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My invention relates to.‘safjet'y devices
for high-speed rotors, especially the rotors
of -elastic-fluid turbines, and has for its ob-

ject to provide apparatus of- the character.

designated which shall prevent. motive fluid
from being- directed against the blading of.
the rotor. should ‘thé speed of the rotor, for
any reason, get beyond control of the govern-
ing or: regulating means usually provided
therefor. - - o

-~ Apparatus embodying, features:of my in-
vention is illustrated in the accompanying

~ drawing in-which Fig. 1 is'a sectional view
~‘of a turbine having my improved safety de-
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vice applied thereto; Fig: 2 is a view of a
turbine rotor showing a method of attaching
the blades thereto; Figs. 8. and 4 illustrate
modifications of my invention., . = . . ..
In the patent to J. A. MacMurchy, No.
1,469,045, issued September 25, 1923, and as-
signed - to the Westinghouse - Electric and
Manufacturing Company, there is shown and
described a- safety device for a high-speed’
rotor of an ‘elastic-fluid turbine, wherein at
least one of the rotor blades has a weakened
fastening adapted to give away upon thé at-

* tainment of an excessive speed, resulting in
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unbalancing the rotor, whereupon the un-
~balanced rotor rubs against a closely ad-
jacent stationary element establishing a
braking action.” -~ .o
It has been found with such apparatus
that while the braking action described  in
the patent aforesaid is obtained, and the tur-
bine-is slowed down. preventing -its further

. rupture due to centrifugal force, unless an

- attendant promptly closes off the supply of
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motive fluid to the turbine, considerable
damage may yet be done due to rubbing of.
the parts. = - S T
I accordingly provide, in a turbine, an ele-
ment adapted to be ruptured by a loosened

blade ‘thereof upon. the attainment of an

excessive.speed, and effective to prevent the
incoming motive fluid : from being directed
against - the rotor. blades, whereupon it

_ ceases rotating altogether or at least rotates
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at.a greatly reduced speed, thus entirely
preventing further.damage. RS

Fig. 1, at 10, an elastic-fluid turbine embody-
ing a casing 11, and a rotor 12. 'The rotor

12 has a row of blades 13 mounted thereon.
Upon the attainment of an excessive speed
of the rotor 12 the blades 18 thereof are
usually the first to rupture and fly outward-
ly, due to centrifugal stresses. In order to

insure that the blades will ‘be the first to -

rupture, it is preferable to have at least one
of the blades provided with a weakened root
Tastening, whereby it is adapted to become
loosened upon the attainment. of an exces-
sive speed of the rotor. In Fig. 2, I show
the blades 13 secured to the rotor 12 by
means of pins 14, and show certain of the
blades secured with pins 16 smaller in di-

ameter than.the pins securing the other
blades, said pins 16 being of such strength

that they are adapted to shear due to cen-
trifugal force upon the rvotors attaining an
excessive speed.
however, that this method of sécuring  the
blades is for the purpose of illustration only

-and that any method known in the art where-
by at least one of the blades of a rotor may:

become loosened upon the attainment of ex-
cessive speed may be employed.

- Elastic fluid for driving the rotor is ad-

mitted to the turbine from an inlet 17 from
whence it passes through a nozzle 18 where-

in it is expanded and directed against the
blades 18 of the rotor causing it to rotate’

In a manner well known in the art. .

In accordance with the method of carry-
ing out my invention illustrated in Fig. 1,
1 provide the fluid inlet with a widened
portion 18 having.a wall 19, said widened
portion being secured to the turbine casing
at 20. The wall 19 overhangs and is close-

ly spaced with respect to the blading 13.

The wall 19 is of sufficient strength to. with-
stand the pressure of the incoming motive
fluid but is ‘adapted to be ruptured by a

loosened blade of the rotor. Thus, should

the rotor 12 attain an excessive speed, one
or more of the pins 16 shear permitting its
associated -blades to become loosened from
the rotor whereupon it strikes and ruptures
the wall 19 of the fluid inlet and the in-
coming- motive fluid instead of passing

_ - through the nozzle 18 is by-passed across the
Referring now to the drawing; I show in

top of the blade row to the exhaust.
In accordance with the structure illustrat-

ed in Fig. 3, I-provide the fluid .inlet 17-

1t is to be. ‘understood,
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with a widened out portion 18 as before
and an overhanging portion 19.  Fitted into
the widened pmtum 18, imumediately above
the blading 13, 1s & thimble of sorae brittle
materiad 21 which is held in place in the por-
tion 18 by means of ‘lugs 22 and 23.  The

thimb'e 21 is of adequate strength to with-
\L and the pressure of the incoming motive
fluid and normally closes ot Lomnmmcutlon
between, the inlet 17 and the opposite side
of the turbine rotor 12 leading to the ex-
haust.. In this instance the methangmb por-
tion 19 is secured to. the casing 11 by a web
member 24, In-apparetus made in accord-
ance with this-modification, s loosened blade
strikes the thimble 21, breaking 1t:and per-
mitting the mmmmtr wotive fluid to by-
pass to thie exhaust as before.  The thimble
U1 miay then be replaced ‘at slight expense
and with but little work.

In accordance with Fig. 4, T show means

for closing off the supply of motive fluid to
the nozzle 18 upon the loosening or rupture
of a blade.” Within the “inlet” passage 17 is
a valve 26 controlled by a piston 27 dxspo:ed
within a cylinder-like pmtwn 98-0f the inlet
17, The- )Mon 27 is normally subjected on
both sldes to the pressure of the incoming
motive fluid, pressuve beingreonveyed to the
left, hiand side, as shown in' the drawings,

through a restricted passage 29 and the rurnt
hand side being at all times e\pmed to the
pressure existing in-the inlet 17, The piston
97 is normally field in‘its extreme right hand
position, with the valve 26 open, by a spring
31 which 1. of sufficient strength to nor-
mally hold the piston 27 to the position
shown with pres{ures 0(111*111/0(1 oneach: side
thereof. At 32 is shiown a hollow: phw
other suitable hollow closure mhember which
overhangs the blading 13 1
otherwise attached to the eylinder 28 clos-
ing the left hand end tl wreof. The member

blade as hetetofore described, whereupon the
niotive Auid escapes from “h left hand end
of the cylinder 28, the incoming motive
flmid in the inlat 1
97, moves it-to the left and closes the valve
26, entirely shutting off . the supply of ‘mo-
tive fluid to the turbine,

From  the foregoing, it will' be apparent
that I have invented an improved safety de-
vice for turbines ‘em J()d\"llﬂ menns macde
effective by . loosened blade of the turiiie
rotor to. prevent the motive fluid from ])e*nn
directed against: the rotor blades:

While [ have shown' my invention in
three  forms, it will “be ‘obvious to. those
skilled in-the art that it is not so limited,
but is susceptible of various: other changes
and modifications, without departing from
the spirit thereof. and I -desive. therefore,
that only such limitations shall be placed
thereupon ' as are imposed by the prior art
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or s are speciiiesily set forth
pended. claims.
’Wlmt Ticlaim is:

In-a turbine, a rotor,-a ros of l)lew
nmunted on the rotor and adapted to be
loosened up(m tm attainment of ‘an-exces-
sive speed, means for acmitting motive fluid
to the turbine (md dnw ing it against e
10101, and means made effective by a’ loos-
blade for vendering the incoming mo-
tive fluid inetfective for driving the Lotm

inthe ap-

~bat m&*;mt(rmg said motive fluid to pass

th} ou(r 1 the turbine.

Ta n turbine, a rotor, a row of blides
umumcd on ‘the rotor and beirg adapted to
Irecome Toosemed apon the attamment of an
excessive speed, means for admitting motive
tluid-to: the tuibiiie and directing i dgainst
the rotor; awd nrenns ‘made effective by e
loosened blade for 'diverting the motive fuid
away from the blade row but permitting
said motive fluid to' pass through the tur-
bine.

3. In a turbine; a rotor, a row of blades
motinted on the rotox and having' at-léast
oie blade so secured that it becomes koos-
erieil upon the attainment. of an' eXcessive
speed, a nozele for expanding and directng
wotive fluid against thie row of blaues and
havine a flaid “inlet leadihg uiereto, and an
eloment  associated ‘with *the nozzle -and
adapted to be ruptured by a loosened blade
and : effective wupon ulptule to prevent the
motive finid from being directed against the
bladu.s

In a‘turbine, a rotor, a row of bladcs
1nountul on-the rotor nml having: at teast
one' blade so ‘secured that it becomes loos-
encd upon the attainment of an excessive
speed, 0 nozzle for expanding and directing
motive fuid agiinst the row 'of Mades and
having & flud intet leading thereto, a rels-
tl\d\ “thin wall- for “the fluid -mlet over-
hanging the rotor and adapted to he rup-
tured bx a loosened blade, whereby the m-
coming fluid is dnmled away trom the
rotov.

mnuntM on the rotor and havm«r at- feast
otie Blade so secared that t becomes 1oos-

ened rupon the attainment ()f an exeessive

speed, a nozzle for expuanding aud dirvecting
motive fluid aaamst the row of blades and
having a‘fluid inlet leading theveto; a rela-
tively thinwall. for ‘the fluid inlet overs
huwmw the  rotor dividing. the “fluid -inlet
fron  the exhaust and adaptcd to be rup-
tured by a loosened blade, whereby the in-
coming  motive fluid:is b} I’MSSULI to-the
L\lnmt

© 6. In-a turbine, hawng a rotor with blad-
ing - mounted thereon. at: least oiie of  satd
hlade heing - so secured that its fastening
oives way und thie blade becomes det ached

upon the attainment of an excessive speed;

In a turbine, a totor, a row ot blades
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a nozzle for curecting the motive fluid
against the row of blades, and means asso-
_clated with the nozzle adapted to be rup-

tured by a loosened blade, whereupon said

means are effective for by-passing the mo-
tive fluid to the exhaust. 3

7. In a turbine, a rotor, a row of blades
mounted upon' the rotor, a nozzle for ex-
panding and direeting motive fluid against
10 the rotor blades and having a fluid inlet

a

leading thereto, and an element carried by
the nozzle and adapted to be ruptured by
contact with a rotor part and effective upon
rupture to prevent the motive fluid from
being directed against the blades.

In testimony. whereof, I have hereunto
subscribed my name this 21st day of Oct.,
1924. ' :

DAVID C. DAVIS



