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To all whom it may concermn:

.. Be it known that I, Joux G. CaLLAN, a
citizen of the United States, residing at Lynn,
county of Essex, State of Massachusetts,
hdve invented certain new and. useful Im-
provements in Packings for Elastic-Fluid
Turbines, of which the following is a speci-
fication.

My invention relates to packings which
are intended for relatively movable parts to
prevent the loss of fluid between them, and
1s designed more especially for elastic-fluid
turbines,

In this class of work, where relatively high
fluid-pressure is employed and the rotative
speed of the parts may be considerable, the
packing of the shaft is a matter which re-
quires careful attention; otherwise the effi-
ciency of the machine will be seriously de-
creased, '

An elastic-fluid turbine demands a packing
which, in addition to its intended function of

-Preventing leakage, must be long-lived and

self-adjusting to com¥emate for wear. These
qualities are essential in view of the attend-
ant expense and labor involved in disman-
ine to renew or adjust the

quence of disabling the station power plant
during repair. -

I have devised a packing which overcomes
to a large degree the objections previously
existing, and [ make tse of the working pres-
sure of the fluid as the motive element for
maintaining the packing in contact with the
rotating part. '

In its broad aspect Iy invention covers a
packing and means, such as a diaphragm,
through which the elastic fluid is caused to
act upon the packing to maintain it, in effect-
ive engagement with a given part, which
may be stationary or rotary. It therefore
contemplates dispensing with Springs or simi-
lar devices as the sole means for acting upon
the packing. The diaphragm may, however,
and preferably does possess a _certain degree
of resiliency—enough to retain the packing
In contact Wwith its seat when the turbine is
idle and there is no fluid- ressure upon the
diaphragm. Without such an arrangement
when the turbine is started fluid might leak
through the packing and operate on the back
of the diaphragm, thereby tending to neu-
tralize the effect of pressure on the ont sur-

_such it serves as a chamber

face and frustrate the purpose of the dia-
phragm entirely.

My invention is capable of various embodi-
ments, all of which will be embraced in the
appended -claims, though I have described
and illustrated only two forms which the in-
vention may take.

In the accompanying drawings, Figure 1 is
a vertical section of a portion of the turbine,
which may be g single or a multi stage tur-
bine. Fig. 2 is a transverse section of the
packing-chamber, taken on line 22 of Fig. 1;
and Fig. 3 is a modified form of g diaphragm
for the packing-ring. : ,

Referring to the drawings, 1 represents the
turbine-shaft mounted in the casing 2, 3 the
bucket-wheel keyed upon the shaft, and 4 the

- vapor-discharging nozzles of the jet type,

which discharge vapor to the wheel and in-
termediate buckets 5 and 6. The heads 7 of
the casing may or may not be formed with a
hub or extension 8; but, when provided with
for receiving the
cast on the head
to the circumfer-

packing. Radial ribs 9 are
and extend from the hub
ence to reinforce the same.
The packing may be used around the shaft
between stages to prevent the escape of va-

or from one wheel-compartment to another ;

ut the packing is shown as applied to the
shaft where the same enters the casing, so as
to prevent the loss of fluid therefrom. The
packing is composed of g ring of carbon 10,
usually made in segments for convenience,
which is arranged around the shaft 1 and en-
gages with one side of the bucket-wheel 3,
which may be formed into a hub and is care-
fully finished to reduce friction and to insure
a close fit to prevent leakage. The packing
is acted upon by a member which urges it in
an axial direction, so as to maintain it in con-
tact with the rotating part. - This comprises
a ylelding carrier 11, arranged in the form of
a bellows, which is annular in form and is as-
sembled around the shaft of the turbine. In
a broad sense the carrier constitutes a dia-
phragm which exerts a pressure dependent
upon the pressure differences to which it is
subjected. The carbon is secured in the
holder 12, which comprises semi-annular parts
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that are secured together by bolts 13, engag- -

Ing in lugs 14 at their ends.
attached at one end to the
screws 15, and is similarly attached at the

The carrier is"
holder, as by.
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other end to the gland or removable abut-

ment 16 of the chamber formed by

the hub 8.

" The carrier is or may be corrugated in a di-
rection at right angles to the shaft to give 1t

w

portions 17, between which the

flexibility and terminates at its ends 1n side

fluid-pres-

sure acts and tends to expand the carrier axi-

ally.

This construction of the packing insures

to sufficient rigidity to stand transverse strains
and also permits it to expand under the in-
fluence of pressure to perform its function of
urging the packing into contact with the
wheel. The interior diameter of the packing
15 is larger than the shaft or shaft-sleeve 18, so
as to prevent frictional engagement there-

with. The carrier, in addition toi

ts primary

function, serves to center the packing around
the shaft and form a fixed connection be-
20 tween the gland and packing which prevents
leakage outside the packing and whereby the
several parts can be removed as a unit.
arranged horizontally, the diaphragm should
possess sufficient resiliency to keep the pack-
25 Ing-ring in engagement with the wheel or ro-
- tary part when there is no fluid-pressure act-

ing on it, and thus %revent fluid from escap-

ing to the back of t

e diaphragm when fluid

is again supplied, which would tend to oppose
30 the effect of the fluid on the front and also
permit leakage around the shaft. When
used with & turbine having a vertical shaft,

gravity may be depended upon to hold the .
| arrows indicate the direction in which the

packing against its seat.

35 The gland or removable support 16 is &
flat annular disk which is carefully finished

on the immer side adjacent its edge and is

provided with holes at its periphery to re-

ceive the securing-stud bolts 19.

Between

40 the gland and the end surface of the hub are
gaskets 20 to provide a perfect seal.

"1 consider carbon to be the best material

for the packing, as it stands high tempera-
tures without injury, although my invention
45 isnot to be construed as being limited thereto

in all respects. Carbon also ob

viates the

need of lubricant between the wearing-sur-

faces, ‘which is an important con:

sideration,

as the presence of lubricant in the vapor.is
so objectionable for obvious reasons when the

turbine is run condensing and the water of

condensation is returned to the boiler.

When the packing specified is
between any two stages, the fixed
g5 carrier may be attached to the

employed

part of the
cylindrical

portion or web 21 of the box-diaphragm 22,
whereas the other features of the packingre-

main the same. I may employ two carbon

packings and connect them with a carrier of
60 the bellows type, in those cases Tequiring two
packings at adjacent points. The corruga-
tions of the carrier prevent any substantial
change in dimensionin.a transverse direction,
but afford sufficient flexibility to permit lon-

65 gitudinal movements by reason o

f the fluid

pressure acting between the two substan-
tially parallel portions at the ends thereof.
As the pressure in the wheel-compartments
is or may be considerable, it will exert a con-
tinuous pressure upon the. diaphragm and
through the same upon the acking engaging
the hub of the wheel. As the pressure with-
in the wheel-compartment or shell changes,
the pressure exerted upon the packing will
also change accordingly.

Tt will be seen from the construction shown
that the wear of the packing is-compensated
for by the movement of which the carrier is
capable, so that occasional adjustment of the
packing is obviated. :

The diaphragm or carrier may in .some
cases take the form of a disk, and this is par-
ticularly advantageous ;where econemy ‘of
space in an axial directionis desirable. Such
a diaphragm is shown in Fig. 3. The disk 23
is suitably secured at its periphery to anabut-
ment or annular shoulder 24 on the casing,
and in otherrespects the construction is simi-
lar to that heretofore described.

In order to impart the desired tension to
the diaphragm or carrier for retaining . the
packing-ring in contact with the wheel at all
times, the parts may be so arranged as to be
adjusted, or a slight dish may be given to the
diaphragm,so that when it is secured in place
it urges the packing against the wheel or
other part, thereby preventing fluid from es-
caping to the low-pressure side thereof. The

pressure of the steam is intended to act.

Tn accordance with the provisions of the
patent statutes I have described the prin-
ciple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but
1 desire to have it understood that the appa-
ratus shown is only illustrative and that the

.invention can be carried out by other means.

What I claim as new, and desire to secure

by Letters Patent of the United States, is—.
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1. An elastic-fluid turbine, comprising &

casing and a rotating element therein, in

eombination with a packing which is main-

tained in engagement with the rotating ele-
ment by the pressure of fluid in the casing.

9. -An elastic-fluid turbine, comprising 4
casing, a shaft, and a wheel mounted on the
shaftwithin the casing, in combination with-a

acking maintained in constant engagement -

with the wheel by the pressure in the casing..
3. An elastic-fluid turbine, comprising &

120

casing, a rotating bucket-wheel mounted -

therein, & shaft for the wheel, a packing, and
a means subjected to the pressure of fluid in
the casing which maintains the packing in
constant engagement with the rotating parts.

4. An elastic-fluid turbine, comprising -2

casing, a rotating bucket-wheel, and a shaft

therefor, in combination with a packing, and
means which urges the packing against the

12§
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wheel and whicki also contributes to prevent
leakage.

5. An elastic-fluid turbine, coniprising a

casing, a rotatin bucket-wheel, and a shaft

5 therefor, in combination with a packing as-
sembled around the shaft which engages the
- wheel, and a flexible means which is acted
upon by the fluid-pressure in the casing to
maintain the packing in contact with the
wheel agd which contributes to prevent leak-
age. . ‘
6. An.elastic-fluid turbine, comprising a
casing, g rotating bucket-wheel, and a shaft
therefor, in combination with an axially-mov-
able packing which is adapted to engage the
wheel, and a}d‘ally-extensigle means adapted
to maintain the packing in contact with the
wheel and to automatically compensate for
wear. :
7. An elastic-fluid turbine, comprising a
casing, a rotating element, and a shaft there-
for, in combination with an axially-moving
packing which is assembled around the shaft
and is adapted to engage with the said ele-
ment, and an axially-extensible means which
is assembled around the shaft and is acted
upon by fluid-pressure in the casing to main-
tain the packing in engagement with the ele-
ment. o C
8. An elastic-fluid turbine, comprising a
casing having a packing-chamber, g rotating
bucket-wheel, and a shaft therefor, in combi-
' Dation with an annular packing which is
adapted to bear upon a part moving with the
wheel, and an annular carrier arranged in the
chamber which is actuated by the fluid-pres-
sure and which urges the packing against
said part, o
9. An elastic-fluid turbine, comprising a
casing having a packing-chamber, a rotating
bucket-wheel, and a shaft therefor, in combi-
nation with an annular packing which im-
Einges upon a part moving with the shaft, a
older for the packing, and a laterally—exten-
sible carrier or diaphragm attached to the
%older and to the wall of the packing-cham-
er. .
10.. An elastic-fluid turbine, comprising a
casing provided with g chamber, a rotating
bucket-wheel, and & shaft therefor, in combi-
nation with an annular packing, a holder
therefor, a removable sbutment ,and an'annu-
lar diaphragm arranged between the holder
and the abutment which exerts a lateral stress
under thefluid-pressurein the casing tomain-
tain the packing in engagement with its seat,
11. An elastic-fluid turbine, comprising a
casing, a rotating bucket-wheel, and a shaft
therefor, in combination with an .annular
'o packing which engages a part moving with
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- the wheel, a holder for the packing, a corru~

‘gated annular diaphragm attached to a fixed
_part of the casing and to the holder which ex-
pands laterally under the fluid-pressure in the

5 casing, C o '

12. An elastic-fluid turbine, com
casing, a rotatin bucket-wheel, an
therefor, in com
Eacking which engages a seat, a segmental

older for a packing, means for securing the
segments of the holder together, a removable
support or abutment, an§ an annular corru-
gated diaphragm secured to the support or
abutment and holder which is removable
with the former. . -

13. In combination, a movable element, a
casing therefor, a packing for said element,
meanssubjected tofluid-pressurein the casing
for maintaining the paci)cing in engagement
with the movable element, a removable abut-
ment fixed to the casing which carries said
means, and a packing between the abutment
and casing. ,

14. In combination, a casing, a rotating
element therein, a packing for said element, a
resilient carrier or diaphragm which is acted
upon by fluid-pressure to maintain the pack-
ing in engagement with the rotating element,
a removable abutment secured to the casing
to which thecarrieror diaphragm is attached,
and gaskets between the abutment and cas.
ing. :

15. The combination of a packing, with
elastic means which supports the packing and
is itself subjected to fluid-pressure for main-
taining the packing in operative position.

16. The combination of a acking, with a
stationary elastic means whi¢ movably car-
ries the packing and is itself acted upon by
the fluid-pressure to maintain the packing in
operation. .

17. An elastic-fluid turbine, com rising
elements which are relatively movagle, in
combination with a packing which engages
one of said elements, and a y elding support

rising g
a glllift

for the packing which is attached to the other _

element and is subjected to the working
fluid-pressure for maintaining the packing in
operation., .

- 18. In combination, a casing containing
fluid under pressure, 2 packing for preventin
leakage of Euid, a seat for the packing, an
an elastic means forming the sole su%port for
the packing, which is arranged to hold the
latter against its seat and also to coOperate
with the packing to prevent leakage.

19. In combination, a casing containing
fluid under pressure, a packing to prevent
leakage of tﬁ)e fluid, a seat for the packing,
and an elastic means codperating with the
packing to prevent leakage which is arranged
to continually urge the packing toward its
seat and forms a support that centers the
packing and prevents 1t from turning.,

In witness whereof I have hereunto set my
hand this 8th day of Au st, 1904, '

: JOHN G. CALLAN..

Witnesses:

DueaLp McK. MoKxrop,

JoBN J. WALKER.
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