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UNITED STATES DISTRICT C R .
SOUTHERN DISTRICT OF FLORIDA

JOHN MEZZALINGUA ASSOCIATES,
INC., d/b/a PPC

CIV-GOLD

Plaintiff,

MAGISTRATE JUDG
Case No. N ARE \\F;{L DGE

LR ]

)

)

)

)

)

Vs, )
)
THOMAS & BETTS CORPORATION, ) DEMAND FOR JURY TRIAL
)

Defendant. )

COMPLAINT FOR PATENT INFRINGEMENT .o TN

Plaintiff, John Mezzalingua Associates, Inc., d/b/a PPC, for its complaint @amst e
FL R~
defendant Thomas & Betts Corporation, states as follows: e -

PARTIES

1. Plaintiff John Mezzalingua Associates, Inc., doing business as PPC (hereinafter
*PPC”), is a corporation organized and existing under the laws of the State of New York, with
its principal place of business at 6176 E. Malloy Rd., in East Syracuse, New York.

2. Upon information and belief, defendant Thomas & Betts Corporation
(hereinafter “Thomas & Betts”), is a corporation organized and existing under the laws of the
State of Tennessee, with its principal place of business at 8155 T and B Boulevard, Memphis,
Tennessee.

JURISDICTION AND VENUE

3. This is a civil action for patent infringement which arises under the patent laws
of the United States, 35 U.S.C. § 100 er. seq. This Court has jurisdiction under Title 28

U.S.C. §§ 1331 and 1338(a). /
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4. Venue is proper in this district under Title 28 U.S.C. § 1400(b), because
defendant resides in the Southern District of Florida and has committed acts of infringement in
this district.

COUNT 1
Infringement of U.S. Patent No. 5.470,257

s, Mlaiiitii 1cpears and reaiieges each and every allegation of paragraphs 1-4, as
though fully set forth herein.

6. Plaintiff is the owner by assignment of U.S. Patent No. 5,470,257 (hereinafter
“’257 Patent”), which was duly and lawfully issued by the United States Patent and Trademark
Office on November 28, 1995. and is entitled “RADIAL COMPRESSION TYPE COAXIAL
CABLE END CONNECTOR.” A true and correct copy of the ‘257 patent is attached as
Exhibit A and made a part hereot.

7. Defendant Thomas & Betts is engaged in the manufacture and sale of a coaxial
connector known as the LRC Snap-N-Seal One-Piece Drop Connector (hereinafter *Snap-N-
Seal one-piece connector™).

8. Defendant has infringed. and continues to infringe, the ‘257 patent under 35
U.S.C. § 271(a) by making, using, offering for sale, and/or selling the Snap-N-Seal one-piece
connector within the United States and within this judicial district in competition with PPC.

9. Defendant’s acts of infringement of the ‘257 patent have been willful.

10.  As aresult of defendant’s acts of infringement, plaintiff has suffered grievous
and irreparable damage for which plaintift has no adequate remedy at law. Should defendant
continue to infringe the ‘257 patent, plaintiff will suffer further substantial and irreparable

injury for which it has no adequate remedy at law.

| o]
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11.  Upon information and belief, defendant will continue its acts of infringement of
the ‘257 patent unless restrained and enjoined by this Court.

COUNT 11
Infringement of U.S. Patent No. 5,632,651

12.  Plaintiff repeats and realleges each and every allegation of the paragraphs 1-11
as theugh fully sct foith hicicu.

13, Plaintiff is the owner by assignment of U.S. Patent No. 5,632,651 (hereinafter
“’651 Patent”), which was duly and legally issued by the United States Patent and Trademark
Office on May 27, 1997, and is entitled “RADIAL COMPRESSION TYPE COAXIAL
CABLE END CONNECTOR.” A true and correct copy of the ‘651 patent 1s attached hereto
as Exhibit B and made a part hereof.

14.  Deiendant has infringed and continues to infringe the ‘651 patent under 35

U.S.C. § 271(a) by its making, using, offering for sale, and selling its Snap-N-Seal one-piece

connector.
15.  Defendant’s infringement has been willful.
16.  As aresult of defendant’s acts of infringement of the "651 patent, plaintiff has

suffered grievous and irreparable damage for which plaintiff has no adequate remedy at law.
Should defendant continue to infringe the ‘651 patent. plaintiff will suffer further substantial
and irreparable injury for which it will have no adequate remedy at law.

17.  Upon information and belief, defendant will continue its acts of infringement of
the ‘651 patent unfess restrained and enjoined by this Court.

PRAYER FOR RELIEF

WHEREFORE, plaintiff respectfully requests that this Court:

MIA 229214-1.051733.0010
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A. Enter judgment for plaintiff that U.S. Patent No. 5,470,257 is valid, enforceable
and infringed by defendant.

B. Enter judgment for plaintiff that U.S. Patent No. 5,632,651 is valid, enforceable
and infringed by defendant.

C. Issue a preliminary and permanent injunction restraining defendant. its officers.
directors, employees, agents, subsidiaries, licensees, servants, successors and assigns, and any
and all persons acting in privity or in concert or participation with defendant from continued
infringement, direct or contributory or active inducement of infringement by others, of U.S.
Patent No. 5.470,257.

D. Issue a preliminary and permanent injunction restraining defendant, its officers,
directors, employees. agents, subsidiaries, licensees, servants, successors and assigns. and any
and all persons acting in privity or in concert or participation with defendant from continued
infringement, direct or contributory or active inducement of infringement by others, of U.S.
Patent No. 5,632,651.

E. Award plaintiff damages sustained by reason of detendant’s infringement of
U.S. Patent No. 5,470,257, such damages to be trebled in accordance with the Patent Act, 35
U.S.C. § 284, and assessed against defendant.

F. Award plaintiff damages sustained by reason of defendant’s infringement of
U.S. Patent No. 5,632,651, such damages to be trebled in accordance with the Patent Act, 35
U.S.C. § 284, and assessed against defendant.

G. Award plaintiff its costs and disbursements incurred in this action, including
attorneys’ fees, and pre-judgment interest and post-judgment interest at the maximum rate

allowed by law, and pursuant to the Patent Act, 35 U.S.C. § 285; and

4
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H. Grant plaintiff such other and further relief as this Court may deem just and
proper.

JURY DEMAND

Pursuant to Rule 38 of the Federal Rules of Civil Procedure, plaintiff demands a trial

by jury on all issues triable by jury.

Date: May 4, 2001 Respectfully submitted,

McDERMOTT, WILL & EMERY

By: i e/ ,[/‘(/1

Steven F Siff

Florida Bar No. 352330
e-mail: ssiff@mwe.com

Bryan T. West

Florida Bar No. 0083526
e-mail: bwest@mwe.com

201 South Biscayne Boulevard
Miami, Florida 33131
Telephone: (305) 358-3500
Facsimile: (305) 347-6500

Attorneys for Plaintiff,
JOHN MEZZALINGUA ASSOCIATES,
INC., d/b/a PPC
Ot Counsel:

Kenneth J. Jurek

Rosanne J. Faraci

McDERMOTT. WILL & EMERY
227 West Monroe Street

Chicago, Illinois 60606
Telephone: (312) 372-2000
Facsimmie: (312) 984-7700
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EXHIBIT A



United States Patent s

Patent Number:

5,470,257

{11

Szegda 1451 Date of Patent: Nov. 28, 1995
[54] RADIAL COMPRESSION TYPE COAXIAL 5,083,943  1/1992 Tamant .......oocommmerervoeinnenes 439/583
CABLE END CONNECTOR 5,295,864 3/1994 Birchetal ...cccccvncnncnnens 439/578
: . . Primary Examiner—David L. Pirlot
[75] Inventor; Andrew Szegda, Canastota, N.Y. Assisiant Examiner—Jill DeMello
[73] Assignce: John Mezmlingun Assoc. Ihc.. Altomt.'y, Agenl, or Finn—Samucls. Gauthier & Stevens
Manlius, N.Y. 571 ABSTRACT
[21] Appl. No.: 304,562 A radial compression type coaxial cable end connector has
h a connector bodv comprising a tmbular inner nast extending
(22)  [iiea. Sep. 1z, 1994 from a front end to a rear end, and an outer collar surround-
6 ing and fixed relative to the inner post at a location disposed
(51} Int. CL HO_lR 17/04 rearwardly of the front post end. The outer collar cooperates
(52] U_'S' CL 439/578; 439/389 in a radially spaced relationship with the inner post to define
{58) Field of Search ........cccvmeccrnnncnnnas 439/S78-582,  an annular chamber with a rear opening. A fastener at the
439/583-585, 389 front end of the inner post serves to artach the end connector
. to a system component. A tubular locking member protrudes
[56] References Cited axially into the annular chamber through its rear opening.
U.S. PATENT DOCUMENTS The wbular locking member is integrally coupled to the
N connector body and is displaceable axially between an open
4,408,822 10/1983 N}klm ................................ 339/117 R position accommodating insertion of the mbular inner post
:;;;333 ;ﬂ 33; Erby « al igggz into a prepared cable end, with an annular outer portion of
4 SSIEL1 41986 Mcyh‘;]'{s " iigsgs Lo ceble being received in the annular chamber, and a
4614390 /198 Baker .... . ygrey g clamped position fixing the annular cable portion within the
4,834,675  5/1989 Samchisen . . 439578  chamber.
5,024,606 6/1991 Ming-Hwa . ... 439/578
5,073,129 121991 SzegdR wooooroeeevnirrcsniriaes 439/585 21 Claims, 3 Drawing Sheets
42 10
503 ¥ 50b
34
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44 36 38 28b
[
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post having a radially enlarged partion remote from
said rear end and adjacent to said circular flange;

fastener means at the front end of said inner post for
attaching said end connector to said system component;
and

a tubular locking member inseparably coupled to said
connector body and protruding into said annular cham-
ber through said rear opening, said locking member
being movable axially relative to said conpector body
between first and second positions. said tubular locking
member when in said first position protruding axially
rearwardly from said connector body to accommodate
insertion of the rear end of said inner post into ap end
of said cable with 2 2203l luic paadon of said cable
being received in said inner post through said rear end
and an outer annular portion of said cable being
received between said locking member and said inper
post into said annular chamber through said rear
opening. and said tubular locking member when in said
second position coacting with the radially enlarged
portion of the outer surface of said inner post to grip the
outer annular portion of said cable therebetween.

11. The end connector of claim 10 wherein said collar is

spaced forwardly of said rear end.

20

8

12. The end connector of claim 10 wherein said radially
enlarged portion diverges forwardly towards said circular
flange.

13. The end connector of claim 12 wherein said radially
enlarged portion has a truncated conical configuration.

14. The end connectar of claim 10 wherein said radially
enlarged portion is externally convex.

15. The end connector of claim 10 wherein said radially
enlarged portion is externally concave.

16. The end connector according to anyone of claims
10-15 wherein said radially enlarged portion is spaced from
said circular flange by a circular groove in the outer surface
of said innar noct

17. The end connector according to anyone of claims
10-15 wherein said radially enlarged portion and the portion
of said locking member have coacting teeth adapted to grip
the annular portion of said cable located therebetween.

18. The end connector of claim 10 wherein said circular
flange is integral to said outer collar and press fitted onto
said inner post.

19. The end conpectar of claim 10 wherein said circular
flange is integral to both said outer collar and said inner post.

= * * * »
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fastener 24 may then be employed to attach the conpector to
a system component, typically a threaded port 63 or the like.

Axial advancement of the locking member 26 relative to
the connector body 22 can be effected by an appropriately
designed plier-like tool (not shown). Alternativelv. as shown
in FIG. 6. the locking member can be provided wiih a collar
64 having internal threads 65 arranged to coact ia threaded
engagement with external threads 66 on the collar 30 of the
connector body. Rotation of the locking member 26 relative
t© the connector body 22 will thus result in an acvancement
of the locking member from its open position to ;s clamped
positon.

While the flared portion 38 of the inner post 28 is
prefuably wouilgurea as a truncated cone, other flared
configurations might include an externally coavex shape as
shown at 68 in FIG. 7A. or an externally concave shape as
shown at 70 in FIG. 7B.

As shown in FIG. 8. the flared portion might be provided
additionally with tecth 72 pointing inwardly towards the
inner end of the chamber 32. Additional tecth 74 could be
peovided on the inner surface of the locking member 26.
Teeth 72 and 74 could be employed alternatively. or in
concert.

Also. as shown in FIG. 8. the ramp-like surface of the
flared conical portion could lead to a groove 76 directly
adjacent to the circular flange 36. The end of the annular
outer cable partion would be deformed into the groove 76 to
thereby further promote axial holding power.

As can be further seen by a comparison of FIGS. 2 and
9A. the inner surface of the front end of the locking roember
26 may be provided with longitudinally extcading teeth 78.
The teeth may be circumferentially separated into groups by
partially cylindrical lands 80. or as shown in FIG. 9B, they
may be arranged around the full interior circumference of
the front end. The teeth 78 provide increased holding power
and resist rotation of the cable in relation to the installed
connector.

In all cases. the coaction of shoulder §0a with groove 52
serves to retain the connector body and locking member in
an assembled state during storage, handling. and installation
on a cable end. This climinates any danger of the locking
member being dropped or otherwise mishandled during
assembly. The shoulder 50b coacts with groove 52 to retain
the locking member in its final clamped position.

In light of the foregoing, it will now be appreciated by
those skilled in the art that modifications may be made to the
disclosed embodiments without departing from the spirit and
scope of the invention as defined by the appended claims.
For example, the cxtent of radial protrusion “d” of shoulder
500 can be increased as compared to that of shoulder 50a,
thus providing greater holding power in the second clamped
position. Also, the shoulders 50a. 50b can be provided with
oppositely inclined surfaces, thus making it casier to disas-
seroble the locking member from the connector body. The
design of the fastcaer 24 can also be changed to suit differing
applications.

I claim:

1. An end conpector for conmectiog a coaxial cable 1o a
system component. said end connector comprising:

a connector body comprising a tubular inner post extend-
ing from a front end to a rear end. and including an
outer collar surrounding and fixed relative to said inner
post at a location disposed rearwardly of said front end,
said outer collar cooperating in a radially spaced rela-
tionship with said inner post to define an annular
chamber with a rear opening;

0

55
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fastener means at the front end of said inmer post for
attaching said end connector 1o said system component;

a tubular locking member; and

engagement means for inseparably coupling said locking
member to said connector body at a first position
partially inserted through said rear opening into said
annular chamber and at which first position said lock-
ing member protrudes axially rearwardly from said
connector body and overlaps and coacts in a radially
spaced relationship with said inner post to accommo-
date insertion of the rear end of said inner post into an
end of said cable, with a central core partion of said
cable being received in caid innar —cor dy, upls sald rear
end and an outer annular portion of said cable being
received in said annular chamber through said rear
opening and between said locking member and said
inner post, said engagement means being yieldably
releasable in response to an axially directed force to
accommodate a further axial insertion of said locking
member into said annular chamber to a second position
at which said locking member coacts with said inner
post to grip the outer annular portion of said cable
therebetween.

2. The end connector of claim 1 wherein said engagement
means releasably retains said locking member in said first
position and accommodates movement of said locking mem-
ber from said first position in one direction only to said
second position.

3. The end comnmector of claim 2 further comprising
second engagement means for fixing said locking member at
said second position.

4. The end connectar of claim 1 wherein said annular
chamber is closed at a first end by a circular flange extending
radially between said inner post and said outer collar.

5. The end connector of claim 4 wherein the outer surface
of said inner post is configured with a flared portion located
within said annular chamber. the maximnm diameter of said
flared portion being closer in proximity to said circular
flange than to said rear end.

6. The end connector of claim § wherein said flared
portion defined a truncated conmical surface converging
towards said rear end.

7.The end connector of claims § or 6 wherein said tubular
locking member coacts in said second position with the
flared portion of said inner post to grip the outer amnular
portion of said cable therebetween.

8. The ead connectar of claim 4 wherein the coaction of
said tubular locking member with said inner post to grip the
outer annular portion of said cable therebetween occurs at a
location proximate to said circular flange and remote from
the rear opening of said annular chamber.

9. The end connector of claim 1 wherein said engagement
means comprises a circular groove on an interior surface of
said collar. and a circular radial protrusion on an exterior
surface of said locking member.

10. An integral cnd connector for connecting a coaxial
cable to a system component. said end connector compris-
ing:

a connectar body having a tubular inner post extending
from a front end to a rear end. with an outer collar
surrounding and fixed relative to said inner post by
means of a circular flange extending radially therebe-
tween at a location disposed rearwardly of said front
end. said collar cooperating in a radially spaced rela-
tionship with said post to define aa apnular chamber
closed at the forward ead by said circular flange and
having a rear opening. the outer surface of said inner
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a longitudinal sectional view of onc embodiment
of an end connector according to the present imvention.
shown adjacent to the prepared end of a coaxial cable;

FIG. 2 is an exploded longitudinal sectional view of the
major components of the end connector shown in FIG. 1;

FIG. 3 is an enlarged sectional view of a portion of the
tubular locking member;

FIG. 4 is a longitudinal sectional view similar to FIG. 1.
showing the end connector mounted on the prepared cable
end. but prior to displacement of the locking member from
the first open position to the second clamped position:

FIG. 515 a view similar to FIG. 4. but showing the locking
member advanced to its second clamped position;

FIG. 6 is a longinidinal sectional view of an alternative
embodiment of an end connector in accordance with the
present invention;

FIGS. 7A and 7B are partial sectional views showing
differeatly configured flared portions of the connector body;

FIG. 8 is a partial sectional view showing toothed con-
figurations on the clamping surfaces of the inner post and
locking member;

FIG. 9A is a partial front end view of the locking member
taken along line $—9 of FIG. 2; and

FIG. 9B is a view similar to FIG. 9A showing a modified
embodiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring initially to FIG. 1. an end connector in accor-
dance with the present invention is gencrally depicted at 10
adjacent to the prepared end of a coaxial cable 12. Cable 12
is of a known type comprising aa electrical inner conductor
14 surrounded by and spaced radially iowardly from aa
outer conductor 16 by a dielectric insulating sieeve 18. The
outer conductar 16 can comprisc a sheath of fine braided
metallic strands. a metallic foil. or muitiple iayer combina-
tions of cither or both. A dielectric covering or jacket 20
surrounds the outer conductor 16 and comprises the outer-
most layer of the cable.

An ead of the cable is prepared to receive the end
connector 10 by selectively removing various layers
progressively expose an cod 14' of the inner conductor. an
end 18' of the insulating slecve. and an end portion 16' of the
outer conductor folded over the insulating jacket 20.

Referring additionally to FIG. 2. it will be seen that the
end connector 10 includes a connector body 22, a cylindrical
fastener 24 and 2 tubular locking member 26. The connectar
body 22 comprises a tubular inner post 28 extending from a
front end 284 to a rear end 28b. and an outer cylindricat
collar 30 surounding and fixed relative to the inner post at
a location disposed rearwardly of the front end 28a. The
outer collar 3¢ cooperates in 2 radially spaced relationship
with the inner post to define an annular chamber 32 acces-
sibie via a rear opening 3.

Preferably. the outer collar 30 and the inger post are
formed integrally as a single picce. with an integral circular
flange 36 extending radially therebetween to close off the
innes end of annular chamber 32. Alternatively. the outer
collar 30 and flange 36 can comprise & separate piece press
fitted onto the outer surface of the inner post 28.

The outer surface of the inner post 28 is configured with
a radially enlarged or flared portion 38 within the annular
chamber 32 and at a location proximate to the circuiar flange

30
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36 and remote from the rear opening 34. Preferably. the
flared portion defines a truncated conical surface with its
maximum diameter closer in proximity to the circular flange
36 than to the rear opening 34.

The fastener 24 is internally threaded as at 40 and is
provided with an inner circular shoulder 42 seated in a
circular groove 44 in the outer surface of the post 28 at a
location adjacent to the front end 28a. The fastener 24 and
inner post 28 are relatively rotatable, with an optional O-ring
seal 46 seated in a second groove 48 and serving as a
moisture barrier.

The tubular locking member 26 protrudes axially through
Il uprauuy 41010 ihe annuwlar chamber 32. Engagement
means serve to integrally couple the locking member 26 to
the connector body 22 for limited axial movement relative to
both the inner post 28 and the outer collar 39 between a first
“open” position as illustrated in FIG. 1. and a second
“clamped” position as shown in FIG. 5. The engagement
means preferably comprises first and second axially spaced
radially protruding circular shoulders $0a. 50b on the lock-
ing member 26, each shoulder being configured and dimen-
sioned to coact in a snap cngagement with ap internal groove
52 at the rear end of the outer collar 30

As can be best seen in FIG. 3. the shoulders 50a. 50b
protrude from the surface of the locking member by a radial
distance “d", and are cach provided with an inclined ramp-
like front face 54 and a generally perpendicular rear face 56.
The front faces 54 accommodate movement of the shoulders
out of the groove 52 in a forward axial direction (arow “F”
in FIG. 3). whereas the rear faces 56 resist movement of the
shoulders out of the groove 52 in a rearward axial direction
(aorow “R” in FIG. 3).

When installing the end connector 10 on the prepared end
of a coaxial cable. the rear end 28b of the inner post 28 is
first inserted axially into the cable end. As shown in FIG. 4.
the cable end is thus subdivided into a central core portion
58 comprising the inner conductor 14 and dielectric sleeve
18. and an outer apnular portion 60 comprising the outer
conductor 16 folded over the end of the ounter diclectric
jacket 20. The central core portion §8 is received in the inper
post through its rear end 28b. and extends axially there-
through to an extent permitting the exposed end 14 of the
inner conductor to protrude beyond the fastener 24. At the
same time the outer annular partion 60 is received between
the locking member 26 and the inner post 28 into the annular
chamber 32 through its rear opening 34. The flared portion
38 of the inner post 28 serves to radially expanded the outer
annular portion 60 of the cable into the annular chamber 32.
thus presenting an outwardly flared truncated conical surface
62 lying in the path of the rearwardly retracted locking
member 26. the latter being held in that position by the spap
engagement of shoulder 50a in groove 52.

As shown in FIG. S. the locking member 26 is then
advanced axially. cansing the shoulder 50a to disengage
itself from groove 52. and resulting in the outwardly flared
surface 62 of the outer annular cable portion 60 being
slidably contacted and pressed inwardly by the locking
member. As a result. the radially expanded annular outer
portion of the cable is firmly clamped between the inner
surface of the locking member 26 and the flared outer
portion 38 of the inner post. Final locking in the clamped
position occurs when the shoulder 50b coacts in snapped
engagement with the groove 52. A sccond optional O-ring
46’ is disposed rearwarly of the shoulder 505 and serves to
provide a moisture barrier between the locking member 26
and the outer collar 30 of the comnectar body 22. The



Case 0:01-cv-06752-ASG Document 1  Entered on FLSD Docket 05/07/2001 Page 12 of 26

5,632,651

1

RADIAL COMPRESSION TYPE COAXIAL
CABLE END CONNECTOR

This is a continuation of application Ser. No. 08/304,562
filed on Sep. 12, 1994, now U.S. Pat. No. 5,470.257.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to coaxial cable end connectors of
the type employed in the cable television industry.

2. Description of the Prior Art

The conventional coaxjal rahle fypizalls coniisis of a
centrally located inner electrical conductor surrounded by
and spaced inwardly from an outer cylindrical electrical
conductor. The inner and outer conductors are scparated by
a dielectric insulating sleeve. and the outer conductor is
encased within a protective dielecttic jacket The outer
conductor can comprise a sheath of fine braided metallic
strands. a metallic foil, or multiple layer combinations of
either or both.

Conventional coaxial cable end coonectors typically
include an inner cylindrical post adapted to be inserted into
a suitably prepared end of the cable between the dielectric
insulating sleeve and the outer conductor. an end partion of
the latter having been exposed and folded back over the
outer dielectric jacket The inner conductor and the dielectric
insulating slecve thus comprise a central core partion of the
cable received axially in the inner post. whereas the outer
conductor and diclectric jacket comprise an annular outex
portion of the cable sucuadiag the inner post.

The conventiopal coaxial cable end conpector further
includes an outer component designed to coact with the
inper post in securely and sealingly clamping the anpular
outer portion of the cable therebetween. In “crimp type” end
connectors, the outer component comprises a sleeve fixed in
relation to and designed to be defarmed radially inwardly
towards the inner post. Typical exawmples of crimp type end
connectors are described in U.S. Pat. No. 5,073.129
{Szegda) and U.S. Pat No. 5,083.943 (Tarant).

In the so-called “radial compression type” end
connectors, the outer composeat comprises a substantially
non-deformable siceve adapted to be shifted axially with
respect to the inner post into a clamped position coacting
with the inner post to clamp the prepared cable end ther-
ebetween. Typical examples of radial compression type
connectors are described in U.S. Pat. No. 3,498,647
(Schroder); U.S. Pat. No. 3,985,418 (Spinner); U.S. Pat. No.
4.059.330 (Shirey); U.S. Pat. No. 4.444.453 (Kiliry et al);
U.S. Pat. No. 4.676.577 (Szegda): and U.S. Pat. No. 5.024.
606 (Yeh Ming-Hwa).

These radial compression type end connectors suffer from
a common disadvantage in that prior to being mounted on
the cable ends. the outer sleeve components are detached
and separate from the inner posts. As such. the outer sleeve
components are prone 10 being dropped or otherwise becom-
ing misplaced or lost. particularly, as is often the case. when
an installation is being made outdoors under less than ideal
weather conditions.

In U.S. Pat. No. 4,834,675 (Samchisen). an attempt has
been made at addressing this problem by detachably inter-
connecting the connector body and outer sleeve component
in a parallel side-by-side relationship. This facilitates pre-
instaliation handling and storage. However. during
installation, the outer sleeve compopent must still be
detached from the connector body and tlhreaded onto the
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cable as a separate element. Thus, mishandling or loss of the
outer sleeve component remains a serious problem during
the critical installation phase.

U.S. Pat. No. 5.295,864 (Birch et al) discloses a radial
compression type end coanector with an integral outer
sleeve component. Here, however, the outer sieeve compo-
nent is shifted into its clamped position as a result of the
connector being threaded onto an equipment port or the like.
Prior to that time, the end conpector is only loosely
assembled on and is thus prone to being dislodged from the
cable end. This again creates problems for the installer.

In light of the faregoing ar ohizztive of Uic pesemt
invention is the provision of an improved radial compression
type end connector wherein the outer sleeve component
remains at all times integrally connected to the inner post,
both prior to and during installation.

A companion objective of the present invention is the
provision of an integrally assembled radial compression type

end connector wherein the outer sleeve component is shift-

able to a clamped position prior to and independently of the
installation of the end connector on an equipment port or
other like system component.

Still another objective of the present invention is the
provision of a radial compression type end connector having
improved holding power and pull resistance.

SUMMARY OF THE INVENTION

The radial compression type connector of the present
invention has a connector body comprising an inner post
extending from a front end to a rear end. and an outer collar
surrounding and fixed relative to the inner post at a location
disposed rearwardly of the front end. The outer collar
cooperates in a radially spaced relationship with the inner
post to define an annular chamber with a rear opening. A
fastener on the front end of the tubular post serves to attach
the end connectar to an equipment port or other like systern
componeant. A rubular locking member protrudes axially into
the annuiar chamber through its rear opening. The locking
member and the connector body are integrally coupled in a
manner accommodating limited axial movement of the
locking member between a first “open” position and a
second “clamped”™ position. When in the first position. the
locking member accommodates insertion of the rear end of
the inner post into an end of an appropriately prepared cable,
with a central core portion of the cable being received in the
inner post and an outer annular portion of the cable being
received in the annular chamber. When shifted to the second
position, the locking member coacts with the innexr post to
grip and firmly clamp the outer anpular portion of the cable
therebetween.

Preferably. integral coupling is effected by an interen-
gagement of the locking member with the outer collar of the
connector body. The interengagement between these com-
ponents resists rearward axial withdrawal of the tubular
locking member from its first position. and yieldably accom-
modates movement of the tubular locking member in a
forward direction only from its first position to its second
position where it is retained.

A large area of the annular outer cable portion is gripped
between the inner post and the locking member, thus pro-
viding improved holding power and pull resistance without
cutting or otherwise damaging the cable.

These and other objectives, features and advantages of the
preseat invention will be described in greater detail with
reference to the accompanying drawings. wherein:
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groove in resisting movement of said collar in an opposite
rearward direction.

12. An integral end connector for connecting a coaxjal
cable to a system comporent, said end connector compris-
ing:

a connector body having a tubular inner post extending
from a front end w0 a rear end, with an outer collar
surrounding and fixed relative to said inner post by
means of a circular flange extending radially therebe-
tween at a location disposed rearwardly of said front
end, said collar cooperating in a radially spaced rela-
tionship with said post to define an annular chamber
closed at the forward end by said circular flange and
having 2 rzar Spcaing, e ouler surface of said inner
post baving a radially enlarged portion remote from
said rear end and adjacent to said circular flange;

fastener means at the front end of said inner post for
attaching said end connector to said System component;

a tubular locking member protruding into said annular
chamber through said rear opening; and

engagement means circumscribing the interior of said
outer collar and the exterior of said locking member,
said engagement means coacting in circular interen-
gagement ta inseparably couple said locking member to
said connector body at a first position and to accom-
modate limited axial movement of said locking mem-
ber relative 1o said connector body between said first
position and a second position, said tubular locking
member when in said first position accommodating
insertion of the rear end of said inner post into an end
of gaid cahle, with a cental core portion of said cable
being received in said inner post through said rear end

—

0

8

and ao outer annular portion of said cable being
received between said locking member and said inner
post into said annular chamber through said rear open-
ing, and said tubular locking member when in said
second position coacting with the radially enlarged
portion of the outer surface of said inner post to grip the
outer annular portion of said cable therebetween.

13. The end connector of claim 12 wherein said collar is
spaced forwardly of said rear end.

14. The end connector of claim 12 wherein said radially
enlarged portion diverges forwardly towards said circular
flange.

15. The end connector af claim 14 whersin Lol iadiaily
enlarged portion has a truncated conical configuration.

16. The end connector of claim 12 wherein said radially
enlarged portion is externally convex.

17. The end connector of claim 13 wherein said radially
enlarged portion is externally concave,

18. The end connector according to anyone of claims
12-17 wherein said radially enlarged portion is spaced from
said circular flange by a circular groove in the outer surface
of said inner post.

19. The end connector according to anyone of claims
12-18 wherein said radially enlarged portion and the portion
of said locking member have coacting teeth adapted to grip
the annular portion of said cable located therebetween.

20. The end connector of claim 12 wherein said circular
flange is integral to said outer collar and press fited onto
said inner post.

21. The end connector of claim 12 wherein said circular
flange is integral to botk said outer collar and said inner post.
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Axial advancement of the locking member 26 relative to
the connector body 22 can be effected by an appropriately
designed plier-like tool (not shown). Alternatively, as shown
in FIG. 6, the locking member can be-provided with a collar

64 having internal threads 65 arranged to coact in threaded

engagement with extemal threads 66 on the collar 30 of the
connector body. Rotation of the locking member 26 relative
to the connector body 22 will thus result in an advancement
of the locking member from its open paosition o its clamped
position.

While the flared portion 38 of the inner post 28 is
preferably configured as a truncated cone, other flared
configurations might include an externally convex shape as
shown at 68 in FIG. 7A, or an externally concave shape a¢

shown at 70 in FIG. 75.

As shown in FIG. 8, the flared portion might be provided
additionally with teeth 72 pointing inwardly towards the
inner end of the chamber 32. Additional teeth 74 could be
provided on the inner surface of the locking member 26.
Teeth 72 and 74 could be employed alternatively, or in
concert.

Also, as shown in FIG. 8, the ramp-like surface of the
flared conical portion could lead to a groove 76 directly
adjacent to the circular flange 36. The end of the annular
outer cable portion would be deformed into the groove 76 to
thereby further promote axial holding power to the installed
connector.

As can be further seen by a comparison of FIG.2 and 9A,
the inner surface of the front ead of the locking member 26
may be provided with longitudinally extending teeth 78. The
teeth may be circumferentially scparaled into groups by
partially cylindrical !ands 80, or as shown in FIG. 9B, they
may be arranged around the full interior circumference of
the front end. The tecth 78 provide increased holding power
and resist rotation of the cable in relation to the installed
connector.

In all cases, the coaction of shoulder 50a with groove 52
serves (0 retain the connector body and locking member in
an assembled state during storage, handling, and installation
on a cable end. This climinates any danger of the locking
member being dropped or otherwise mishandled during
assembly. The shoulder 50b coacts with groove 52 to retain
the locking member in its final clamped position.

In light of the foregoing, it will now be appreciated by
those skilled in the art thas modifications may be made to the
disclosed embodiments without departing from the spirit and
scope of the invention as defined by the appended claims.
For example, the’extent of radial protrusion “d” of shoulder
50b can be increased as compared to that of shoulder 50a,
thus providing greater holding power in the second clamped
position. Also, the sboulders 50a, 505 can be provided with
oppositely inclined surfaces, thus making it easier to disas-
semble the locking member from the connector body. The
design of the fastener 24 can also be changed to suit differing
applications.

I claim:

1. An end connector for connecting a coaxial cable (0 2
system component, said end coanector comprising:

2 connector body comprising a tubular inner post extend-
ing from a front end to a rear end, and including an
outer collar surrounding and fixed relative to said inner
post at a Jocation disposed rearwardly of said front ead,
said outer collar coopersting in a radiaily spaced rela-
tionship with said inner post to define an annular
chamber with a rear opening;

fasiener means at the front end of said inner post for
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attaching said end connector to said system component;

a tubular locking member protruding axially into said
annular chamber through said rear opening; and

engagement means circumscribing the interior of said
outer collar and the exterior of said locking member,
said engagement means coacting in circular interen-
gagement lo inseparably couple said locking member to
said connector body at a first position and to accom-
modate limited axial movement of said locking mem-
ber relative to said connector body between said first
position and a second position, said locking member
coacting in a first radially spaced relationship with said
inner post when in eaid fret sositicn w awwmmodate
inscrtion of the rear end of said inner post into an end
of said cable, with a central core portion of said cable
being received in said inner post through said rear end
and an outer annular portion of said cable being
received in said annular chamber through said rear
opening and between said locking member and said
inner post, and said locking member coacting in a
second radially spaced relationship with said inner post
when in said second position to grip the outer annular
portion of said cable therebetween.

2. The end connector of claim 1 wherein said engagement
means additionally coacts to yieldably resist axial disloca-
ton of said locking member from said first and second
positions.

3 The end connector of claim 2 wherein said engagement
means additionally coacts to releasably retain said locking
member in said first position and to accommodate move-
ment of said locking member from said Srsi position in one
direction only to said second position.

4. The end connector of claim 3 wherein said engagement
means additionally coacts to fix said locking member at said
second position.

5. The end connector of claim 1 wherein said annular
chamber is closed at a first end by a circular flange extending
radially between said inner post and said outer collar.

6. The end coanector of ciaim § wherein the outer surface
of said inner post is configured with a flared portion located
within said annular chamber, the maximum diameter of said
flared portion being closer in proximity to said circular
flange than to said rear end.

7. The end connector of claim & wherein said flared
portion defines a truncated comical surface converging
towards said rear end. )

8. The end connector of claims 6 or 7 wherein said tubular
locking member coacts in said second position with the
flared portion of said inner post to grip the outer annular
portion of said cable therebetween,

9. The end connectar of claim 5§ wherein the coaction of
said tubular locking member with said inner post to grip the
outer annular portion of said cable therebetween occurs at a
location proximate to said circular flange and remote from
the rear opening of said annular chamber.

10. The end connector of claim 1 wherein said engage-
ment means comprises a circular groove on an interior
surface of said collar, and axially spaced circular shoulders
on an exterior surface of said locking member, said circular
shoulders being configured and dimensioned for snap
engagement with said circular groove.

11. The end connector of claim 10 wherein said circular
shoulders are defined by at least two surfaces, one of said
surfaces being configured to coact with said groove in
accommodating movement of said Jocking member in a
forward direction towards said second position, and the
other of said surfaces being configured to coact with said
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shown adjacent to the prepared end of a coaxial cable;
FIG. 2 is an exploded longitudinal sectional view of the
major components of the end connector showa in FIG, 1;
FIG. 3 is an enlarged sectional view of a ~ortion of the
tubular locking member;

FIG. 4 is a longiwdinal sectional view sim:lar 10 FIG. 1,
showing the end connector mounted on the prepared cable
end, but prior to displacement of the locking member from
the first open position to the second clamped position;

FIG. 5 is a view similar to FIG. 4, but showixg the locking
member advanced to its second clamped posiiion;

FIG. 6 is a longitudinal sectional view of an alternative
embodiment of an end connector in accordance with e
preseni invenuun,

FIGS. 7A and 7B are partial sectional views showing
differently configured flared portions of the connector body:

FIG. 8 is a parial sectional view showing toothed con-
figurations on the clamping surfaces of tbe inner post and
lacking member;

FIG. 9A is a panial front end view of the locking member
taken along line 9—9 of FIG. 2; and

FIG. 9B is a view similar to FIG. 9A showing a modified
embodiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring initially to FIG. 1, an end connector in accor-
dance with the present invention is generally depicted at 10
adjacent to the prepared end of a coaxial cable 12. Cabie 12
1s of a known type comprising an electrical inner conductor
14 surrounded by and spaced radially inwardly from an
outer conductor 16 by a dielectric insulating slecve 18. The
outer conductor 16 can comprise a sheath of fine braided
metallic strands. a metallic foil, or multiple layer combina-
tions of either or both. A dielectric covering or jacket 20
surrounds the outer conductor 16 and comprises the outer-
most layer of the cable.

An end of the cable is prepared to receive the end
connector 10 by selectively removing various layers to
progressively expose an end 14’ of the inner conductor, an
end 18’ of the insulating sieeve, and an end portion 16 of the
outer conductor folded over the insulating jacket 20.

Referring additionally to FIG. 2, it will be scen that the
end connector 10 includes a connector body 22, a cylindrical
fastener 24 and a rubular locking member 26. The connector
body 22 comprises a tubular inner post 28 extending from a
front end 28a to a rear end 285, and an outer cylindrical
collar 30 surrounding and fixed relative to the inner post at
a location disposed rearwardly of the front end 28a. The
outer collar 30 coaperates in a radially spaced relationship
with the inner post to define an annuiar chamber 32 acces-
sible via a rear opening 34.

Preferably, the outer collar 30 and the inner post are
formed integrally as a single piece, with an integral circular
flange 36 extending radially therebetween 10 close off the
inner end of annular chamber 32. Alternatively, the outer
collar 30 and flange 36 can comprise a separate piece press
fitted onto the outer surface of the inner post 28.

The outer surface of the inner post 28 is configured with
a radially enlarged or flared portion 38 within the annular
chamber 32 and at a location proximate to the circular flange
36 and remote from the rear opening 34. Preferably, the
flared portion defines & truncated conical surface with its
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maximum diameter closer in proximity to the circular flange
36 than to the rear opening 34,

The fastener 24 is intemnally threaded as at 40 and is
provided with an inner circular shoulder 42 seated in a
circular groove 44 in the outer surface of the post 28 at a
location adjacent to the front end 28a. The fastener 24 and
inner post 28 are relatively rotatable, with an optional 0-ring
seal 46 seated in a second groove 48 and serving as a
moisture barrier.

The tubular locking member 26 protrudes axially through
rear opening 34 into the annular chamber 32. Engagement
means scrve to integrally couple the locking member 26 to
the connector hady 22 757 [Luiwed axiali movement relative to
both the inner post 28 and the outer collar 30 between a first
“open” posilion as illustrated in FIG. 1, and a second
“clamped” position as shown in FIG. 5. The engagement
means preferably comprises first and second axially spaced
radially protruding circular shoulders $0a, 505 on the lock-
ing member 26, each shoulder being configured and dimen-
sioned to coact in a snap engagement with an internal groove
52 at the rear end of the outer collar 30.

As can be best seen in FIG. 3, the shoulders 50a, 506
protrude from the surface of the locking member by a radial
distance “d”, and are each provided with an inclined ramp-
like front face 54 and a generally perpendicular rear face 56.
The front faces 54 accommodate movement of the shoulders
out of the groove 52 in a forward axial direction (arrow “F~
in FIG. 3), whereas the rear faces 56 resist movement of the
shoulders out of the groove 52 in a rearward axial direction
(arrow “R” in FIG. 3).

When installing the end connector 10 on the prepared end
of a coaxial cable, the rear end 285 of the inner post 28 is
first inserted axially into the cable end. As shown in FIG. 4,
the cable end is thus subdivided into a central core portion
S8 comprising the inner conductor 14 and dielectric sleeve
18, and an outer annular portion 60 comprising the outer
conductor 16 folded over the end of the outer dielectric
jacket 20. The central core portion 58 is received in the inner
post through its rear end 285, and extends axially there-
through to an extent permitting the exposed end 14’ of the
inper conductor to protrude beyond the fastener 24. At the
same tme the outer annular portion 60 is received between
the locking member 26 and the inner post 28 into the annular
chamber 32 through its rear opening 34. The flared portion
38 of the inner post 28 serves 1o radially expanded the outer
annular portion 60 of the cable into the annular chamber 32,
thus presenting an outwardly flared truncated conical surface
62 lying in the path of the rearwardly retracted locking
member 26, the latter being held in that position by the snap
engagement of shoulder 50a in groove §2.

As shown in FIG. §, the locking member 26 is then
advanced axially, causing the shoulder 50a to disengage
itself from groove 52, and resulting in the outwardly flared
surface 62 of the outer annular cable portion 60 being
slidably contacted and pressed inwardly by the locking
member. As a resuit, the radially expanded annnlar outer
portion of the cable is firmly clamped between the inper
surface of the locking member 26 and the flared outer
portion 38 of the inner post. Final locking in the clamped
position occurs when the shoulder 50b coacts in snapped
engagement with the groove 52. A second optional 8-ring 46'
is disposed rearwardly of the shoulder 504 and serves to
provide a moisture barrier between the locking member 26
and the outer collar 30 of the connector body 22. The
fastener 24 may then be employed to aitach the connector to
a system component, typically a threaded port 63 or the like.
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RADIAL COMPRESSION TYPE COAXIAL
CABLE END CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates 1o coaxial cable end connectors of
the type employed in the cable television industry.

2. Description of the Prior Art

The conventional coaxial cable typically consists of a
centrally located inner electrical conductor surrounded by
and spaced inwardly from an outer cylindrical electrical
conductor. The inner and outer conductors are separated hv
a diciecine inswaung sieeve, and the outer conductor is
encased within a protective dielectric jacket. The outer
conductor can comprise a sheath of fine braided meallic
strands, a metallic foil, or multiple layer combinations of
either or both.

Conventional coaxial cable end connectors typically
include an inner cylindrical post adapted to be inserted into
a suitably prepared end of the cable between the dielectric
insulating sleeve and the outer conductor, an end portion of
the latter having been exposed and folded back over the
outer dielectric jacket. The inner conductor and the dielectric
insulating sieeve thus comprise a central core portion of the
cable received axially in the inner post, whereas the outer
conductor and dielectric jacket comprise en annular outer
portion of the cable surrounding the inner post

The conventional coaxial cable end connector further
includes an outer component designed to coact with the
inner post in securely and sealingly clamping the annular
outer portion of the cable therebetween. In “crimp type” end
connectors, the outer component comprises a sleeve fixed in
relation to and designed to be deformed radially inwardly
towards the inner post. Typical examples of crimp type end
connectors are described in U.S. Pat. Nos. 5,073,129
(Szegda) and 5,083,943 (Tarrant).

In the so-called “radial compression type” end connec-
lors, the outer component comprises a substantially non-
deformable sleeve adapted to be shifted axially with respect
to the inner post into a clamped position coacting with the
inner post to clamp the prepared cable end therebetween.
Typical examples of radial compression type connectors are
described in U.S. Pat. Nos. 3,498,647 (Schroder); 3,985,418
(Spinner); 4,059,330 (Shirey); 4,444,453 (Kilry et al); 4,676,
577 (Szegda); and 5,024,606 (Yeh Ming-Hwa).

These radial compression type end connectors suffer from
a common disadvantage in that prior to being mounted on
the cable ends, the outer sleeve components are detached
and separate from the inner posts. As such, the outer sleeve
companents are prone (o being dropped or otberwise becom-
ing misplaced or lost, particularly, as is often the case, when
an installation is being made outdoors under less than ideal
weather conditions.

In U.S. Pat. No. 4,834,675 (Samchisen), an attempt has
been made at addressing this problem by detachably inter-
connecting the connector body and outer sleeve component
in a parallel side-by-side relationship. This facilitates pre-
installation handling and storage. However, during installa-
tio, the outer sleeve component must still be detached from
the connector body and threaded onto the cable as a separate
element Thus, mishandling or loss of the outer sleeve
compornent remains a serious problem during the critical
installation phase.

U.S. Pat. No. 5,295,864 (Birch et al) discloses a radial
compression type end connector with an integral outer
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sleeve component. Here, however, the outer sleeve compo-
nent is shifted into its clamped position as a result of the
connector being threaded onto an equipment port or the like.
Prior to that time, the end connmector is only loosely
assembled on and is thus prone to being dislodged from the
cable end. This again creates problems for the installer.

In light of the foregoing, an objective of the present
invention is the provision of an improved radial compression
type end connector wherein the outer sleeve component
remains at all times integrally connected to the inner post,
both prior to and during installation.

A companion objective -of the present invention is the
provision of an integrally assembled radial compression type
end connector wherein the outer sleeve component is shift-
able to a clamped position prior to and independently of the
installation of the end connector on an equipment port or
other like system component.

Still another objective of the present invention is the
provision of aradial compression type end connector having
improved holding power and pull resistance.

SUMMARY OF THE INVENTION

The radial compression type coonector of the present
invention has a conncctor body comprising an inner post
extending from a front end (o a rear end, and an outer collar
surrounding and fixed relative to the inner post at a location
disposed rearwardly of the front end. The outer collar
cooperates in a radially spaced relationship with the inner
post to definc an anoular chamber with a rear opening. A
fastener on the front end of the tuhular post serves to attach
the end connector to an equipment port or other like system
component. A tbular locking member protrudes axially into
the annular chamber through its rear opening. The locking
member and the connector body are integrally coupled in a
manner accommodating limited axial movement of the
locking member between a first “open™ position and a
second “clamped” position. When in the first position, the
locking member accommodates insertion of the rear end of
the inner post into an end of an appropriately prepared cable,
with a central core portion of the cable being received in the
inner post and an outer annular portion of the cable being
received in the annular chamber. When shifted 1o the second
position, the locking member ¢oacts with the inner post to
grip and firmly clamp the outer annular portion of the cable -
thercbetween.

Preferably, integral coupling is effected by an interen-
gagement of the locking member with the outer collar of the
connector body. The interengagement between these com-
ponents resists rearward axial withdrawal of the tubular
locking member from its first position, and yieldably accom-
modates movement of the tubular locking member in a
forward direction only from its first position to its second
position where it is retained.

A large area of the annular outer cable portion is gripped
between the inner post and the locking member, thus pro-
viding improved holding power and pull resistance without
cutting or otherwise damaging the cable.

These and other objectives, features and advantages of the
present invention will be described in greater detail with
reference to the accompanying drawings, wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a lopgitudinal sectional view of one embodiment
of an end conpector according to the present invention,
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