combination with a rotor member having a
central annular flange of relatively creqt
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width and of rela,tlvelv little heighit, of an ’
annular flange disposed on each side of said

central. ﬂantre and having relatively greater
height and Tesser width with respect thereto,
a blade seated upon each side flange and

‘having inwardly extending tangs embracmg

the same and extending substmtlally to the
bottom thereof, the ends of the tangs between
said side ﬂanges and said central flanges
being tightly embraced therebetween, and

‘t‘ipered pins passing through the tangs of
each blade and said side ﬂanoes. said pins’

having  their small - ends dlsposed in the

tangs ad1acenb said central flange and fur-
‘ther from the ‘axis of rotation of said rotor
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mermber than' the large ends theleof said - -

small ends lying outs1de the perlphery of

‘said central flange.
being tightly embraced therebetween, and ’

In testimony whereof, T have hereunto
subscmbed my name thls 2nd day of Mav

1921.
‘ HERBERT T. HERR.
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