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TURBINE-SHAFT PACKING.

No. 845,701. Specification of Letters Patent. Patented Feb. 26,1907,
Application filed March 15,1806, Serial No. 306,130,

To wll whom it may concern: the shaft, so as to develop the lighest effi-

‘Be it known that I, James L. Moorg, & | ciency of the turbine.
citizen of the United States, residing at | My invention consists of structural fea-
Wellsville, in_the county of Allegany and | tures and relative arrangement of elements,
State of New York, have invented certain | which will be hereinafier more fully and
new and useful Improvements in Shafi- | clearly described, and pointed out in the ap-
Packings for Steam-Lurbines or the Like; of pended claims. )
which the following is a specification. - Leferring to the one sheet of drawing, in’

My invention relates to liquid-sealed pack- which similar reference characters indicate
ing-gland for rotary shafis or spindles; and | the same parts throughout the figures, kig-
more pariicularly to means for packing the | ure 1 is a longitudinal section of the packing,
shafis or spindles of elasde-fluid turbines, | show ing only a fragment of the exhaust end
as shown, for example, in the Patent No. ! of thevurbine-casing immediately surround-
708,105, to Charles V. Kerr, dated August | ing that'end of the saaft. big. 2'is a trans-
29, 1905. : | verse section on line 2 2 of Fig. 1.

Many difficulties have been encountered | As the invenuion is equally applicable to
in producing packings for shafes or spindles turbines or compressors or any other similar
of elastic-tiuid turbines and compressors, as | machines inwhichlike condiuions exist, 1 may
the conditions arc somewhat peculiar. 'The | represent the rotary shaf¢ of any such ma-
rapidly-rotating shafis or spindles of tLis cline, which éxtends through any suitable
class of macl.ines are liable to and do distort, | opening 2 in'the usual casing 3,-of which only
and for this reason a perfect alinement can- | t.e adjoining seciion is indicated. Inseried
not be maintained. 'lLe diderences in pres- | in sald suatc-opening 2 are two fixed and
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sure betw een tiie interior and exterior of the | separable semi-annuiar tigntly-fitting gland- -

casings of these maclines make a tight joint | secions 4 4, w Lich may be made ot brénze

‘betwoen the shafc and the casing at that | or otler suiiable metal and are provided

point where the shaft extends through the with outer fianges 5 5 for the purpose of

8o

casing necessary, and the high speed of rota- hotding them to she inner side of the casing

tion required for tl.e economic running make | by means of suitable bolus 6 6. 3
it impossible to satisfactorily pack the shaft, 7 7 are small bohs for securing the two
as lLeretofore done when relatively low | semi-annular gland-sections 4 4'-together
speeds are encountered. - and, as indicaved in 1ig. 2, are made to pass

An object of this invention is to provide a | down invo pockecs 8 8, one on eicher side of

" packing applicable to tlLis class of macl.ines | the upper section 4’. On the inner surface “*

~35

40

45

w
o]

the turbine; so as to completely exclude the:

which will edectually pack against consider- | of eacn of the gland-sections 4 4’ are formed
able dillerences of pressure begw cen theince- | a series of semi-annular ridges 9 9, which
rior and exterior of the casing—that is, o | are separated by a channel 10 and smaller

go

packing which will effectually prevent tlie | clianners 11 11 and so arranged and propot-

escape of tlhe motive fluid from tl.e interior tioned ohiag the ridges and cLannels of seciion ™t

of tl.e casing if the pressure ontle interior is | 4 dre in e same wansverse vercical planes
greater than atmospl.eric pressure and w ill | and regiscer wish those of tie section 4',
pack against aumospleric pressure if the Surreunding the shaft 1 and attsched
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pressure ai tlie inverior of the exi.aust end of “thercto by any suitable fastening means 12 -

the casing is less than atmospl.eric pressure,
as wl.ere thie turbine is connected vo a con-
denser approacliing a vacuuni.

A furd.er object is to make an air-tight
seal around the si.aft at-tle exhausy end of

is an annular runner 13, wiicn rutates in the
direction of the arrow ¢ in ¥ig. 2 and is pro-
vided on its outer surface adjacent to the in-
ner semi-annular surfaces of the gland-see-

air-from the turbine wiere a liigh vacuum is | and tie snialler channels 16 36, On one of
employed, and at the same time provide a | the uprignt faces of the ridges 14 14 a1
packing in which the friction is reduced to & formed o series of separated lateral vanes or
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tions 4 4 with a series ol anfular ridges 14~
14, which are separated by the channel 15

10§

minimum in order to maintain a unifoim })rujectiuns 17 17, (seq Fig. 2,) each of which .,

high-rotary speed and perfect alinement of’ | has one of its faces radial or straight and the
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other face on a curve for reasons to be here-

_ inafter described. The gland-sections 4 4
~and rotary runner 13 are so arranged and re-
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lation maintained that the ridges of one fit
into the channels of the other with a siall
clearance between them, as shown in Fig. 1,
and the lateral vanes or projecticns 17.17-on
the ridges 14-14 form with the adjacent side
walls of the ridges on gland-sections 4 4" a se-
ries of equally-spaced pockets for purposes
to be hereinafter described. .

18 indicates a passage in the upper gland-
section 4, one cnd of which connects with the
channels 10 and the other end to passage-
ways 19-19" in the turbine-casing 3, These

passage-ways are arranged so as to be con-

nected with any suitable supply of fluid un-
der préssure which is capable of being regu-
lated or controlled.

20 is a cap secured in any manner to the
exterior of the casing andloosely fitted about

" the shaft 1.
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21 is a chamber formed between the out-
side of the casing 1 and the inner side of the
cap 20 and communicates with the interior
of the shaft-packing and receives any leak-
age- of fluid which may pass through the
clearance formed between the fixed gland-
sections 4 4" and the rotary runner 13.

22 is an outlet in the cap 20, hrough which
the leakage passing into chamber 21 may

freely pass out into a suitable receptacle o1 !

forced under pressure through suitable pip-

ing baclk into the passage-ways 19 19’ to he

again psed to maintain the air-tight seal.
The operation of the inventicn is as fol-

+lows: Assuming the turbine to be in opera-
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tion and the shaft 1 and runner 13 rotaiing
m the direction of the arrow «, the sealing
fluid is supplied and maintained under such
pressure in passage ways 19 19" and channels
10 as to have a tendency to pass between the
clearance-spaces between the gland-sections
4 4’ and the runner 13. The sealing {luid be-
ing forced into the chanuels 10 and 11 11, the
vanes or projections 17 17 act like the blades
of a centrifugal pump to throw or beat the
sealing fluid back against the constant head
of pressure. By this arranzement it will be
seen that there is constantiv maintained a
film of sealing fluid under pressure in the
clearance-spaces between the runner 13, se-
crely fixed to the shaft, and gland-sections 4
4, thereby effectually forming an air-tight
geal at all times between the inner and cuter
sections of the turbine-casing.” As will be
seen by reference to IFig. 1, I hava placed
three sets of vanes or projections on the eid
of the runner 13 next to the condensirg or
vacuumn end of the tyrbine-¢asing, and this is
for the purpose.of overcoming the greater dif-
ference of pressure between the sealing fluid
and thatat the vacuum end of the turbine, and

_ therefore the increased tendency of tie seal-
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ing fluid from being drawn or sucked into the

845,701

turbine-casing. - The end of the packing
which is next to the exterior of the casing or
air is only provided with two sets of vanes or
projections, since the difference of the pres-
sure is not so great as at the end mnear the
vascuum, and consequently not so much effort
or force is required to push back the sealing
fluid. The pressure or héad of the sealing
fluid that is maintained against the air side
during the operation of the. runner is just
sufliclent to force the sealing fluid through
and show in the air side.  Snould any lea%-
age of the sealing fluid take place on the vacu-
um side of the runner, it would be readily
carried off by and mingle with the exhaust-
steany, and while I have shown two and
three sets of vanes or projections on the rung

ner this number and ratio may be readily val’
ried to suit each particular case-and forms no
essetitial part of my invention.

The manner of assembling and arranging
the packing to the casing and shaft can be
readily understood and will not need further
description, and while I have shown and de-
scribed my preferred form I do not wish to
litnit myself to these specific constructions
and arrangements, as they could be modi-
fied in many ways without departing from
the spirit of my invention and accomplish
the same results. oo

Having now fully deseribed my invention,
what 1 claim as new, and desire to secure by
Letters Patent, is as follows:
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1. A turbine-shaft packing comprising a

turbine-casing provided with a shaft-opening
and a rotary shaft extending through sald

100

opening, an annular runner surrounding the -

shaft and rotating therewith and provided
with channels and two distinet séts of ridges,
each set of ridges having vanes oppositely
arranged with respect to those of the other
set, an annular channel interposed between
the two sets of ridges, two stationary semi-
circular giand-sections inserted in the shaft-

opening of the turbine-casing and surround- -
o

ing the runner and having inner annular
channels and ridges adapted to register re-
speotively with the ridges and channels of
the runner, a passage-way in one of said
gland-sections adapted to communicate with
the annular channel in the runner separating
the two sets of ridges, and means for conneet-
ing the said annular channel and channels of
the gland-sections with a source of fluid-pres-
sure. . . ‘ :

2. A turbine-shaft packing comprising a
turbine-casing provided with a shaft-openimg
and a rotary shaft extending’ through said
opening, an annular runner surrounding the
shalt and rotating therewith and provided
with channels and two sets of ridges, cach set
of rislges having vdnes oppositely disposed
with respect to those of the other set, an an-
nular channel interposed betweernr the two

sets of ridges, an annular stationary gland
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inserted in the shaft-opening of the turbine-

~casing and surrounding the runner and hav-

¢ ing inner annular channels and ridges adapt-
. ed to register respectively with the ridges and

5 channels of the runner, a passage-way in the
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+way in the gland adapied
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gland adapted to communicate with the an-
nular channel{in’ the runner separating the

two sets of ridges, and means for connecting !

the said annular channel and channels of the
gland-scotions with asource of fluid-pressute.
turbine-shaft packing comprising a

3.+

turbine-casing provide:: with a shaft-opening:

and a wtary shaft extending. through said
opening, an annular runticr surrounding the
shaft and rotating therewith and provided

with channels and two distinet sets of ridges,

each set of ridges having vanes oppositely
arranged with respect to*those of the ether
set, an annular channel interposed hetween
the two sets of ridges, an annular stationary
gland inserted in the shaft-opening of the
turbine-casing and surrounding the runner
and having inner annular chamiels and ridges
adapted to register respectively with the
ridges and channels of the runner, a passage-

I to communicate
with the annular channel in the runner sepa-
‘Tating the two sets of #idges and connect the

. ‘ Srst .
same with a source.¢f fluid-pressure, and a

cap attached to the exterior of the turbine-
casing about the shaft-opéning and férming
a chamber adapted ‘to receive the leakage
from the shaft-packing. '
4.°A tarbine-shaft, packing comprising a
‘upbine-caging provided with shaft-opening
wnd“n rotary shaft extending through said

8

opening, an annular stationary gland insert- .

ed in the shaft-opening of the turbine-casing,
having inner annular channels and ridges, an

annular runner surrounding the shaft and ro-
tating herewith and provided with channels

and two sets of ridges, each set of ridges hav-
ing vanes oppositely disposed with respect to
those of the other set, said vanes being of
such length radially as to be completely over-

lapped by the ridges of the annular station-
‘ary gland, an annular channel interposed be-

tween the two sets of ridges, and means for
connecting the said annular chanrels of the
gland-sections with a source of fluid-pressure.

5. A turbine-shaft packing gomprising a
turbine-casing provided with a shaft-opening
and o rotary shaft extending through said

opening, an annular stationary gland insert-

ed in the shaft-opening of the turbine-casing,
having inner annular channels and ridges, an
annular runner surrounding the shaft and
rotating herewith and provided with chan-
nets and two’sets
positely disposed with respect to those of the
other set, means for preventing the escape of
the scaling fluid when the runper is not in
motion, an annular channel interposed be-

tween the two sets of ridges, and means for

connecting the said annular channels of the
gland-sections with a source of fluid-pressure.
In testimony whereof I affix my signature
in presence of two witnesses. -
JAMES 1. MOORE.
Witnesses: :
‘K. A Ratasone,
Wu.-D. ArpLEBREE.
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