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SEAL ASSEMBLY

Background of the Invention

This inventioﬁ; wﬁich resulted from a contract with the United
States Department of Eneréy,'refates to a seal ﬁeans and, more
particularly, to a seal assembly for chémica1 process apparatus.

In the reprocessing of spent nuc]éar fuel, tritium is separated from
other fuel components iﬁ an initié] proéess step wherein the disin-
tegrated fuel elements are subjgbtéd to an oxidizing atmosphere in a
continuous flow, rBtary calcining furnace. It is essential to provide
effective seals for the inlet and out]ef ends of the rotating drum of
this calcining furnace. The cond%tions_upder which seals for this pur-
pose must operate and maintain fntegerity are (1) intense radiation,
(2) a dusfy afmosphe}e; (3) a pressure differential across the seals of
up to 5 inches of water, (4) a temperature of about 200°?, and (5)
mino; misalignment and‘shifting béfween the calcining drum and. the
inlet and outlet structures associated therewith.

Summary of the Invention

It is therefore a primary object‘of this invention to provide an ~
improved means for sealing a junction between an end of a rotary. -
éa]cining drum of the type described qna a casing placed around the

drum. -
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- Another object of the invention is to'provide an effective seal
assembly, the components of which can be conveniently disassembled for
replacement or servicing,

Tﬁese objects are attained by a preferred embodiment of.the inven-
tion comprising algrqpﬁite seal ring éoncentrica1ly positioned around a
rotary célcining drum adjacenf one end thereof, this ring slidably
abutting one side of a flange fixed to the periphery of the drum. A
sécond flange is fixed to the drum in spaced relation with the first-
mentioned flange and the graphife seal ring is held firmly against tﬁe
]atter by compressed springs acting against. (1) a thrust ring which
abuts the seal ring and (2) another thrust ring provided with graphite
pads whicﬁ abut the second flange.

Description of the Drawings

Fig. 1 is a side elevation view of a rotating drum nuclear fuel
calcining apparatus in which seal assemblies constructed in accordance
with the invention are advantageously ‘employed.

Fig. 2 is a view of‘a portion of the calcining drum illustrated in
Fig. 1, with a casing which surrounds the drum at one end thereof and
components of the preferred 5éa1 éssemb]y of the invention being repre- -
sented in cross section along a vertical plane ihc]uding the Tongitudi-
nal axis of the drum.

| Fig. 3'15 a pictorial view of portions of the preferred seal

assembly.

Detailed Description of the Preferred Embodiment

As fi]ustrated in Fig; 1, a calcining furnace 10 used for pro-
cessing sﬁent nuclear fuel comprises a drum or tube 12 centrally

mounted in wheels 14a, 14b that rest on support rollers 18, the tube
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being rotated about its 1ongitudfné1.axis by a drive'motor 20 connected
to wheel 14a‘thr6ugh a gear box 22. Tube 12 extends througﬁ a cooling
chamber éﬁ, and each end of fhe tube extends into a casing 26a, 26b. A
conduit 28 feeds spent nﬁc]ear fuel to tube 12 through casing 26a, and
the calcined fuel is discharged from the tube into another conduit 30
conriected to casing 265; Each casing 26a, 265 can be retrécted from
the end of tube 12 associated therewith‘by swinging movement of support
arms 32, the support arms for casing 26a being pivoted to a frame 34
that is fixed t6 the conduit 28-attached to this casing and the supporf
arms for casing 26b being pivoted to brackets 36 mounted thereon.

Figs. 2 and 3 illustrate the seal assembly of this invention used

for sealing the opening in casing 26b through which tube 12 extends.

- The same seal structure is used to seal the opening in casing 26a

through which the other end of tube 12 extends, and it can also be used

with other rotating members such as drive shafts. Reference number 38

generally designates a first flange consisting of a washer-shaped ring

40 bolted to a mounting ring 42 fixed to an end segment 44 of tube 12

‘by any Sqitab]é means, such as welding. Reference number 46 generally

,_designatés'a second flange that is spaced froh‘first flange 33 longitu-

dinally of fhe ékis'of tube 12, this flange consfst{ng of a flange por-
tion 50.integra11y formed on end segment 44'of the tube and another
flange éortioﬁ 52 integrally formed on the main section of the tube and
bolted fo:the flange portion 50. - . -

_0One éide'of'a first graphite ring 54 slidably abuts the side of
first f]ange438 nearest second flange 46; the other side of this ring
has a recess 56 extgndjng around the outer edge thereof. A second rjng
58 abpts thé side of first ring 54 nearest second flange 46 and pro-
jects radié]]y outward therefrom to facilitate its attachment‘to a wa]l

60 of hodsing 26b. - -
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A third ring 62 is disposed hdjacent_the side of;second flangé 46
nearest first flange 38, this ring having'a piyraTity of recesses 64
(only one of these recesses being illustrated, in Fig. 3) spaced apart
from one another about the "side thereof which faces the second flange.
A plurality of friction-reducing pads 66 are cesbegtive1y seated in
recesses 64 qﬁd projec£ therefrom into enéagement wifhvthe"conffonting
side of flange portion 50-of secoqd flange 46, plates 68 being bolted
to the inner and outer edqges of ring 62~to hold the pads in the
recesses. | _ | ’

Circumferentially spaced about both second ring 58 and third ring
62 are a plurality of apertures 70, 72 the longitudinal axe§ of which
are parallel with the Tongitudinal axis 48 df tube 12.- Apertures 70,
72 are arranged with the same circumferential spacinj on rings 58, 62
so that the ends of a positioning- pin 74 can be slidably disposed in
each aligned pafr of these apertures. A helical spring 76 {s disposeq '
around each positioning pin with its ends respectively abuttiqg the
confronting sides of second ring 58 and third ring 62.

A fourth ring 78, formed;of'a'steel‘a1{oy having a low coefficient
of thermal expansion (such as the alloy sold under the trademark Invar),
is press fitted into the }ecess 56 in first ring 54 and"secured to
second ring 58 by bolts. A fifth ring éO is positiohed'ih abutting
relation around fourth-ring 78 and a@tached by bolts to second ring 58.
Wall 60 of casing 26a has an»aperturé formed therein, and the porfion—
82 of this wa11_adjacént the aperture is clamped betwee; second ring 58
and fifth ring 80.- As can Be seen in Fig. 2, concentric cgﬁkugafions
84 are formed in wall 60 to increase its flexibility in both radial and
lTongitudinal direct}ons relative to the axis 48 of tube 12.

It will be understondAfr‘om the above description that springs 76

pltaced under compression between second ring 58 and thjkd ring 62 urge



10

-5

" these rings apart and thereby hold seal ring 54 firmly against flange

38 which rotates with tube 12. 1In the nuclear fuel éa]cining apparatus
illustrated in Fig. 1, tube 12 has a diameter of 18 inches, and twelve
springs 76 exerting a“total force of 300 pounds are placed between

ringé 58 and 62. Ring 54 has a two-inch wide bearing face and its com-

bination with the other components of the seal assembly in the manner

described has been fcund to provide an effective seal under the
operating conditions listed hereinbefore. The arrangement of the
assembly accommodates both angular and translational shifting of tube
12 relative to cagings 26a, 26b, and friction between the assembly and
flanges 38, 46 is minimjzed by the use of graphite for forming seal
ring 54 and pads 66. Lasf]y, the disclosed seal assembly can con-

veniently be fabricated, installed, and serviced.



SEAL ASSEMBLY

Abstract of the Disclosure

A seal assembly comﬁrises a tube rotatéb]e,aﬁout its 1bngitudina1
axis and havihg twp'1ongitudina11y s;aqed.flanges projecting radia]]&
outwardly from tﬁe oufer surface thereof. élidab]y positioned against
one ‘of the flanges is a seal ring, and'&i§p$sed between this seal ring
and the other flange are two rings that are forced "apart by springs, |

one of the latter rings being attached to a flexible wall.
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