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EMERQENCY THRUST BALANCING MEANS

Agphcatlon ﬁled 'V[ay 10, 1921,

T'o all whom it may concern,:
" Be it known ‘that T, Hepengr T. Herg,
a citizen of the Unlted S’cates ‘and a res1‘
dent of Merion, in the county of Montgom- .
ery and State of Pennsylvania, have in-
vented a new and useful Implovement in
Emergency Thrust Balanemg Means, of
which the followmt)‘ is a spemﬁcatlon

My invention relates to emergency thrust
balancing means “for turbines and similar *
rotating ‘1ppamtus and it has for its object '
to prov1de means of the character ,desig-
nated whiich shall be simple and JInexpensive .
in constructlon, which shall in no wise affect
the efficiency during normal operamon and
which shall be effective in function, when
called upon. K

Referring to the accompanying drawing,
T‘lgme 1s a s1de view, partrally n sec-

‘tion and partially in elevation, of a steam -

turbine construeted in accordance with a
preferred form of my invention” and. Fig-
ures 2 and 3 are detailed sectional views
illustrating rtherna’clve forms of fluid-pres--
sure releasmo means to e, employed in_the .
st1ucture of FIO‘UI'G 1

In the operatron of steam turbmes the
pr essme of the stéam or other motlve fluid
‘rgalnst the ‘inclined blade ‘causes Totation
thereof, and also develops a component of
force fmlono the shaft ‘ordinarily known' as
end thrust. Tn like manner, oné end - of -
the turbine spindle, particilarly if of the
single-flow. tvpe 18 nounadly subject to rela-
tively high- pressure’ motive .fluid, whereas
“the other end is no allv sub]ect to rela-
tively low- pressme Inotive ﬁmd _pressure.
These two, fadms ‘ta]xeil in conjunction, nor-
mahy deve]op a Lclzjrti,\'te heav; end thrust,
vhich more. partler]a] ly in lavge. tmbmes,
]ns hrthelto been counter- acted in Oenelal
'by use of the w 01‘ known dirmies.

Tnasmuch as’a dummy occupies consid-
erable .space. and, furthermore entails a '¢on-
tlnuou ‘and undesu"able leakage of steam,

“it has’ been proposed to do away. ‘therewith b (
It “dle, as shown 'in greater detail at 93 in, Fig-

‘and 'to carry the entire end thrust hy a
smtable thrust,beallng,‘as for ‘e ample, the
{ ¢. {7

a conshuctlon of thls‘l_ haracter, it 18 ob-
vious that excessive'end movement of the
splnale takes place serlously mjuund the
bladmg

I, thelefore provlde a.pressure chamber,
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_preferably adjacent the low-pressure end of
the turbine spindle, this pressure chamber
normally bemOF sub]ect to relatlvely Tow
fluid " pressure. I then provide a smtab“le

condmt from a relatively’ high . presstlre;_;_‘_

space within the turbine to the intérior of
‘said - pressure chamber this conduit termi-
nating in"a closed end closely adjacent to
the rotating spindle. Excessive end move-

‘ment of the spindle bréaks off or other-

wise opens, this conduit end, advmttmor 1ela—
tively | Thigh- -pressure fluid to ‘the pressure
chamber and.- counteracting the end thrust.

‘Referring to.the: drawmg for a.more de-

‘mlled understandlnd of my 1nvent10n, 1.7

‘show a turbine - casmg at 10 in Figure 1,
‘this casing enclosing a spmdle 11 prov1ded
with 1mpulse b]adlncr 19 and Wlth reaction
‘blading 13, all as is “well known 'in .the art.

Hm,h pressure steam or othel mo‘rlve fluid 7

is’ admltted through: a throttle Vahe 14 ‘and
2 no77le chambel 13 and, after sultable ex-
pansmn is e}xhausted at’ 16

~Thus, there is developed a heavy end

thrust in_the direction of ‘the low-pressure

end and T nornmlly care for this end thrust
in a thrust, beari ing 17, lllustrated as’of, ﬂle
Kingsbury type.

A septum or partition 18 is pr OVLded “With-

in :the turbine casing at}the low pressure

‘end thereot, this. paltltlon formlng a pres-
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sure chamber 19 adncent the: Jow-pressure-

‘end of the spindle. The septum 18 pref-

‘erably terminates.in a thin edge adjacent

as shown"at 20 nder normal conditions,
it will | be obv1ous that the relatively -low
fluid pressure ‘existing at the low-pressure
end of [the’ turbme is_transmitted through

(o,,but not’ torehu%% the end of the spindle, -

“the annular’ space, between the splndle‘and :

‘the. thm edge 2050 that the space 19 is nor-
ma]ly at a relatively low pressure.

A (ondu]t 91 is tapped, through the tur-

_bine casing near the high-pressure end there-
“of, ag'at: 22, and, termmates within the’ cham—
r 19" closely acqacent the end of: t'he spin-

mes ;9 and ‘2. The énd of the conduit 21

_may, be’ closed by a,small block of fusible ma-
et “shown at”24 m Figure 2 or the 1

'a] .as
“end ’of the conduit may be radlcaﬂ).:;
ened, as shown at 25 in Figure 3:

" Tf desired, a fluid- plessure motor dev1ce
14y be’ ‘connécted ] in the conduit 21 and
e;valve

nced to' operate the throm
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“fracturing

The motor device 26 comprises an operating

piston 28 arranged within the operating cyl-
mder 29, the piston having a rod 30 connect-
ed to the valve 14. The piston 28 normally
occupies a position in the cylinder 29 be-
tween the condmt connection 21 with an
inter-stage space of the turbine and the con-
duit connection 21" leading to the cl‘amber
19. As the end of the conduit in the cham-
ber 19 is normally closed, steam may leak
by the piston 28 and result.in the bulding-
up of pressure therebeyond, tending to urge
the piston in such a direction as to open the
valve 14. This tendency is also assisted by

a spring 31 arranged between one end of the
operatmw cyhndel and one face of the pis-
ton. As soon as the end of the conduit is
opened in either of the ways referred to,
pressure on thespringsideof the operating
piston 28 ig suddenly relieved with the result
that the turbine inter-stage pressure is ef-

fective to move the operating piston 28 in a

direction to close the valve 14 and to occupy

a position beyond the connection of the con-

duit portion 21 with the operating cylinder
29.such that the connections 21 and 21" are
in free communication to supply steam di-

“rectly  from the inter-stage space to the
chamber 19.

Having thus described the armngemént of
apparatus emb()flym my invention, the op-
eration thereof is as follows: Under normal

.conditions, the spindle 11 is maintained in its

proper longitudinal position by the thrust

bearing 17 and does not bear against either

the edge 20 of the septum 18 ot against the

‘end 23 of the conduit 21, and the condmt 21

is sealed so that no steam leakage occurs
therethrough.

If; by the failure of the bearing 1t or for
other reasons, the spindle 11 moves ‘toward
the low-pressure end under the action of

the end thrust imposed thereupon and to
“'such an

xtent as to endanger the blading,
the splncUe comes in contact with the thin
edge 20, substantially closing. chamber 19
and the end of the conduit 23 is then opened
or unsealed, in the construction shown 1n
Tigure 2 by the fusion of the block 24 caused
by the frictional heat engendered and by
at the point 95 in the construe-
tion shown in Figure 38, the breaking off of
the end of the Co:nduﬂ bemc facilitated by
lugs 27 which may be mounted upon the
spmdlo The opening of the end of the con-
duit 23 at once admits fluid pressure to the

-substantially closed space 19 to such an ex-

tent as to substantially equalize the pres-
sures exerted upon the spindle 11, causing
the same to assume and maintain its proper
position.

When the fluid-pressure motor device 26
is inserted in the conduit 21, the motion of
fluid through this conduit into the chamber
19 causes the throttle valve 14 to close; shut-

mally assuming ~said thrust, a

1,498,096

ting down the turbine or, if desired, the
device 26 may be caused merely to ring an
alarm device as where it is essential that
the turbine remain in service.

While I have shown my invention in but
two 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 there-
upon as are imposed by the prior -art or as

are specifically set forth in the append ed

claims.. .
What I claim is:
1. Thé combination with a rotatable mem-

‘ber subject to end thrust, of a thrust bear-

ing for normally assuming said. thrust, a
scurce of fluid pressure, and means whereb v,
upon the failure of said thrust bearing and

the . consequent longitudinal movement of

said rotatable member, said fluid pressure is
leieased to act against said rotatable mem-
ber to oppose said lonoltudmﬂ movement
thelem

2. The combination with a fluid- plesqtue

“turbine having a spindle developing an end

thrust, of a thrust bearing for normally as-
suming said thrust, and means wneleby, ip-
on. the failure of said bearing to withstand
said thrust and the consequent Jongitudinal
movement. of said spindle, pressure of mo-
tive fluid is applied to said spindle in oppo-

“sition fo said thrust.

‘3. The combination with a fluid- -pressure
11b1r!e having a spindle, the longitudinal
te b

fluid pressure on said spindle nor nqlly be-

ing unbalanced, of mechwmcdl means for
‘mrmftlly cov ntemctmg said unbalance, and

fluid- pressure means, operable upon a fail-
ure of said mechanical means, for countﬂl—

acting said unbalance.

4. The combination with a fluid pressure
turbine wherein an end thrust is developed
upon its shaft; of a thrust beann(r for nor-
pressur
chamber acqacent the spindle of said tmblne,
and normally subject to relatively low pres-
sure, and means for admitting relatively
high-pressure fluid to said chamber upon
lfmoltuchn‘\l movement of said spindle in

xcess of a predetermined amount, whereby
saﬂ end thrust is counteracted.

. The combination with a fluid-pressure
fw”bme wherein an end thrust is developed
upon its shaft, of a thrust bearing for nor-

~mally assuming said end thrust, means for
providing a pressure receiving surface on

said spindle facing in the direction of thrust,
an opposed fixed surface normally spaced
herefrom, by a slight amount, and means
whereby, upon longltuchnal movement of
said spindle in excess of a predetermined
amount, s:ud spacing is mduced and fluid
pressure- is admitted to the space between
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said faces for the development of a pressure
to substantially balance said end thrust.

- 6. The combination with a.fluid-pressure
turbine wherein an'end thrust is developed
upon its shaft, of a thrust bearing for nor-
mally assuming said end thrust, means for
providing. a pressure receiving surface on
said spindle:facing in the direction of thrust,
an opposed fixed surface normally spaced
therefrom by a slight amount, and a conduit
connected to a: source. of fluid pressure and
terminating in a closed end disposed between
said surfaces, the arrangement being such
that upon longitudinal movement of said
spindle in excess of a predetermined amount,

the end of said conduit is opened and fluid

pressure is admitted to the space between
said surfaces for the development of a pres-
sure substantially balancing said end thrust.

7. The combination with a fluid-pressure
turbine wherein an end thrust is developed
upon its shaft, of a thrust bearing for nor-
mally assuming said end thrust, means for
providing a pressure-receiving surface on
said spindle facing in the direction of thrust,
an opposed fixed surface normally spaced
therefrom by a slight amount, a conduit con-
nected to a source of fluid pressure and ter-
minating in a closed ehd disposed between
said surfaces, the arrangement being such
that upon longitudinal movement of said
spindle in excess of a predetermined amount,
the end of said conduit is opened and fluid
pressure is admitted to the space between
said surfaces for the development of a pres-
sure substantially balancing said end thrust,
and means whereby the flow of fluid through
said conduit cuts off the supply of motive
fluid to said turbine.

8. The combination with a fluid-pressure
turbine wherein an end thrust is developed
along its shaft, of a thrust bearing for nor-

mally assuming said thrust, the spindle of.

said turbine presenting a substantially plane
surface in the direction of said thrust, a
fixed cup-shaped member annularly disposed
about the shaft of said turbine and con-
cave toward said plane surface, said cup-
shaped member being provided with a thin
edge adjacent to said plane face, and a con-
duit connected to a source of fluid pressure
and terminating in a closed end closely ad-
jacent to said plane face and within said
cup-shaped member, the arrangement being
such that upon longitudinal movement of

said spindle in excess of a predetermined .

amount, said plane face substantially con-
tacts with said thin edge and further con-
tacts with the end of said conduit, opening
said closed-end and admitting fluid pressure
to the substantially closed space thus
formed, setting up a fluid pressure against
said spindle to substantially balance said
end thrust. ,

9. The combination with a fluid-pressure

3

turbine wherein an end thrust is developed
along the shaft, of a.thrust bearing for nor-
mally assuming said thrust, the spindle of
said turbine presenting a substantially plane
sarface in the direction of said thrust, a
fixed cup-shaped member annularly dis-
posed  about the shaft of said turbine and
concave toward said plane surface, said cup-
shaped member: being provided with a thin
edge adjacent. to said plane face, a conduit
connected, to a source of fluid pressure and
terminating within said cup-shaped member
and closely adjacent said plane face in a
closed end, the arrangement being such that
upon longitudinal movement of said spindle
in excess of a predetermined amount, said
plane face substantially contacts with said
thin edge and further contacts with the end
of said conduit, opening said closed end and
admitting fluid-pressure to the substantially
closed space thus formed, setting up a fluid
pressure against said spindle to substantially
balance said end thrust, and fluid pressure
means whereby the flow of fluid through
said conduit cuts off the supply of motive
fluid to said turbine.

10. The combination with a fluid-pressure
turbine wherein an end thrust is developed
along the shaft, of a thrust bearing for nor-
mally assuming said thrust, the spindle of
said turbine presenting a substantially plane
surface in the direction of said thrust, a
fixed cup-shaped member annularly disposed
about the shaft of said turbine and con-
cave toward said plane surface, said cup-
shaped member being provided with a thin
edge adjacent to said plane face, and a con-
duit connected to a source of fluid pressure
and . terminating within said cup-shaped
member and closely adjacent said plane face
in'a closed end, ssid conduit being radically
weakened a short distance back from said
end, whereby, upon a movement of said spin-
dle in the direction of thrust in excess of a
predetermined amount, said cup member
substantially contacts with said conduit end,
breaking it off and admitting fluid pressure
to said closed space for the development of
a fluid pressure within said closed.space sub-
stantially balancing said end thrust.

11. The combination with a fluid-pressure
turbine wherein there is a gradation in pres-
sure along the spindle resulting in an un-
balanced end thrust on said spindle, of a
thrust bearing for normally assuming said
end thrust, a pressure chamber adjacent said
spindle and normally subject to relatively
low pressure, and means for connecting said
pressure chamber to a relatively high-pres-
sure. space of said. turbine upon the longi-
tudinal movement of said spindle in excess
of a predetermined amount and in the di-
rection of said thrust, whereby a pressure is
excited against said spindle to substantially
balance said end thrust.
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12. The combination with a fluid-pressure
turbine, wherein there is a gradation in pres-
sure along ‘the spindle resulting in an un-
balanced end thrust on said spindle, of a
thrust bearing for normally assuming sald
end thrust, a pressure chamber adjacent said

spindle and normally subject to relatively

low pressure, and a conduit connecting said

“pressure chamber -with a relatively high-

10

pressure space in said turbine, said conduit

* terminating within said pressure chamber in

1,498,096

a closed end closely adjacent an end portion
of said spindle, whereby upon excessive end-
wise motion of said spindle, said conduit end

is opened and relatively high pressure fluid 1

is. admitted to said- pressure chamber to
counteract said end thrust. '

In testimony whereof, I have hereunto
subscribed my name this 3rd day of May,
1921. : »

HERBERT T. HERR.



