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Our invention relates to a novel structure for-

cooling stuffing boxzes and seals used for sealing
& rotatable member.
One methoed of ¢ooling such & packing structure
-5 1s to circulate s cooling liquid in contact there-
with or in such & manner that heat is conducted
therefrom. It has been found, however, that such
8 structure is unsatisfactory in the event that the
ceoling medium is momentarily shut off. This
10 is especially true when instelled on structures
suck 8s hot oil pumps wherein it is essential that
noue of the oil shall escape. In such pumps the
ofl is at extremely high pressures and tempera-
tures, and if any of this oil escapes through the
16 packing and into the atmosphere it will vaporize
and~constituie & very dangerous fire ‘hazard.
Such packing structures usually contain only g
small body of the cooling liguid, and if the sup-
ply of this lauid is interrupted this small amount
20 of lquid will be quickly vaporized.

It is an object of the invention ts provide &
novel cooling structure in which a relatively large
emount of cooling liguid is maintained in the

- Vieinity of the packing at all times, thus prevent-

2§ ing such.a vaporization of the cooling liquid in

the event that the supply of this cooling liguid is
interrupted.

It iy » further object of the preseni invention
to provide a novel form of packing in which the

30 cooling liquid exerts & dusl cooling actiomn.

By such 5 strueture &s herein disclosed it has
been found pessible to obtain & much sreater cool-
ing effect without the sacrifice of valusble space.

It is a further object of the invention to pro-

35 vide g novel form of cooling means for g packing
or other sealing structure in which concentric
passages are utilized, the cooling liquid fiowing
first through one passage and then the other.

Further objects and advantages will be made

40 evident hereinafter. .

Referring to the drawing,—
¢ Fig. 1 is a sectional view of one eng of & pump

© including the packing means of our invention.

Fig. 2 is 8 sectlonal view taken on the line

46 2—2 of Fig. 1, Fig. 1 being taken on & line in-

dicated by the line 1—1 of Fig. 2.

We have illustrated the invention as being uti-
lized in conjunction with & hot-cil centrifugal
pump 10 including & shell 11 supported on g

B0 base 12 by means forming no part of the presens
invention. A shaft 13 extends into the shell 11
and carries one or more impellers 14 positioned

“therein. These impellers are adapted to pump
an extremely hot liquid such as oil, The impeller

65 14 Mlustrated in Fig. 1 is positioned at the dis-

charge end of the pump shaft so that a very high
pressure is developed in the shell 11 a§ this point.
This pressure is somewhat reduced through the
action of a throttle space 16 defined between
the wall of a bore 17 and a drum 18 rotating with

‘the shaft 13. However, the pump provides a high
pressure region 19 at one end thereof, and the -

packing structure of the invention is designed to
seal this region from the atmosphere.

The end of the shell 11 is closed by & body 20

in the form of a head suitebly rétained in place.
This head prevides & bore 21 through which the
shaft 13 extends. A sleeve 2¢ closely surrounds
the shaft 13 and cooperates therewith in defining
2 rotatable member, this sleeve being threaded
to the shaft as indicated by the numeral 25 and
bearing against the drum 18. At the inner end
of the bore 21 is positioned 2 shoulder 26 which
provides a bore which is only slighfly larger in
diameter than the sleeve 24 whereby an annular
space 27 is provided therethrough. The hot fluid
in the high pressure region 19 can reach the bore
21 through this annular space 27.

Positioned in the bore 21 is the sealing struc- '

ture of the invention shown as comprising a plu-
rality of packing rings 30. Positioned at an in-
termediate section of these packing rings is &
lantern L Ting 31 of conventional construction, this
lantern ring cooperating with the sleeve 24 and
with the walls of the bore 21 in defining an inner
passagé 35 surrounding the rotatable member,

10

20

26

30 .

An outer passage 36 is formed in the body 2¢ -

surrounding the bore. 21 but. spaced therefrom
by an annular wall 37. The inner and outer
bassages 35 and 36 are in communication through
an intercommunicating means 392 in the form
of & bore opening on the lower portions of these
passages 35 and 36. )

85,

The cooling liquid is preferably delivered di-

rectly to the innér passage 35, this being accom-
plished by the use of a nipple 41 extending
through the upper portion of the outer passage
36' and communicating with the upper portion
of the inner passage 35. The cooling liquid may
be supplied by a pipe 42 which may comprise g
source of high pressure liquid. In the form
shown I have illustrated a pump 428 interposed

40

48

in this pipe to force the liquid through the cool- -

ing structure. Other sources of cooling Mquid
may be used without departing from the spirit
of the invention. This liquid entering the upper
portion of the inner chamber 35 moves around
the rotatable member in two directions as indi-

&0

cated by the arrows 43 and 44, thus cooling the'

rotatable member by - direct contact, “This cool~
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ing liquid also cools the packing 30 through heat
conducted through the lantern ring or through
the rotatable member.

When the cooling liquid has reached the lower

portion of the inner passage 35 it moves down-.

ward through the inter-communicating means 39
and enters the lower portion of the outer passage
36. This downward flowing stream divides at
this point, a portion thereof rising around the
wall 37 as indicated by the arrows 45 and an-
other portion moving around the opposite side of
the wail 37 as indicated by the arrows 46. The
cooling liquid is withdrawn through a discharge
means 50 comprising a pipe communicating with
the upper portion of the outer passage 36.

This type of flow is of particular advantage in
view of the dual cooling action obtained. The
central portion of this structure is of course the
hottest, and it is preferable to directly introduce
the incoming liquid into this portion. However,
an additional amount of heat is conducted away

due to the jacketing relation of the outer passage -

36. Tests have indicated that this type of cool-

-Ing structure is much more efficient than types
~.previously utilized.

It will also be clear that this type of cooling
means retains a much larger body of liquid than

does the conventional type. Thus, if the supply -
of cooling liquid is momentarily cut off through -

some accident, the high temperatures will not
Immediately vaporize the body of cooling liquid.

In fact, this type of sealing structure wili con-

tinue to operate successfully until substantially
all of the liquid has been evaporated therefrom.
The large mass of metal surrounding the packing
is also advantageous in this regard in that it
more equally distributes the heat and provides
a relatively cool body. 'This body must itself

_be raised in temperature before the cooling liquid

can be evaporated so that the larger mass of metal
also acts to prevent quick vaporization of this
c¢ooling liquid. ;

In the preferred embodiment it is preferable to
Introduce the cooling lquid into the upper por-
This
allows the intercommunicating means 39 to be
positioned at the lower portions of these passages.
The advantage of this construction will be ap-
parent when it is considered that any hot fluid
moving through the annular space 27 and through
the packing 30 will tend to vaporize asthepressure
thereon is reduced. ‘This material entering the

. inner passage 35 will in some instances comprise
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& vapor. This vapor is immediately condensed
by the cooling liquid. However; even if the sup-
ply of cooling liquid is cut off, it will be clear

" that this vapor must. move downward through

the intercommunicating’ means 39 and bubble
upward through the entire body of liquid in the
outer passage 36, During this bubbling action

-the vapor will be condensed, thus preventing the

es(:ape of vapors into the atmosphere.

" While I have disclosed the delivery means 41°

as communicating with the inner passage 35, and
the discharge means 50 as.communicating with
the outer passage 36 this construction is not in
all events essential. If desired the delivery means
may commuinicate with the outer passage and the

discharge means communicate with the inner-

passage. However, the results obtained by such
& combination are inferior. -

So also, while we have disclosed the inter-com-

municating means 39 as being positioned on the

opposite side of the rotatable member from either

the delivery or discharge means 41 and 50 re--

spectively, it is possible to modify the invention
so that this structure is not utilized.. A maximum

~cooling effect will, however, be obtained if these -

passages are disposed opposite to the intercom-
municating means 39.

We claim as our invention:.

1. In a packing structure for sealmg against -
hot fluids, the combination of: & body providing
a bore; a movable member extending through
sdid bore; packing means in said bore and engag-
ing said movable member; walls forming an inner
passage around said movable member, said walls
separating said inner passage from said packing

10

whereby said inner passage is in cooling rela-~"

tionship with said packing; walls forming an
outer passage around said inner passage; inter-
communicating means . communicating between
said passages; delivery means communicating

15

with one of said passages at a section on the

opposite side of said movable member from said
intercommunicating means for delivering cooling
liquid thereto, said liquid then flowing through

.said intercommunicating means and into the

other of said passages; and discharge means for
conducting said cooling liquid from the other of
said passages and communicating therewith at

a section on the opposite side of said movable-

member from said intercommunicating means.
2. In a packing structure for sealing against

20

25

hot fluids, the combination of: a body praoviding & 30

bore; a movable member extending through said
bore; packing means in said bore and engaging
said movable member; walls forming an inner
passage arcund said movable member,.said walls
separating said inner passage from said packing

-whereby said inner passage is in cooljng relation-

ship with said packing; walls forming an outer
passage around said inner passage; intercom-
municating means communicating between said
passages; delivery means communicating with an
upper portion of one of said passages for deliver-
ing cooling liquid thereto, said intercommunicat-
ing means interconnecting the lower portions of
said passages; and discharge means communicat-
ing with the upper portion of the other of said
-passages for conducting said cooling liquid there-
from - whereby any hot fluid leaking past said
packing means must move upward through one
of said passages to reach said discharge means.

3. In. a packing structure for sealing against
hot fluids, the combination of: a-body providing a
bore; & movable member extending through said
bore; a packing in said bore around said movable
member; a lantern ring in said bore and defining
an inner passage around said movable member;
walls defining an-outer passage in said body
arqund said lantern ring and around said pack-
ing but separated from said inner passage; inter-
communicating means communicating between
said passages at & section on one side of said
movable. member, delivery means communicat-
ing with one of said passages at a section on the
other side of said movable member; discharge
means communicating with the other of said
passages at a section on said other side of said
movable member; and means for forcing a cool-
ing liquid through said delivery means, said in-
tercommunicating means, and said discharge .
means whereby said cooling liquid flows circum-~
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ferentially: around said movable -member while 70

‘flowing ‘through said inner and outer passages.

4. In a packing structure for sealing against -

hot fluids, the combination of: a body providing
a bore; a fnovable member extending through
said bore, a packing in said bore around said

.
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movable member; & lantern ring in said bore
and defining an inner passage around said mov-
able member; walls defining an outer passage in
said body around said lantern ring and around
said packing but separated from said inner pas-
sage; intercommunicating means communicat-

- ing between said passages at a section on one
side of said movable member; delivery means

communicating with said inner passage at g sec-
tion on the other side of said movable member;
discharge means communicating with said cuter
passage at a section on said other side of said
movable member; and means for forcing a cool-
ing liquid through said delivery means, said in-
tercommunicating means, and said discharge
means whereby said cooling liquid flows cireum-
ferentially around said movable member while
flowing through said inner and outer passages.
8. In a packing structure for sealing fluids at
such high temperatures that a reduction in pres-
sure thereon will effect vaporization thereof, the
combination of: a body providing a bore; & mov-
able member extending through said bore; pack-
ing means in said bore and engaging said movable
member, one end of said packing means com-
municating with & high pressure region contain-

PN

ing said high temperature fluld; walls forming
an inner passage around said movable member
and communicating with the other end of said
packing whereby any escaping fluid or vapor
enters said inner passage, said inner passage
being disposed in cooling relation with respect to
said packing means through heat -conduction
through said walls; walls forming an outer pas-
sage around said inner passage; intercommuni-
cating means between said passages; and delivery
means communicating with said inner passage
and supplying a cool liquid directly thereto, said
liquid being cool enough to condense any vapors
in said inner chamber, the condensate and said

-cooling liquid then moving through said inter-

communicating means and into said outer cham-
ber, said intercommunicating means opening on
the lower portions of each of said chambers
whereby any uncondensed vapors reaching said
intercommunicating means upon a supply of. in-
sufficient cooling liquid will move inte the lower
part of said outer chamber and bubble upward
through the cooling liquid retained therein.
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