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(54) MECHANICAL SPLIT SEAL (57) ABSTRACT 

_ , . A split seal component including a seal face comprising tWo 
(76) Inventor‘ Carl C‘ BJOrnSOn’ Tlverton’ RI (Us) seal face segments rigidly mounted in tWo holder halves and 

Cones Ondence Address methods of assembly and installation. The seal face seg 
KENNIiETH P ROBINSON ments may each have a nose that is held snugly by each 
47 4 NEW YO'RK AVENUE holder half and is supported axially. Aligning pins received 

in aligning holes of the holder halves may be used to align 
HUNTINGTON’ NY 11743 (Us) the face segments. A?xture may be used to axially align the 

_ seal segments. A split o-ring and inner axial Wall may be 
(21) Appl' NO" 10/404’967 included that position the seal face concentrically With a 

. _ shaft. Each holder half may have an integral band that 
(22) Flled' Apr‘ 1’ 2003 clamps and also positions the face segments concentrically 

. . With the shaft. The Walls of the holder halves may be 
Related [18' Apphcatlon Data stress-relieved proximate the junctions of the holder halves. 

(60) Division of application NO‘ 09/992,968, ?led on NOV‘ A kit is provided for a rotary seal component With a rigidly 
5, 2001, noW Pat. No. 6,550,779, Which is a continu- mounted Seal face' 
ation of application No. 09/362,171, ?led on Jul. 27, Another seal Component includes a seal face comprising tWo 
1999, now abandoned, seal face segments resiliently mounted in tWo holder halves. 

Each seal face segment has a ridge that abuts against a split 
Publication Classi?cation o-ring positioned in a recess in an outer Wall of each holder 

half. An inner axial Wall maintains the axial alignment of the 
(51) Int. Cl.7 .................................................... .. F16J 15/34 seal face segments and, in conjunction With the split o-ring, 
(52) US. Cl. .... .. 277/370 retains the seal face and a biasing device in the holder half. 
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MECHANICAL SPLIT SEAL 

RELATED APPLICATIONS 

[0001] This is a divisional of copending application Ser. 
No. 09/992,968, ?led Nov. 5, 2001, Which is a continuation 
of prior application No. 09/362,171 ?led Jul. 27, 1999, 
Which are incorporated herein by reference. 

FEDERALLY SPONSORED RESEARCH 

[0002] (Not Applicable) 

BACKGROUND OF THE INVENTION 

[0003] The present invention relates to mechanical split 
seals. Mechanical split seals are employed in a Wide variety 
of equipment, such as pumps, to provide a pressure-tight and 
?uid-tight seal betWeen one environment having a pressur 
iZed process ?uid and an external environment containing 
the equipment. The split seal assembly is usually positioned 
about a rotating shaft that is mounted in and protruding from 
a stationary part of the equipment. 

[0004] Conventional split seal assernblies include face 
type rnechanical seals, Which have a pair of seal faces that 
are concentrically rnounted about the shaft. The seal faces 
have srnooth radial prirnary sealing surfaces that are in 
contact With each other. Usually one seal face rernains 
stationary While the other seal face rotates With the shaft. 
The split seal assernbly prevents leakage of the pressuriZed 
process ?uid to the external environment by biasing the seal 
faces in contact With each other. For example, a split seal 
assembly may include one or more springs, Which urge the 
seal faces together. 

[0005] The rotary seal cornponent includes a rotary seal 
face Which is usually mounted in a rotary holder. The rotary 
holder includes a pair of holder halves, each having a pair of 
mating surfaces, that are fastened together. A set screW is 
generally used to secure the rotary seal component to the 
shaft. The stationary seal face is usually mounted in a piece 
called a gland. The gland also includes a pair of holder 
halves, usually referred to as gland halves, each having a 
pair of mating surfaces that are fastened together. In an 
assernbled split seal, the rotary seal component is disposed 
Within the gland, so that the primary sealing surfaces contact 
one another. 

[0006] The rnating surfaces of the rotary and stationary 
holder halves are normally manufactured to tight tolerances. 
Typically, each holder half has a groove formed on one of 
the mating surfaces for mounting a sealing gasket. When the 
gasket is mounted Within the groove and the halves are 
secured together, the gasket contacts the opposite rnating 
surface of the half. This contact forms a pressure-tight and 
a ?uid-tight seal betWeen the halves. 

[0007] The seal faces are often divided into segrnents, 
each segment having tWo split surfaces. Because the seal 
faces are split, they can be mounted about the shaft Without 
freeing one end of the shaft. Frequently, the split betWeen the 
split surfaces is angularly offset from the junction betWeen 
the mating surfaces. The split seal assembly has a distinct 
advantage over non-split rnechanical seal designs in that the 
total time to install the seal is reduced because the rotating 
equipment does not have to be dismantled. 
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SUMMARY OF THE INVENTION 

[0008] Axial alignment of the primary sealing surfaces 
and concentricity of the seal faces With the shaft are con 
ducive to forming a good seal. Maintenance of the axial 
alignment and concentricity retains a good seal under pres 
sure. 

[0009] Axial alignrnent may be easily and quickly 
achieved by seating the seal face of one of the seal compo 
nents rigidly in the holder halves. By providing circurnfer 
ential axial support for this seal face, distortion of the 
primary sealing surfaces even under high pressures may be 
reduced or eliminated. The holder halves may be con?gured 
to form the seal face concentrically With the shaft and to 
maintain the concentricity under pressure. The face of the 
other seal component may be resiliently supported. 

[0010] In one aspect, a seal component has a circular seal 
face and ?rst and second holder halves. Each seal face 
includes tWo seal face segrnents. Each seal face segment has 
a primary sealing surface. A section extends axially from 
each primary sealing surface and a nose extends radially 
from each section. The nose of each seal face segment is 
mounted Within each holder half. The seal face may be 
rigidly rnounted. 

[0011] Each holder half may have a recess. The nose of 
one of the seal face segrnents may be Within the recess. The 
nose contacts against a lip of the recess When pressure is 
applied to the seal face in a direction opposing the primary 
sealing surfaces. 

[0012] Each holder half may include a channel having an 
inner axial Wall and an outer Wall. One of the seal face 
segrnents may be Within the channel. 

[0013] Each holder half has ?rst and second rnating sur 
faces. An aligning pin may extend from each of the second 
rnating surfaces. Each of the ?rst rnating surfaces may have 
an aligning hole Which snugly receives one of the aligning 
pins. When the holder halves are positioned such that each 
of the aligning pins is received Within each of the holes, the 
holder halves are axially and radially aligned With each 
other, and the aligning pins are retained Within the holes 
upon release of the holder halves. 

[0014] The seal component may further include a split 
o-ring betWeen an inner Wall of the section extending from 
the primary sealing surface and a rotating shaft upon Which 
the seal component is mounted. The split o-ring centers the 
seal face With the shaft. Alternatively, the split o-ring may be 
in a recess in the inner Wall. In another con?guration, the 
inner Wall includes an axial Wall and a conical Wall, the 
conical Wall extending from the axial Wall. The split o-ring 
is against the conical Wall. 

[0015] In another aspect, a seal component has tWo seal 
face segments and ?rst and second holder halves. Each seal 
face segrnent includes a primary scaling surface and a 
section extending from each primary sealing surface. Each 
section has an outer Wall. Each holder half includes ?rst and 
second rnating surfaces and an integral band having an inner 
Wall. The inner Walls surround the outer Walls and secure the 
seal face segrnents rigidly and concentrically around a 
rotating shaft. 

[0016] Each of the integral bands may be attached to each 
of the holder halves at each of the ?rst rnating surfaces. The 
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inner Walls and the outer Walls may be, for example, 
semi-cylindrically shaped or semi-conically shaped. Each 
integral band may have a ?rst and a second ?anged section. 
The second ?anged section may have a lip protruding from 
an outer edge. The ?rst ?anged section may have a comple 
mentary notch. The lip of each integral band is in the notch 
of the other integral band. 

[0017] In yet another aspect, a seal component comprises 
a seal face and ?rst and second holder halves. Each half 
includes ?rst and second mating surfaces and an outer Wall. 
Each of the Walls extends from the ?rst mating surface to the 
second mating surface. The outer Walls have a stress-relief 
proximate the ?rst and second mating surfaces. Each half 
may further include an inner axial Wall that has a stress-relief 
proximate the ?rst and second mating surfaces. 

[0018] In a further aspect, a rotary seal component kit 
comprises tWo rotary seal face segments and ?rst and second 
rotary holder halves. Each seal face segment has a radial 
primary sealing surface, a section extending from the pri 
mary sealing surface and a nose extending radially from the 
section. The nose of each seal face segment is mounted 
Within each holder half. Each holder half may have a recess 
With the nose of each of the seal face segments Within each 
recess. 

[0019] Each half may include an integral band Which 
surrounds the section. Each holder half may have ?rst and 
second mating surfaces, an inner axial Wall and an outer 
Wall. The inner axial Wall and the outer Wall may have 
stress-reliefs proximate the mating surfaces. A split o-ring 
may be on an inner Wall of the section. 

[0020] In still another aspect, a seal component includes 
tWo holder halves, a split o-ring, and tWo seal face segments. 
Each holder half includes an inner axial Wall and an outer 
axial Wall coaxial to the inner axial Wall. Each outer axial 
Wall has a groove. A split o-ring is in the grooves. Each seal 
face segment has a ridge. The segments are betWeen the 
inner and outer axial Walls of each half. Each segment is 
supported by at least one resilient support axially pushing 
the segment aWay from the holder half. The inner axial Walls 
maintain the segments concentric With the shaft during 
assembly and installation and retain the resilient supports. 
The ridges abut against the split o-rings preventing the seal 
face segments from axially separating from the holder 
halves. 

[0021] A method of assembling a seal component half 
includes inserting a split surface of a seal face segment into 
a channel of a holder half, so that a nose extending radially 
from the seal face segment enters a complementary recess in 
the holder half, and moving the seal segment along the 
channel until the seal face segment is fully seated in the 
holder half. The method may further include adhering a split 
o-ring to an inner Wall of the seal face segment. 

[0022] A method of assembly and installation of a seal 
component includes assembling ?rst and second seal com 
ponent halves and uniting the component halves around a 
shaft. The ?rst component half includes a ?rst holder half, 
and the second component half includes a second holder 
half. Each holder half has a counterbore and a seal face 
segment. A nose extends from each seal face segment. The 
nose is retained in the counterbore. 

[0023] Each holder half may have a ?rst and second 
mating surface. The second surface may have an aligning 
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pin and the ?rst surface may have an aligning hole. The 
uniting may further include inserting each of the aligning 
pins into each of the aligning holes. The method of assembly 
and installation may further include placing a ?xture 
betWeen each holder half and a radial surface opposing a 
primary sealing surface of each seal face segment. Insertion 
of the ?xture axially aligns the seal face segments. 

[0024] Another method of assembly and installation of a 
seal component includes inserting seal face segments into 
?rst and second holder halves. Each seal face segment has 
an outer peripheral surface. Each holder half has an integral 
band surrounding one of the outer peripheral surfaces. Next, 
the holder halves are placed around a shaft. Finally, the 
integral bands are fastened one to another. 

[0025] Asplit seal assembly includes ?rst and second seal 
components. The ?rst seal component has a circular seal 
face With tWo seal face segments. Each seal face segment 
has a nose. The ?rst seal component also has tWo holder 
halves. The nose of each seal face segment is mounted 
Within each holder half. The second seal component includes 
a resiliently mounted seal face. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a side vieW of one quarter of a mechanical 
split seal assembly incorporating a rotary component With a 
rigidly seated seal face and a stationary seal component With 
a resiliently-mounted seal face. 

[0027] FIG. 2 is an axial vieW of the rotary seal ring 
component of FIG. 1. 

[0028] FIG. 3 is a side vieW of a rotary component half in 
Which the nose extends radially inWardly. 

[0029] FIG. 4 is an axial vieW of half of the rotary seal 
component of FIG. 1 shoWing a rotary seal face segment 
partially inserted into a rotary holder half. 

[0030] FIG. 5 is a side vieW of a rotary component half 
Without an axial Wall betWeen the seal face and the shaft. 

[0031] FIG. 6 is a side vieW of a rotary component half in 
Which a seal face surface proximate a split o-ring is conically 
shaped. 
[0032] FIG. 7 is an axial vieW of tWo joined rotary holder 
halves of the type shoWn in FIG. 1, With seal face segments 
removed to illustrate stress-reliefs in inner and outer axial 
Walls. 

[0033] FIG. 8 is a side vieW of a rotary component half in 
Which the outer periphery of the seal face is conically shaped 
and the back end of the seal face against Which a split o-ring 
rests is also conically shaped. 

[0034] FIG. 9 is a side vieW of a rotary component half 
With a recess in the seal face Within Which a split o-ring is 
situated and in Which a nose of the seal face bears against an 
integral band. 

[0035] FIG. 10 is a side vieW of a rotary component half 
in Which an inner split o-ring is seated in a recess in the 
rotary holder half and a second split o-ring is situated against 
the outer Wall of the nose, With a gasket joining the tWo split 
o-rings. 
[0036] FIG. 11 is a side vieW of one quarter of a mechani 
cal split seal assembly in Which the stationary seal face is 
seated rigidly and the rotary seal face is mounted resiliently. 
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[0037] FIG. 12 is a side vieW of one quarter of a mechani 
cal split seal assembly in Which the stationary seal face is 
held in a channel. 

[0038] FIG. 13 is a side vieW of one quarter of a mechani 
cal split seal assembly in Which the stationary seal face bears 
axially against the front and back edges of the integral band. 

[0039] FIG. 14 is a side vieW of one quarter of a mechani 
cal split seal assembly in Which the stationary seal face does 
not have a nose. 

[0040] FIG. 15 is an axial vieW of the stationary seal 
component of FIG. 12 at section line 15-15 shoWing the 
integral bands that clamp around the seal face. 

DETAILED DESCRIPTION 

[0041] The folloWing detailed description should be read 
in conjunction With the attached draWings in Which similar 
reference numbers indicate similar structures. 

[0042] As illustrated in FIG. 1, a split seal assembly 10 is 
formed by tWo seal components, a rotary component 30 that 
rotates With a shaft 20 and a stationary component 40, that 
does not rotate. Each component has a seal face 200, 400. 
For purposes of clarity, features of the rotary and stationary 
seal faces have numbers from 200 to 300 and from 400 to 
500, respectively. Each seal face 200, 400 may be con 
structed of, for example, graphite-?lled silicon carbide, 
silicon carbide or ceramic, in annular form and then frac 
tured into tWo or more segments, as at rotary face splits 202 
shoWn in FIG. 2. The split surfaces 204, 404 may be coarse, 
so that the face segments interlock as in a puZZle, or may be 
smooth. 

[0043] The rotary seal face segments 206 are placed in 
rotary holder halves, 102, 104 and the stationary seal face 
segments 406, are mounted in stationary holder halves 310, 
312 (shoWn in FIG. 15), usually referred to as gland halves. 
Again, for clarity, features of the rotary and stationary holder 
halves have numbers from 100 to 200 and from 300 to 400, 
respectively. The rotary and stationary holder halves are 
typically made of stainless steel and are manufactured using 
conventional CNC machining methods. Split o-ring 500 
forms a seal betWeen the rotary component 30 and the shaft 
20. Split o-ring 506 is positioned betWeen an outer axial Wall 
407 of the stationary seal face 400 and the stationary holder 
halves 310, 312. Gaskets 508 in grooves 316 on one of the 
gland mating surfaces 318 of each stationary holder half 
310, 312 provide a seal betWeen the holder halves 310, 312. 
Thus, assembly of the rotary and stationary components 30, 
40 around the shaft 20 creates a sealed annular cavity 50. 

[0044] In the split seal assembly shoWn in FIG. 1, the 
rotary and stationary seal components 30, 40 may comprise 
tWo unitiZed halves, With no loose parts, except fasteners, 
(not shoWn) that ?t around a shaft 20 and form the split seal 
assembly 10. Because each half of the rotary seal component 
106, 108 and each half of the stationary seal component 306 
may be fully assembled before mounting to the shaft 20, the 
installation procedure is easy. A total of only four parts, 
excluding fasteners, may be manipulated during installation. 
The seal components create and maintain axial alignment 
and concentricity of the seal faces With the shaft even under 
high pressure operation. 

[0045] Each rotary seal face segment 206 ?ts Within and 
extends axially through a counterbore 110 in each rotary 
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holder half 102, 104 to a radial primary sealing surface 210. 
In the con?guration illustrated in FIG. 1, the counterbore 
110 of each rotary holder half 102, 104 forms a channel 112 
With an inner axial Wall 114, extending to a radial Wall 116, 
Which meets an outer axial Wall 118. The clearance betWeen 
the inner Wall 220 of the rotary face and the inner axial Wall 
114 of each rotary holder half 102, 104 is close With the 
exact clearance varying With the seal siZe, the smaller seals 
having less clearance. The close clearance betWeen the inner 
Wall 220 of the seal face and the inner axial Walls 114 aids 
in holding the face 200 concentric With the shaft 20. If the 
clearance is too large, the face 200 may be eccentric to the 
shaft 20 possibly creating a leak point betWeen the inner Wall 
220 of the face 200 and o-ring 500. It may also alloW 
excessive movement of the face 200. If the clearance is too 
little, the inner axial Wall 114 may bind on the face 200 and 
prevent face alignment during installation. 

[0046] A recess 120 may be machined in the outer axial 
Wall 118. The rotary seal face segments 206 may ?t Within 
the channel 112 and have a cylindrical section 212 extending 
axially from the primary sealing surface 210. The cylindrical 
section 212 may have a radially outWardly extending nose 
214 that engages With the recess 120 in the channel 112. 
When the holder halves are connected around the shaft 20, 
the close ?t betWeen the nose 214 and the recess 120 axially 
aligns the primary sealing surfaces 210. If the clearance is 
too great, there may be excessive movement during start up, 
Which may cause breakage of the face 200. If the clearance 
is too tight, the face segments 206 may not align properly 
With each other during installation. The appropriate clear 
ance varies according to seal siZe. 

[0047] Abene?t of sealing the nose 214 in the recess 120 
is that When axial force is applied to the outWard radial 
surface 216 opposing the primary sealing surface, the for 
Ward radial Wall 215 of the nose 214 bears against the 
rearWard radial Wall of a lip 121 of the recess 120. Because 
the force is borne along the 360 degree circumference of the 
seal face, areas of concentrated stresses are reduced, if not 
eliminated, resulting in minimal distortion even at higher 
pressures. Any distortion that does occur is localiZed in and 
around the nose 214 and does not translate to the primary 
sealing surface 210 even at higher pressures. Alternatively, 
as shoWn in FIG. 3, the nose 214a may extend radially 
inWardly and engage With a recess 120a in the inner axial 
Wall 114a To ?t the nose 214 Within the recess 120, the seal 
face segments 206 are inserted into the channel 112 radially, 
With one split surface 204 entering the channel 112 ?rst as 
shoWn in FIG. 4. The seal face segments 206 are then slid 
arcuately along the channel 112 until fully seated. The seal 
face segments 206, seated in the channel 112, are unlikely to 
be inadvertently dislodged. Thus, in such a con?guration 
employing a channel 112 to house the face segments 206, 
separate handling and consequent damage of the face seg 
ments 206 during installation of the rotary seal component 
30 is reduced. 

[0048] Split o-ring 500 seated on the inner Wall 220 of the 
rotary seal face 200 contributes to the face 200 being aligned 
concentrically With the shaft 20. Split o-ring 500 may be 
located at various axial locations betWeen the seal face 200 
and the shaft 20 as shoWn in FIGS. 1, 5, 6, and 8-9. If the 
rotary seal component 30 is secured around the shaft 20, the 
split o-ring 500 not only seals betWeen the seal face 200 and 
the shaft 20 and resists rotation of the seal face relative to the 



US 2004/0188944 A1 

shaft 20, but also helps to position the seal face 200 
concentrically about the shaft 20. The inner aXial Wall 114 
also contributes to concentricity betWeen the seal face 200 
and the shaft 20. The inner Wall 220 of section 212 bears 
radially against the inner aXial Wall 114 and prevents the face 
200 from being pulled eccentric to the shaft Which could 
create a leak betWeen the face and shaft, if the holder is 
tightened unevenly. The inner Wall 220 also limits the 
amount of eccentricity of the face so that the face runs 
concentrically to the shaft. 

[0049] Alternatively, as shoWn in FIG. 5 the counterbore 
110 may not include an inner aXial Wall. In such a con?gu 
ration, a close ?t betWeen the inner aXial Wall 220b of the 
seal face and the shaft 20 may assist With achieving and 
maintaining concentricity betWeen the seal face 200b and 
the shaft 20. 

[0050] Alignment of the face segments 206 may be 
assisted by aligning pins 122. These pins may have cham 
fered or rounded ends, Which may eXtend from one of the 
rotary holder mating surfaces 128 of each rotary holder half 
102, 104. Aligning holes 124 may be bored in the other 
rotary holder mating surface 126 of each rotary holder half 
102, 104. The aligning pins 122 and aligning holes 124 may 
have a snug ?t With about a 0.0005 in. clearance such that 
insertion of the aligning pins 122 into the aligning holes 124 
aligns the primary sealing surfaces 210. 

[0051] The snug ?t of the aligning pins 122 in the aligning 
holes 124 has the further advantage of providing for easy 
installation. If the rotary seal component halves 106, 108 are 
placed around the shaft 20 and the aligning pins 122 are 
inserted into the aligning holes 124, the rotary seal compo 
nent 30 may be left on the shaft 20 or moved along the shaft 
20 Without becoming undesirably disengaged, even before 
the attachment of any fasteners. 

[0052] Although, the insertion of the aligning pins 122 
into the aligning holes 124 and the interaction of the nose 
214 of the seal face 200 With the recess 120 of the rotary 
holder halves 106, 108 may satisfactorily align the primary 
sealing surfaces 210 When the tWo rotary component halves 
106, 108 are connected, a ?nal alignment may be Warranted 
before fastening. A?Xture 602 may be inserted as illustrated 
in FIG. 6, betWeen a front edge 134 of the outer Wall 118 of 
the counterbore 110, shoWn in FIG. 7, and an outer radial 
surface 216 opposing the primary sealing surface 210. The 
?Xture 602 should be of such a thickness that if it is placed 
directly beneath one of the splits 202 betWeen the rotary face 
segments 206c, the primary sealing surfaces 210 may be 
easily aligned axially. 

[0053] Each rotary holder is formed as a cylinder and then 
divided into tWo holder halves 102, 104. A small amount of 
material may be removed from each mating surface 126, 128 
of each holder half 102, 104. This helps to position the face 
200 perpendicular and concentric With the shaft 20. 

[0054] The seal face 200 may be clamped in position and 
formed concentrically about the shaft 20 by fastening 
together an integral band 136 of each rotary holder half 102, 
104 around the outer periphery 218 of the cylindrical section 
212 of the seal face 200. The integral bands 136 securely 
clamp the rotary face segments 206 together into a non-split 
con?guration concentric With the shaft 20, and reduce rela 
tive aXial or radial movement betWeen the rotary face 
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segments 206. Although a torque-Wrench may be used to 
tighten the integral bands 136 to the same tightness at each 
junction, because other features may be included such as the 
split o-ring 500 and the inner aXial Wall 114 Which contribute 
to forming the seal face concentrically With the shaft, 
identical tightness at the junctions of the integral bands is not 
critical to concentricity. 

[0055] As shoWn in FIG. 7, the integral band 136 may 
form a section of the outer aXial Wall 118 of the counterbore 
110. Acylindrically-shaped integral band 136 or a conically 
shaped integral band (not shoWn) may be used. The coni 
cally-shaped integral band is complementary in shape to a 
seal face segment 206d With a conically-shaped outer 
periphery 218d as shoWn in FIG. 8. A tight tolerance 
betWeen the integral band 136 and the outer periphery 218 
of the rotary face alloWs the band to accurately conform to 
the outer periphery With a minimum take up of the band 
When tightened. If the band 136 is too large or too small, the 
face 200 may not align perpendicular to and concentric With 
the shaft 20. The back edge of the integral band 136 may 
also serve as a stop for the nose 214b extending outWardly 
from the seal face segments as shoWn in FIG. 5. 

[0056] Each integral band 136 may be attached to each 
rotary holder half 102, 104 proXimate one of the rotary 
holder mating surfaces 126 and may be otherWise unat 
tached. The cylindrically-shaped integral band 136 termi 
nates in ?rst and second ?anged sections 138, 140 normal to 
the shaft 20. The conically-shaped integral band also termi 
nates in ?rst and second ?anged sections 138a', 140a' as 
shoWn in FIG. 8. Each second ?anged section 140 may have 
a lip 162, protruding from an outer edge 141. Each ?rst 
?anged section 138 may have a complementary notch 160. 
ScreWs or other fastening devices (not shoWn) are used to 
tighten the integral bands around the seal face evenly and 
equally. When the integral bands are tightened, lips 162 ?t 
into notches 160 providing an interlock. This interlocking of 
the bands prevents the integral bands from tWisting and 
driving inWard toWards the face possibly knocking it out of 
alignment. The interlock also reduces vibration and loosen 
ing of the screWs. 

[0057] One or more elastomeric strips or o-ring segments 
512 may be inserted into each rotary holder half 102, 104, 
coaXial and outer to the outer aXial Wall 118 in an arcuate slot 
152. The o-ring segments 512 may be stacked aXially, one 
upon another Within the slots 152. The o-ring segments 512 
assist in assembly of the tWo halves 102, 104. The o-ring 
segments press against the outer aXial Wall 118 Which forces 
the face segment 206 into a semi-circular shape and reduces 
the likelihood of the face segment sliding Within the channel. 
When the tWo holder halves 102, 104 are brought together, 
because each face segment 206 is held in a semi-circular 
shape, the halves connect easily. The elastomeric strips or 
o-ring segments 512 also contribute to the concentricity of 
the seal face 200 by pressing against the outer aXial Wall 118, 
and may provide vibration dampening, as illustrated in FIG. 
7. 

[0058] In conventional split seals, high stress areas occur 
on the seal face 200 at or near the junctions 130 of the holder 
halves 102, 104. To reduce or eliminate these high stress 
areas and any resulting distortion of the seal face, the outer 
Wall 118 may have a stress-relieved region 148 close to the 
junction 130 as shoWn in FIG. 7. The inner aXial Wall 114 








