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thus reduce thermal rotation. However, this system
cannot totally eliminate thermal rotation since it
requires some temperature gradient to. drive the
hot liquid metal to the back end of the seal.
Furthermore. the seal disclosed in this specification
takes- no account of thermal distortion of the other
seal face member. As illustrated in the drawing, the
" rotating element will exhibit positive rotation. Con-
" "gequently, even if thermal distortion of the non-
. ating seal face member-is totally eliminated, the
Nvéaling faces will not remain parallel. It is not
_possible to obtain negative rotation of the non-
" .. -rotating seal face member so as to keep the faces
" _parallel, as this would require the end of the non-
.. - -rotating seal face member remote from the sealing
" face to be hotter than the sealing facs, which is not
B possrble under steady state conditions.
~~= g Patent Specification No. 3,718,335 dis-
-closes a seal with seal face members of composite
__construction having a support portion. and sealing

_deals with distortion due to differential expansion of
‘the dissimilar materials. This specification does not
-address the problem of -thermal distortion due to

the axial temperature gradient across homoge-
 neous seal face members. In the seals disclosed in
‘Figures 1 to 3and 5 of this specification a stabiliz-

, ing portion of low cosfficient of thermal expansion
s provrded around the end of the seal face mem-
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fluid tight seal between a pair of relatively rotatable
components includes -a first seal face member

fixed rotationally with respect to one of said com- )

ponents and a second seal face member fixed
rotationally with respect to the ‘other component,
means being provided to urge ‘opposing sealing
faces of the first and second seal face members
into engagement, the first and second seal face
members being of homogeneous construction at
least one of said seal face members ‘being of
basically flanged shape, characterised in that the
thermal distortion rates of said first and’ second
seal face members are matched by adjustment of
their shape and dimensions to vary the surface
area adjacent the sealing face relative to that adja-
cent the face axially remote from the sealing face
for one or both seal face members, so that the

sealing faces of the seal face members remain T

substantially parallel over the operational range of
heat transfer coefficlents to which the seal is sub-~
jected.

In accordance with the present invention both
of the seal face members may be designed to -
exhibit substantially zero thermal rotation over the
large range of heat transfer coofficients under
which they are designed to operate, typically 1,000
to 40,000 W/m2K, as calculated in accordance with
the definition specified in the paper "An experi-
mental and theoretical study of pressure and ther-

face .
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- _As illustrated in Figure 1, a seat 10 comprises.
a cylmdncal portion - 11. with outwardly directed

face.13. Seal face member 14 made of carbon; has

poition 17 with conical bore.

correspondingly recessed portion of a housing {not
shown) and would be sealed thereto. The seal face
" member 14 would normally be mounted on a shaft
'\JQ a sealmg wedge (not shown) engaging the sur-
*  face of the shaft 9 and the conical surface of

portion 17 of the seal face member 14. The sealing

wedge would be urged towards the seal face mem-
ber 14, to force the wedge into sealing engage-
" ment with the seal face- ‘member 14 and the shaft

. .*.9, and to urge the sealing face 16 of the seal face
_ member 14 into sealmg engagement W|th the seal
-~ face 13 of seat 10.

.". 'During operation of the seal, relative rotation of
the ‘seal face member 14 and seat 10 will cause
- heat generation across the sealing faces 13 and 16.
- The seal face member 14 and seat 10 will thus be
.. subjected to a temperature gradient and will distort
.'so that the sealing faces 13 and 16 rotate relative
_to a plane normal to the shaft. The degree and
" direction of rotation will depend on the various
- dimensions of the seal. face member 14 and seat
"10 as woll as the heat fransfer coefficient under
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“.flange portion -12-at-the end defining the sealing '

a body portion 15 of generally cylindrical configura- -
tion, with a recessed sealing face 16 and an end '
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As illustrated in Figure 4, with the seat 10 and

seal face ‘member 14 of the conventional configura- .. L

tion described, thermal distortion of the sealing
member will cause the sealing faces 13 and 16 to
go out of parallel with consequent. effects on.the
sealing efficiency. As faces 13 and 16 both rotate
towards the service the effective. thermal rotahon
rate will be the sum of the two, thatis 2.1 w'e.,

By varying dimensions w, |, d-and t the thermal
rotation rate of the sealing face 13 of seat 10 may
be made equal but opposite to the thermal rotation
rate of the sealing face 16 of seal face member 14. .
If this is done, even though the faces 13 and 16 will
rotate on thermal deformation of the seat 10 and
seal face member 14, the faces will remain parallel
to one another and the sealing efficiency will be
unaffected. '

For example, seat 18 illustrated in Figure 3, .
has a nominal diameter of 85 mm and dimensions

= 9mm; | = 13 mm; d

mm. A recess 19 is provided round the periphery -
of flange portion 12 on the face thereof remote -
from the ‘sealing face 13, the recess 19 being 4.5
mm wide and 6 mm desep. With this seat configura-
tion, as illustrated by the isothermals, the average
temperature of the bulk of material adjacent the
sealing face 13 is lower than the average tempera-
ture of the bulk of material adjacent the axially
opposite end of the seal 10. As a result of differen-
tial expansion axially across the seat 18, the seal-
ing face 13 will rotate away from. the service, that is

= 145mmandt = 6
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rotatable. components (10,14) including a. first fixé de manidre & pouvoir tourner par rapport a
.seal face member- (10) fixed rotationally: with ['un des dits.composants, et un dewxidme é16- :
‘respect to one of said components: and a sec-. ment (14) & étanchéité frontale, fixé de manie- -
.ond- zeal- face- member (14) fixed rotationally re pouvoir tourner par rapport & I‘autre compo-

-with - respect to ‘the -other component (9),, 35 sant-(9), des moyens étant prévus pour forcer

means being provided to urge opposing seal- des faces opposées de joint des dits premier .
.-ing faces of the first and second seal face ot deuxidme éléments (10, 14) 2 étanchéité
. members (10,14).into engagement, in that the frontale en engagement I'une sur l'autre, dans

" ‘first. and second seal face members (10,14) laquelle les premier ot dewddme &léments (10,
* -being- of homogeneous consiruction at least 40 14) 2 étanchéité frontale sont d'une conception

one of. the seal face members being of ba- homoggne, I'un au moins des éléments 2 etan-
_ " sically flanged shape, ‘characterised in that the chéité frontale ayant essentiellement une for-
thermal distortion rates of said first and second me de bride, caractérisée en ce que les taux
... - seal face members (10,14) are matched by de distorsion thermique des dits premier et .

. adjustment of their shape and dimensions to 46 deuxidme éléments (10, 14) & étanchéité fron-. . ...
_ vary the surface area adjacent the sealing face tale sont appariés, grice & I'adaptation do la S
" ".(13,16) relative to. that adjacent the face axially forme et des dimensions des piéces; de ma-
‘femots from the sealing face (13,16} for one or nidre 2 faire varier I'aire de la surface qui est
both seal face members (10,14), so that the juxtaposée 2 la face (13, 16) d'étanchéité par
-sealing faces (13,16) of the seal face members 50 rapport 2 I'aire de la surface qui est juxtaposée
'(10 14) remain substantially parallel over the 3 la face distale par rapport 2 cette face (13,
" operational range of heat transfer coefficients 16) d'étanchéité, au niveau d'un seul ou des
. to which the seal is subjected. deux éléments (10, 14) & étanchéité frontale,

o de telle sorte que les faces (13, 16) d'étanchéi-

. -A mechanical face zeal according to clam 1 &5 16 des éléments (10, 14) 3 étanchéité frontale
“+" characterised in that both the seal face mem- . restent, en gros, paralidies sur toute la plage

.bers (10,14) exhibit substantlally zero thermal d'influence des coefficients de transmission de
: -,rotatton chaleur auxquels la garniture est soumise.
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means being provided to urge opposing seal- des faces opposées de joint des dits premier
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- members (10,14) into engagement, in that the frontale en engagement 'une sur l'autre, dans
first and second seal face members (10,14) . laquelle les premier et deuxiéme éléments (10,
being of homogeneous construction at least «0 14) & étanchéité frontale sont d'une conception
one of the seal face members being of ba- homogéne, I'un au moins des éléments & etan-
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vary the surface area adjacent the sealing face tale sont appariés, grice 2 I'adaptation de la
(13,16) relative to that adjacent the face axially forme et des dimensions des piéces, de ma-
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both seal face members (10,14), so that the juxtaposée 2 fa face (13, 16) d'étanchéité par
sealing faces (13,16) of the seal face members 50 rapport & 'aire de la surface qui est juxtaposée
(10,14) remain substantially parallel over the 4 la face distale par rapport & cette face (13,
operational range of heat transfer coefficients 16) d'étanchéité, au niveau d'un seul ou des
to which the seal is subjected. deux éléments (10, 14) & étanchéité frontals,

de telle sorte que les faces (13, 16) d'étanchéi-

2. A mechanical face zeal according to claim 1 &5 ¢ des éléments (10, 14) & étanchéité frontale

characterised in that both the seal face mem- - restent, en gros, paraliéles sur toute la plage

bers (10,14) exhibit substantially zero thermal d'influence des coefficients de transmission de
rotation. _ chaleur auxquels la garniture est soumise.
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des Flanschabschnitts (12) und die Lénge und

die Dicke des zylindrischen Abschnitts (11) so .
gewdhit sind, daB ein Dichtfiichenteil (10) ge-
schaffen wird, dessen thermischer Drehgrad.
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