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ABOGADOS é
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Tramite 1 902 PATENTES
l:lnimh: 2020 DIVISIIN 'l ﬁﬁ"ﬂuﬁ' REPUESTA

Ref: EXPEDIENTE N*° 01-033985
~ Solicitud de patente a nombre de
ADC TELECOMMUNICATIONS, INC.

Me refiero al exadmen de forma recaldo en el asunto de la referencia y adjunto

presento los siguientes documentos:

1- Fotocopia del poder conferido legalizado por Apostilla, con su traduccion

. simple y donde se acredita la exdstencia y Representacién de la sociedad

solicitante.

2- La copia certificada de la solicitud estadounidense No 09/563.210 del 2 de
mayo del 2000 jurio con la traduccién simple de su cara principal.

3- La copia certificada de la solicitud estadounidense No 08/577.779 del 24 de
mayo del 2000 junto con ia traduccion simple de su cara principal.

4- Elrecibo No por concepto del faltante de una prioridad

5- Los documentos de Cesién de la invencién .

La sociedad solicitante esth constituida conforme a las leyes del Estado de
Minnesota , Estados Unidos de América.

Como el expediente queda asi completo, pido se ordens la publicacion en la
Gaceta.

Atentamente,

‘ el 71

JERONIMO CABTILLG BONILLA
T.P. 104187 del\C. S. de la Judicatura
C.C. 79.462.057 de Bogota
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PEDRO CASTILLO PINEDA & ASSOCIATES The lodging of this GENERAL

| Applicant's
name

2 Applicant’s
address

3 Leave blank

4 Date

5 Applicant’s
signature

| respectivo, Ilenar cualesquicra ofros requisitos,

LAW OFFICES

P.O. BOX 48362
Bogotd, Colombia / South America

do

IMPORTANT NOTE

POWER with the Patent Office obviates
the necessity of presenting special
powers with each individual trade mark
application.

FOR PATENTS AND TRADE MARKS IN

CQLQMBH

Poder Genersl
(1) ADC TELEDOMMINICATIONS, INC

domiciliedo en (2) Minnetorka, Mimnesota,
Estxios Unidos de Anfrica

nombra al, Dr. JERONIMO CASTILLO
BONILLA, y/o Do XIMENA BONILLA
PEREIRA, y/o Dr. ALVARO CASTILLO
GRAU, Calle 93A N° 14-17 Oficina 311 en
Bogotd, Colombia, como sus representantes con
poder especial amplio y suficiente, para recabar de
las oficines y autoridades Colombianas,
administrativas, judiciales o de policia, en primera
© segunda instancia, la obtencién de Patentes de
Invencién, Registro de Marcas, de Modelos y de
Dibujos [ndustriales, de Nombres Comerciales y
Enseflas, Lemas Comerciales y Denominacidn de
Origen, lo mismo que traspasos, extensiones,
renovaciones, cambios de nombre, registro de
licencias de explotacidn y registro de licencias de
uso refcrentes a tales actuaciones, cancelaciin de
Registros de marca, 8 cuyo efecto les faculta para
dar ante dichas autoridades todos los pasos
necesarios al objeto indicado, elevar solicitudes,
formular descripciones, enmiendas, protestas,
declaraciones, apelaciones y reclamos, solicitar la
aplicacién de medidas cautelares; solicitar la
nulidad de Patentes de Invencién, modelos de
utilidad, disefios Industriales, as/ como la de
registros de marcas ante la autoridad nacional
competente; saceplar en nuestro nombre y
representacidn la Cesién de derechos de invencidn
y de patente de invencidn que se nos haga poc
cualquier persona, abonar todos los impuestos,
cuotas y pagos determinados por la ley, recibir
todos los documentos y valores dando el descargo

desistir y tomar en fin todas las medidas que
creyeren, conducentes al resguardo de nuestros
intereses y en caso de presentarse oposiciones para
quc intervengan como demandantes o como
demandades, con todas las demids facultades
necesarias, Este poder comprende ademés las
facultades de recibir, desistir, transigir,
comprometer, sustituir, revocar sustituciones,
recibir notificaciones y nombrar apoderados
judicinles o extrajudicisles. lLos mandatarios
podrén ejercer el poder altemativa o
indistintamente.

Dadoy firmadoen (4) 2°7/17/0/

A
General Fower of Attorney

(1) ADC TELECOMMUNICATIONS, INC

domiciled in (2) Mimetonka, Minnescta,

United States of America

hereby eppoint Dr. JERONIMO CASTILLO
BONILLA and/or Dra. XIMENA BONILLA
PEREIRA, andlor Dr. ALVARQ CASTILLO
GRAU, Calle 93A N° 14-17 Office 311 en Bogotd,
Colombia, ss our representatives with specisl,
ample and sufficient power to obtain from the
offices and Colombian authorities,
administrative, judicial and police, in first or
in second instance, Privileged Patents of
invention, Registration of Trade Marks, of
Models and Industrisl Drawings, of
Commercial Names and ensigns, Commercial
Slogans and Origin Denominations as well as
gssignments, extensions, rencwals, changes of
name, registration of license of exploitation
and of license of use referred to said actions,
Cancellation Actions against trademark
Registrations, who are empowered to take
before said authorities all of the necessary
steps for the purposes indicated, to file
applications, to formulate descriptions ,
corrections, protests, declarations, appeals and
claims, apply for precautionary measures;
apply for the nullity of Patent Inventions,
Utility Models, Industrial Designs, as well as
for Trademark Registrations before the
competent national authority; to accept on our
behelf and representation the assignment of
rights of inventions and titles of invention that
may be done to us by any person, to pay all
taxes, quotas and payments prescribed by law,
to receive all the documents and proceeds
giving the respective acquittance or receipt; to
fulfill any other requisites to desist and take in
fact any other measures that may be deemed
conducive to the safeguard of our interests,
and in case oppositions are presented to
intervene as complainant and defendant, with
all necessary legal faculties. This power of
attorney includes the faculties to receive,
desist, compromise, transact substitute it in all
or in part, to revoke substitutions, to receive
notifications and to appoint extra-judicial or
judicial attorneys. The attorneys can exercise
the power alternatively or indistinctly.

Given and signed in (4)

/ J%

4



DECLARACION NOTARIAL
(Individual)

Alos dias del mes de
comparecié y/o comparecieron

personalmente ante mi, Notario Piiblico

quien (cs) doy fe de conocer y me consta que
es (son) la(s) persona(s) descrite(s) y
firmante(s) del documento que precede,
declarando ante mi que otorga(n) ¢l mismo

para los fines y propdsitos que en é se
expresan.

Notario Pdblico,

(Socledades)

El suscrito Notsrio Certifica: que la firma que
antecede y dice

. JEFFREY D, PFLAM
es auténtica; que el signatario desempefia

actualmente el cargo de  VICE PRESIDENTE
de, ADC TELECOMMUNICATIONS, INC

que tiene facultad para otorgar este poder; y
que dicha compafifa esta domiciliada en

MINNETONKA, MINNESOTA, LLS.A.

y actualmente existe y esta organizada de
acuerdo a las leyesdel.  Egtarln de
MINHESOTA .
Todos los hechos anteriores le constan por

haber examinado los documentos respectivos y
de todo ello da fe.

Dadoy firmado en 07/17m1

MINNETONKA, MTMNESOTA
El Notario Piiblico,

NOTARIAL CERTIFICATE
(Individual)

On this day of of
personally appeared before me

a Notary Public

to me known, and known to me to be the person(s)
described In and who executed the foregoing
document, and he (they) duly acknowledged to me
thet he (they) executed same for the uses and
purposes therein expresed.

Notary Public.

(Corporations)

The undersigned Notary Public certifies: that the

preceding signature reading
is authentic; that the signer ntgumt fills the post of
Vice President

of, ADC TELECOMMUNICATIONS, INC

and that he is empowered to grant this power; and

that said company is domiciled in ” ﬂ .
M;ﬂﬂekﬂka’ linne ‘0"" 7 ‘-_S-' -

and actually exists and is organized in accordance

All the foregoing facts are known to the Notary due
to his having examined the respective documents to
which he, the Notary attests..

Given and signed in 0'7//7/0/ goessse
/7T rnetenta, Miane sotd.. £

. (Con legalizacién Consuler)

o8 NOTARY PUBLIC - MINNESOTA
My Commission Expres Jan. 31, 2005 }



SECRETARY OF STATE

APOSTILLE
{Convention da La Haye du Oct. 5, 1961)

Country: . United States of America

This Public Document Power of Attorney

has been signed by Ann M, Bortz
acting in the capacity of Notary Public

State of Minnesota

bears the seal/stamp of Ann M, Bortz

Notary Public, State of Minnescta

CERTIFIED

at St. Paul, Minnesota 6. Date JULY 18, 2001
by Secretary of State, State of Minnesota
File No: 20010718075

Seal/Stamp: 10. Signature




ESTADO DE MINNESOTA
SECRETARIA DE ESTADOS

APOSTILLA

(Convencion de La Haya del 5 de octubre de 1961)

1. Pafs: Estados Unidos de America

Este documento publico Poder de Abogado

ha sido firmado por: Ann M. Bortz

3. actuando en su capacidad de Notario Publico
Estado de Minnesota

4. Otorga el sello/estampilla del Ann M. Bortz
Notario Pdblico Estado de Minnesota

N

CERTIFICADO

5. En St. Paul Minnesota 6. Fecha Julio 18, 2001
7. por el Secretario de Estado, Estado de Minnesota
8. Expediente No: 20010718075

9. Sello/Estmpilia

10. Firma

Mary Kiffmeyer
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i L, % | UNITED STATES DEPARTMENT OF COMMERC
< ‘ | Patant and Trademark Office
5 # | ASSISTANT SLCRETARY ANQ COMMIBSIG\CA o\

g ” OF PATENTS AND TRADENMARKS

Wachingion OC J0R31
OCTORER 12, 200¢

PTAS
NERCHANT & GOULD .. gl
STEVEN C. BRUESS

P.O. BOX 2503 450303A
MINNEAPOLIS, MN 55402-0503

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISIOH OF
THE U.S. PATENT AND TRADEMARK CFFICE. A COMPLETE MICROFILM CQPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH RCOM ON THE REEL AND FRAME NUMBER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE

INFORMATION CONTAINED C¥N THIS RECCRDATION NOTICE REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYETEM. IF YOU SHOULD
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-92723,
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
ASEIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY,
SUITE 320, WASHINGTON, D.C. 20231.

RECORDATION DATE: 08/G67/72000 REEL/FRAME: 011034/0052
NUMBER OF FAGES: 6

BRIEF: ASSIGNMENT OF ASSIGNCR'S INTEREST (SEE DOCUMENT FOR DETAILS) .

ASSIGNOR:

PUETZ, CURTIS LEE DOC DATE: 07/26/2000
ASSIGNOR:

DUSTERYOFT, GARY E. DOC DATE: 07/26/2000
ASSIGNOR:

RAPP, DAVID E. DOC DATE: 07/26/2000
ASSIGNCOR:

VEITENHEIMER, TROY ANTHONY DOC DATE: 07/2&/2000
ASSIGNOR: .

TINUCCYI, THOMAS C. DOC DATE: 07/26/2000
ASSIGNOR:

HOLMBERG, MATTHEW J. DOC DATE: 07/26/2¢00



011034/0053 PAGE 2

AASIGNEE: '

ADC TELECOMMUNICATIONS, INC.

12501 WHITEWATER CRIVE
MINNETCNKA, MINNESOTA 55343

SERIAL NUMBER: 09563210
PATENT NUMBER:

ANTIONE ROYALL, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORLS

-

.@-, _
oY /

FILING DATE: 05/02/2000
ISSUE DATE:
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FORM FTO-1593 RECORDATION FORM EMHHMHMH 'MENT O¥ cmmﬁ&
- ‘tRev.6-93) PATENTS ( ViRl J Hmmw tonl Bos) Traakumack ONT;

pre . 101450303

To the Commissicter of Palenu and Trademarks: Maaw regord the Mtached prinina) dncoments or

Therept.

1. Namo of conveying panty(ics): - 7 . 0 3. Nsme and addr2ss of recetving party(ies):
Y
L Curtis Lee Puetz Manhevz. Holmberg ADC Telecommunicarions, Inc.

Gary E, Dusierhoft 12501 Whitewaicr Drive
David E. Rapp Minnetonka, Minnesora 55343
Troy Anthony Veitenheimer
Thomas C. Tinucci

Addiueeal nume{L) of conveying paryiies) susthea? {1 Y B3 2o Adtiial namels) & sddre(s) caacled] T} Yo B Mo

3}, Narwre of conveyance: 1. e
DY Assignment . Merger el
| | Security Apreemem Change of Name b=
[ 1 Other;

Execution Date: July 26, 2000

4, Application number(s) or patznl number(s):

if this document is being filed together with a new upplica'liun, the execution date of the applicatlon is:
A. Patent Application No.‘(s) B. Pamnt No.(s)

09/563,2]0, filed May 2, 2000

Addivieaal numbers snached? [ Y 6 No
S. Name and address of party to whom correspandence concernlng 6. Total number of applications and patents involved: 1
document should be mailed:

. 7. Total] fee (37 CFR 3.41): $40.00
Name: Steven C. Bruess “ l' E i I Enaclosed
Addross:  Merchant & Gould P.C. _ ‘.‘ My [ | Authorized to be cherged 1o deposit account
P.O. Box 2903 ]

Minneapolis, MN 55402-0903 23552 8. Please charge any additianal feet or credit any

overpayments o our Deposit account number:  13-2725

PATHNT THADEMARKK OFFIlU
DO NOT USE THIS SPACE

5. Sutement and signature;

To the best of my knowledge and belief, the foregoing information (s wue and correct and any anached copy Is a true copy of the

original document. ~7)

[® o 3

Steven C. Bruess .A{/ August , 2000
Nume of Person Signing Signmture Date

Toal pumber o1 pages inehidiny caver shees. stseiomanta, and document: &

The 0ol detach (B pani

Iiail documents \w» be recorded with r=quifuy cover shest information 19!
Commbislaner af Patents aud Trademarks
Box Atlgoments
Washingron, D.C. 20231 .
Public burden rzposting for Lhis sumpie cover Fheet s petimaded v o nbaigt 30 minues per documen 1o be recorded, includimm: for reviewing the
document and gaihering th dala peeded, and completing and m'u:wing ¢ sumple cover sheet. Send commerits rogarding thir burdan estimate io the U.S.
Pacen ynd Trademark Uifizce, Office of mformation symemns, PKI-1000C, Washington, D.C. 20131, and 10 the OfTide nf Management and Budges, Paperwark
Reduciion drofect (065 1-0011), Washinglon, D C. 20303,

0970572000 TINAMZL 0
01 FC1581 .00 O
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ASSIGNMENT

WHEREAS, we, Cudtis Lee Puctz, residing a1 13570 Gossamer Way, Apple Valley,
Minnesota 55124, Gary E. Dusterhoft, residing ai 9580 Highview Drive, Eden Prairie, Minnesola 55347,
David E. Rapp, residing at 13781 Carmody Drive, Eden Prairie, Minnesota 55347, Troy Anthony
Veitenheimer, residing at 8716 WoodclitT Road, Bloomingtan Minnesora 55438, Thomas C. Tinucci,
residing at 7075 Springhill Circle, Eden Prairie, Minnesota 55346 and Matthew J. Holmberg, residing a1
4701 315t Avenue South, Minneapclis, Minnesata 55406, made certain new and usetu! inventions and
improvements for which we filed an application for Letters Patent of the United States an May 2, 2000,
waich is entitied OPTICAL FIBER DISTRIBUTION FRAME WITH CONNECTOR MODULES,
Attorney Dockel No. 2316.1011USI3.

AND WHEREAS, ADC Telecommunications, Inc., a corporation organized and existing
under and by virtue of the laws of the State of Minnesora, and having an office and place of business at
12501 Whitewater Drive, Minnetonks, Minnesota 55343 (hereinafrer "Assignoe") is desirous of acquiring
the entire right, title and interest in and to said inventiang, improvements and application and in and 1o the
Letters Patent to be obizined thereior,

NOW THEREFORE, to all whom it mey concern, be it known that for and in
consideration of the sum of One Dollar and other good ané valuable considerations, the receipt and
sufficiency whereof is hereby acknowledged, we have sold, assigned, and tranaferred, and by these
presents do sell, assign and wansfer unto said Assignee, its successors or assigns, the entire righy, title and
interest for all countries in and to all inventions and improvements disclcsed in the aforesaid application,
and in and to the application, all divisions, continuations, or renewals thereof, al! Lexters Patent which
may be granied therefrom, and all rejgsues or extensions of such patents, and in and to any and all
applications which have been or shall be filed in any foreign countries for Letters Patent on the inventiens
and improvements, including an assignment of alt rights under the provisions of the [nternational
Convenrion, and all Letters Pment of foreign countrics which may be granted therefrom; and we do
hereby authorize and requestthe Commissioner of’ Pawents and Tradomarks (o issue any and all United
States [_etters Patent for the aforesaid inventions and improvements to the Assignee as the assignee of the

entire right, title and interest in and to the same, for the use of the Assignee, its successors and assigns.

AND, for the considerstion aforesaid, wa do hereby agree that we and our executors and

legal representatives will make, exceute and deliver any and all other inatruments in writing including any
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and all further application paperg, affidavilc, accignmonts and other documcits, a will vunnnunicare 1o
said Assigoce, its successors and representatives all fucis known 10 us relating 1o said improvements and
the history thereof and will testify i all Jegal proceedings and generatly do all things which miay be
necessary or desirable move effcctuatly to secure 10 and vest in said Assignee, fts suceessors or assigns the
entire right, title and interest in and to the improvements, inventions, applications, Letters Patent, rights,
titles, benefies, privileges and advamayes hereby sald, essigned and conveyed, or inlended o to be.

AND, furthermore we cavenant and agree with said Assignes, its successors and assigns,
that no assignment, grant, martgage, ficense or other agreement affecting the rights and property herein
conveyed has been made to others by us and 1hat ful) right to corvey the same as hercin 2xpressad is
possessed by us.

IN TESTIMONY WHEREOF, ! have hereunto set my hand this _2& day of

Ig L y , 2000,
Cunis Lee Puetz g

STATEOF Mipnsgode )

} 53,
COUNTY OF Hennepin )
+» — .
On this 24 dayof Yuly 2000, before me pestonally appeared Curtis Lee

Pue1z to me known and known to me 1o be the person described in and who executed the foregoing
instrument, and he duly acknowledged to me thar he executed the same for the uses and purposes therein
set forth.

[SEAL] Kq,%;m .tk
Notary Mblic
NTY

(X
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IN TESTIMONY WHEREOF, | have hereunto set my hand this _« - day of

--'i”"“.: , 2000,

2, - ~. ',
how &N T X
Gary E. Duslerhoft, Y f

STATEOF _Minneeode, )
) ) ss.
COUNTY OF Henngpin_ )

= —
. Onthis 2(1 dayof _.J H-lﬂ » 2000, before me personally appeared Gary E.
Busterhofi to me known and known 10 me to be the person described in and who executed the foregoing

instrument, and he duly acknowledged to me that he executed the same for Lhe uses and purpases therein
sct forth,

A NOYANY PUBLIG | MINNGBOTA ™. Fd-l\h
HENNEPIN GCOUNTY Notary Fablic
My Commission Expied Jan. 31, 3008 Y

ks o

IN TESTIMONY WHEREOF, | have hereunta set iny hand this &#‘dny of
, !! a%g . 2000.

STATEOF _Minnesods,
}ss
COUNTY OF in )
YA .
On this day of ; ; !g , 2000, before me personally appeared David E.

Rapp ta me known and known to me to be the person deacribed in and who executed the foregoing

insirument, and he duly acknowledged 1o me that he executed the same for the uses and purposes therein
se1 forth,

[SEAL) ™ .'?CJ___@

Nortary Pulblic

[V ]




{
IN TESTIMONY WHEREOF. | have hereumto set tmy hand this 22¢5  duy of \b X

;‘E."_% ,2000.

STATE OF _Minnesnta )
COUNTY OF _‘H_{_ﬂﬂ_g‘ﬁ_._n_ )

ony Veitenhsimer

. © .
On this Db “day oi _J1. l4 , 2000, before me personally sppeared Troy
Anthony Veitenheimer 1o me known and known 10 me to be the person described in and who exacuted the

foregoing instrument, and he duly acknowledged to me that he executed the same for the uses and
purposes therein set forth,

ﬁ%cm. “onl

™N TESTIMONY WHEREOF, [ have hereumo set my hand this o day of
2000.

S A ARl P,

Thomas €. Tinucei

STATEOF Minn{sgds )
} 8s.
COUNTY OF &M tpin )

<
On this F¥ day cf __.j_-u._lﬂ__, 2000, before me personally appeared Thomas C.
Tinucci to me known and known w me to be the person described in and who executed the foregoing
instrument, and he duly acknowledged 1o me that he executed the same far the uses and purposes therein

set forth,
KOs M. Parde
Notary Pulic

[SEAL]




IN TESTIMONY WHEREOF, | have hereunto set my hand this -2 4 day of \O%
é:, 4;: < , 2000,
: =/
Marthew J. Holmberg °
STATEOF Minnestdn = )
) ss.
cOUNTY OF Heanepin )

On this ébtday ¢f : ;., Ly , 2000, before me personally appeured Martthew J.
Holmbsrg to me known and known 10 me 1o be the person described in and who executad the foregoing
instrument, and he duly acknowledged to me that he executed the same for the uses and purposes tharein

Nolég_.;mcﬁh " Yorde

set forth.
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DECEMBER 27, 200C

PTAS |
HERCUANT & GOULD .. R 4 A
STEVEN C. BRUESS

15510114
P.O. BOX 2503
MINNEAPOLIS, MN 55402-03503

CORRECT;
NOTICE &0

UONITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U.S. PATENT AND TRADEMARK OFFICE. A COMFPLETE MICROFILM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCF ROOM CN THE REEL AND FRAMZ NUMBER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAIMED ON THIS NQOTICE. THE

INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLERCTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YCU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON TEIS NOTICE AT 703-~30B-9723.
PLEASE SEND REQUEST FOR CORRECTION TO: TU.S. PATENT AND TRADEMARK OFFICE,
LSSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEPFERSON DAVIS HWY,
SUITE 320, WASHINGTON, D.C. 20231.

RECORDATION DATE: 039/1B/2000 REEL/FRAME: 011105/0G3368
NUMBER OF PAGES: &

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS).

ASSIGNOR:

PUETZ, CURTIS LEE DOC DATE: 07/26/72000
ASSIGNOR: .

DUSTERHOFT, GARY E. LOC DATE: 07/26/2090
ASSIGNOR:

RAPP, DAVID E. DOC DATE: Q07/26/2000
ASSIGNOR:

VEITENHEIMBR, TROY ANTHORY DOC DATE: 07/26/2000
ASSIGNCR:

TINUCCI, THOMRS C. DGC DARTE: 07/26/2000
ASSIGMOR:

RCLMBERG, MATTHEW J. DOC DATE: 07/28/2009



ASSIGNEE: \lo
ADC TELECOMMUNICATIONS, INC.

12501 WHITEWATER DRIVE
MINNETONKA, MINNESOTA 553435

0111066/0388 PAGE 2

SERIAL NUMBER: 09577779 FILING DATE: 05/24/2000
PATENT NUMBER: ISSUE DATE:

SEDLEY PYNE, PARALEGAL
ASSTGNMENT DIVISION
QOFFICE OF PUBLIC RECORDS
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FORM I710-1 293 ‘ . . ! HEET LS DEPARTMENT OF CON,
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Tu the Comaviananer al' Paleniy and Trademarka: Plessy recars 10e attacasa onEmeL aoRuinems ol copy tieee.
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M&G 2316.1011USI4
ASSIGNMENT

WHEREAS, we, Curntis Lee Puetz, residing at {3570 Gossamer Way, Apple Valiey,
Minnesote 55124, Gary E. Dusterhoft, residing st 9580 Highview Drive, Eden Prairie, Minnesota 55347,
David E. Rapp, residiug at 13781 Carmody Drive, Eden Prairie, Minneso;a 55347, Troy Anthony
Veitenheimer, residing at 8716 Woodcliff Road, Bloamingron, Minnesota $5438, Thomas C. Tinucci,
residing at 7075 Springhill Circle, Eden Prairie, Minnesota 55346 and Matthew J. Holmberg, residing a
4701 31sc Avenue South, Minneapolis, Minnesata 55406, made certain pew and usaful inventions and
improvements for which we filed an application for Lenters Parent of the United States on May 24, 2000.
which is entitled OPTICAL FIBER DISTRIBUTION FRAME WITH CONNECTOR MODULES,
Attarney Docket No. 2316.1011USI4.

AND WHEREAS, ADC Telecommunications, inc., & corporation organized and existing
under and by virtue of the laws of the State of Minnesota, and having an office and place of business at
12501 Whitewater Drive, Minnetonka, Minnesota 55343 (hereinafter "Assignee”) is desirous of acquiring
the entire right, title and interest in and to said inventions, improvements and application and in and to the
Lerters Patent to be obtained therefor;

NOW THEREFORE, 1o all whom it may concern, be it known that for and in
consideration of the sum of One Dollar and other good and valuable congiderations, the receipt and
sufficiency whereof is hereby acknowledged, we have sold, assigned, and transferred, and by these
presents do sel), assign and transfer unto said Assignee, its successors or assigns, the entire right, title and
interest {or all countries in and to all inventions and improvemears disclosed in the aforesaid application,
end in and to the application, all divisions, continuations, or renewals thereof, all Letters Patent which
may be granted therefrom, and all reissues or extensions of such patents, and in and to any and all
applications which have been or shall be filed in any foreign countries for Letters Parent on the inventions
and improvements, including an assignment of all rights under the provisions of the (nternational
Convention, and all Letters Pateni of foreign countries which may be granted therefrom; and we do
hereby authorize and request the Commissioner of Patents and Trademarks to issue any and all United
States Leters Patent for the aforessid inventions and improvements 1o the Assignee ag the asaignes of the
entire right, title and interest in and to the same, for the use of the Assignes, its succeasors and assigns.

ANBD, for the consideration aforasaid, we do hereby egree that we and our executors and
legal representatives will make, execute and deliver any and all ather inswruments in wrlting inciuding any
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and all further application papers, affidaviis, assignments and other documents, and will communicate to
said Assignee, its successors and represonimtives all facts known to us reiating lo said improvements and
the history thereof and will testify in all legal proceedings and generaliy do all things which may be
necessary or desirable more effectually to secure to and vest in said Assignee, its successors or assipns the
entire right, title and interest in and to the improvements, inventions, applications, Leiters Patent, rights,
titles, benefits, privileges and advantages hereby sold, assigned and conveyed, or intended so 1o be.

AND, fusthermore we covenant and agree with said Assignee, its successors and assigns,
that no assignment, grant, monigage, license or other agresment affecting the rights and property horein
canveyed has been made 1o others by us and that full right to convey the same as hervin expressed is
possesaed by us.

IN TESTIMONY WHEREOF, | have hereunto set my hund this 26 day of

,Sg!¥ , 2000,

s

Curtjs Lee Puetz -~

STATEOF Minngegdsn )

) ss.

COUNTY OF H-a'm‘ﬂi " )
On this zbﬁday of_{ ;:gl.q , 2000, before mé personally appeared Curtis Lee

Puetz 10 me known and known 1o me to be the person described in and who execurad the foregoing
instrument, and he duly acknowlsdged ta me that he executed the same for the uses and purposes therein
set forth.

[SEAL] T ’Pa/d-r.

Notary Fiblic

KAYE M. PARK
NOTARY PUBLIC - MINNESOTA
MENNEPN COUNTY
Sy Comwnission Evplres Jan. 31, 2008 |

b
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IN TESTIMONY WHEREQF, | have hereunto set my haad this 2~ day of - \ \L\

. |..-..o'\-l-\..Y . 2000.
-)‘Z.-'.C.‘.\v'u - “\-\-"‘: A *’ﬁ_i. C')___‘
Gary E. Dustechoft

STATEOF _Minnsoie. )
. )ss.
COUNTY OF thgtg,f\ )

On this SMe dayof i;g,l Y » 2000, before me personally appaared Gary E.

Dusterhofi to me known and known 0 me 10 be the person described in and who execured the foragoing

instrument, and he duly acknowledged to me that he executed the same for the uses and purposes therein
set forth,

IN TESTIMONY WHEREOF, 1 have hereunto set my hand this &’ Aday of

Jk {:; » 2000.

STATE OF _Miangsots )

. ) ss.
COUNTY OF _Hennepin )
1% =" .
On this _=2 “day of =) 14 Iy . 2000, before me parsonally appeured David E.

Rapp to me known and known 10 me to be the person described in and who éxecuted the foregoing
instrument, and he duly acknowledged to me that he executed the same for the uses and purposes therein
set forth.

(SE ——yr ! LW, e

NOTARY PUBLIC - MINNEROTA Nouary Pjblic
HENNEMN COUNTY
My Comenission Bxpiret Jon. 81, 2008
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IN TESTIMONY WHEREOF, [ have hereunta set my hand this &_ day of
" , 2000.

thony Veitenheimer

STATE OF_Minn¢soda )
) ss,
COUNTY OF Hggn;p‘,n )

h
On this_Hr dayof 3-2 Q » 2000, before me personaily appeared Troy
Anthony Veitenheimer to me known and known to me 1o be the person described in and who executed o

foregoing instrument, and he duly acknowledged to me that he exacuted the same for the uses and
purposes therein get forth.

?ada

IN TESTIMONY WHEREOF, | hiave hereunto set my hand this S0 day of
..)ul\.% , 2000,

(o e

Thomas C. Ttnucci

STATEOF _Minncgode. )

. ) s8.
COUNTY OF _Heanspin )
a» :
On this _{s _ day of [ lg' . 2000, before me personally appeared Thomas C.

Tinucci to me known and known to me (o be the person described in and who exscuted the foregoing
instrument, and he duly acknowledged 1o me that he executed the same for the uses and purposes therein
set forth.

(SEAL] _%WV\ . Phnle
Natary Riblic




N TESTIMONY WHEREOF, | have hereunto set my hand this 245 _ day of
, 2000.

%F‘)
A
..

) r /

A g

Matthew J. Holmberg ,

STATEOF _Minn¢sodw _ )
) ss.
COUNTY OF Hennefin . )
On this S tday of - IL lg' . 2000, befare me pervonally appeared Matthew J.

Holmberg to me known and known to ma (o be the person described in and who executed the foregoing
instrument, and he duly acknowledged to me that he executed the same for the usss and purposes therein
set forth.,

) m.

Norary Rublic

LY,
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LOS ESTADOS UNIDOS DE AMERICA
A TODOS A QUIENES ESTE DOCUMENTO PUEDA IMPORTAR
DEPARTAMENTO DE COMERCIO DE ESTADOS UNIDOS

Oficina de Patentes y Marcas de Los Estadus Unidos

Mayo 07, 2001

LO SIGUIENTE ES PARA CERTIFICAR QUE LO QUE AQUI SE ANEXA ES UNA
COPIA VERDADERA DE LOS ARCHIVOS DE LA OFICINA DE PATENTES Y
MARCAS DE LOS ESTADOS UNIDOS, SOBRE AQUELLOS DOCUMENTOS
ABAJO IDENTIFICADOS COMO UNA SOLICITUD DE PATENTE, Y QUE LOS
MISMOS REUNEN LOS REQUISITOS PARA QUE SE LES OTORGUE UNA
FECHA DE PRESENTACION BAJO EL 35 USC 111.

NUMERO DE SOLICITUD: go/c3 710
FECHA DE PRESENTACION: a0 02, 200

Por la Autoridad det
COMISIONADO PARA PATENTES Y MARCAS

H.L. JACKSON
Oficial Certificador



b

STATESOFAMERICAY

I
S

D
TR AL IO WHOM THESE PRESENDS, SHAIT, GOMES
UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

ki May 07, 2001 [

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM  [if
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK A
2H  OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A o
FILING DATE UNDER 35 USC 111,

$  APPLICATION NUMBER: 09/563,210
B  FILING DATE: May 02, 2000

By Authority of the
Y COMMISSIONER OF PATENTS AND TRADEMARKS
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05-03- 00
IN THE UNITED STATES PATENT AND TRADEMALR OFF3 -

Postz ctal.
2316.1011US13

OPTICAL FIBER DISTRIBUTION FRAME WITH CONNECTOR MODULES

CERTIFICATE UNDER 37 CFR 1.10

‘Express Mail' mailing label mnber. ELA35345101US

Dute of Deposit: May 2, 2000
1 verebry oatify that this papee or o is being deposited wth the Uked Siaies Postal
Addressee’ gervice mder 37 CFR 1.10 aod iz sdidressed i the Apristart Copmmbadoner fhe Patents,

BOX PATENT APPLICATION
Assistant Commissioner for Pxtents

Washington, D.C. 20231

Sir:

‘We are transmitting herewith the attached:

¥ Transmittal sheet, in duplicate, containing Certificate under 37 CFR 1.10.
Utllity Patent Application; Spec. <fql- pgs; "2 cluims; Abotract |  pga:
63 sheats of informal drawings
An unsigned Combined Declaration and Power of Attarney -
03 Retom postcard
Bd PAYMENT OF THE FILING FEE IS BEING DEFERRED.

o A (o,

Service "Express Muul Post
Sy i mrien
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Name: Steven C. Bruess
Reg. No.: 34,130
Initials: SCB:ju

P.0. Box 2903, Minnespolis, MN 55402-0903
(612) 332-5300

(PTO TRANSMITTAL - NEW FILING/DEFERRED FBES)
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Attorpey Docket Nc. 2316.1011US13
OPTICAL D

CONNECTOR MODULES

-

a ete— — "

Related Applicationy

This application is a contiomation-in-part of application Serial No.
09/259,860 filed, March 1, 1999, Serial No. 09/325,584, filed June 3, 1999, and
Serial No. 09/412,674, filed October 5, 1999, the disclosures of which are hereby
incorporated by reference.

B B of

1. Field of the Invention

This invention pertaing to the telecommumications industry. More
particularly, this invention pertains to a high-density fiber disiribution frame for use
in the telecommunications industry.

2. Description of the Prior Art

In the telecommenications indostry, use of fiber optic cables for
carrying transmission signals is rapidly growing. To connect fiber optic equipment,
fiber distribution frames have been developed. Examples of prior art fiber
distribution frames are shown in commonly assigned .S, Patent Nos. 4,995,688;
5,457,444; and 5,758,003. In each of the fiber distribution frames of the prior
patents, a piurality of adapters are provided which permit attachment of fiber optic
connectors to both sides of each adapter in order to optically couple two fiber optic
cables. Cables from the adapters are connected to various pieces of fiber optic
equipment. Using patch cords or cables between the adapters, the pieces of optical
equipment are then cross-connected through the frame. The frame defines a
demarcation point between the equipment.

The use of modular fiber optic connector modules is known for
performing so-called cross-connect applications. U.S. Patent Nos. 5,432,875 and

5,363,465, and PCT Publication W000/05611 to ADC Telecommunications, Inc.
1



002050 0T2E9560

10

15

\Z( ?tk
\
concern fiber nptic connector modules and chassis designs for receiving the moduse:.
in cross-connect applications.
Notwithstanding advances previously made in the art, there is a
continuous need for further advances to mainiain a high-density of connector
terminals. There are further needs for ready access to the fiber optic connectors and

couplers, enhanced fiber management, and avoidance of excessive bending and
stresses on the fiber optic cables.

Summary of the Invention

_ One aspect of the present invention relates to a fiber distribution frame
comprising a rack extending vestically from & bottom to a top, the rack defining a left
side, a right side, a front, and a rear. The frame inciudes a left vertical cable guide
with a side access on the left side of the rack, and a right vertical cable guide witha
side access on the right side of the rack. At least a portion of the frame defines &
cable termination area. The termination erea includes: (1) a first panel defining an
arrey of termination locations on a front portion, the first panel positioned on the left
side of the rack adjacent to the left vertical cable guide, and (2) a second panel
defining an array of termination locations on & front portion, the second panel
positioned on the right side of the rack adjecent to the right vertical cable guids. A
central cable passageway axtends between the first and second panels. The frame also
includes a horizontal pessagewsy for patch cables positioned on the front side of the
guide. The first and second panels may receive individual adapters, being sized for
mounting to cable connectors. Alternatively, the panels may be defined by adapters
associated with modular units for housing fiber couplers, sach as splitters, combiners,
and wave division multiplexers, Cables from the central cable passsgeway are
optically linked through the panels to the termination locations.

In some preferred embodiments the frame also includes a lower cable

splice ares positioned on the rack with the lower cable splice area defining a plurality

2
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of splice tray holders. In this embodiment, the frame further includes a cable
passageway from the splice tray holders to the central cable passageway.

Cable storage features may also be provided on the rack, in some
preferred embodiments.

The present invention also relates to a fiber optic termination module
comprising a housing having first and second spaced apart ends, and first and second
spaced apart sides extending between the ends. The honsing includes a rear extending
between the first and second ends, and the first and second sides to define an interior.
The housing defines an open front, with the first and second ends extending generally
horizontally svhen the termination module is mounted to a telecomemmications rack,
and the first and second sides extending generally vertically when the termination
module is mountted to the telecommunications rack. A main panel closes the open
front and includes an array of openings arranged and sized for holding adapters, with
the adapters being sized for mounting to cable connectors. The main panel may be
made of sub-panels, including panels associated with modular units received in the
termination module. The termination module which receives the moduler units
preferably includes shelves for holding each unit. Preferably, the main panel is at a
non-perpendicular angle relative to a plane defined by the rear. In some
embodiments, the termination module can be reversed in vertical orientation between
left and right sides of the rack.

A further aspect of the present invention relates to a fiber optic module
incloding & housing heving two spaced-apert major sides interconnected by two
spaced-apart minor sides, and a rear notch. On a front of the housing, a plurality of
front adapters are provided for use in connecting to cable connectors. The resr notch
of the module includes a side segment presenting a plurality of rear adapters for
comnecting to further cable comnectors. Cables are disposed within the housing for
connecting the rear adapters with the front adapters. Preferably, the front is st & non—
perpendicular angle refutive to a plane defined by the minor sides. The module
preferuably includes a side flange extending from one of the major sides, and two front

3
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flanges extending fromi the front for mounting to a fiber optic termination modnle or
other rack structure.

FIG. 1 is a front, top and right side perspective view of a first
embodiment of a fiber distribution frame according to the present invention, with
portions shown in exploded view, and with the front doors removed;

FIG. 2 is a front view of the frame of FIG. 1, showing the upper front
doors in the open positions, and the lower front doors in the closed positions;

_ FIG. 3 is u right side view of the frame of FIG. 1, showing tho upper
and lower doors in the closed positions;

FIG. 4 is a front, top and right side perspective view of one of the
termination modules ia the frame of FIG. 1;

FIG. 5 is a top view of the tarmination module of FIG. 4;

FIG. 6 is « front, top and right side perspective view of the termination
module of FIG. 4, shown with the main panel and the cable aceess door pivoted to

FIG. 7 is a top view of the termination module of FIG. 6 with the main
panel and the cable access door in the open positions;

FIQ. 8 is a front, top and left side perspective view of the termination
module, with portions removed, and with the main panel in the open position,
showing exemplary cable pathways,

FIG. 9 is a front, top and right side perspective view of the main
housing of the termination module;

FIG. 10 is a front view of the mein housing of FIG. 9;

FIG. 11 is a cross-sectional top view of the frame taken along lines 11-
11 of FIG. 2;

FIG. 12 is a cross-sectional top view of the frame taken along lines 12—
12 of FIG. 2;
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FIG. 13 is a cross-sectional top view of the frame taken along tho lines
1343 of FIG. 2;

FIG. 14 is a front, top and right side perspective view of a sccond
embodiment of a fiber distribution frame according to the present invention, with
portions shown in exploded view;

FIG. 15 is a front viéw of the frame of FIG. 14;

FIG. 16 is a right side view of the frame of FIG. 14;

FIG. 17 is a front, top and right side perspective view of one of the
termination modules in the frame of FIG. 14;

_ FIG. 18 is & top view of the termination module of FIG. 17;

FIG. 19 is a front, top and right side perspective view of the
termination module of FIG. 17, shown with the main panel pivoted to the open

FIG. 20 is a top view of the termination module of FIG, 19 with the
main panel in the open position;

FIG. 21 is a front, top and left side perspective view of the termination
module of FIG. 17, with the main penel in the open position, showing exermplary
cable pathways;

FIG. 22 is a front, top and right side perspective view of the main
housing of the termination module of FIG. 17;

FIG. 23 is a front vicw of the main housing of FIG. 22

FIG. 24 is a top view of the freme of FIG. 14;

FIQ. 25 is & front, top and right side perspective view of s third
embodiment of a fiber distribution frame according to the present invention;

FIG. 26 is a front, top and right side perspective view of the frame of
FIG. 25, showing features in exploded view;

FIG. 27 is a front, top and right side perspective view of the frame of
FIG. 25, showing the splice tray assembly in a reversed orientation to the frame of
FIG. 25;
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FIG. 28 is a perspective view of an upper cable ring from the frame of
FIGS. 2527, :

FIG. 29 is a'top view of the cable ring of FIG. 28;

FIG. 30 is a front, top and right side perspective view of a fourth
embodiment of a fiber distribution frame sccording to the present invention, with
portions of the frame removed, and with ane of the panels in a pivoted open position;

FIG. 31 is a front view of the frame of FIG. 30;

FIG. 32 is a front, top and right side perspective view of an upper
portion of the frame of FIG. 30;

_ FIG. 33 is  front, top and left side perspective view of one of the
termination modules in the frame of FIG. 30;

FIG. 34 is a front, top and left side perspective view of the termination
module of FIG. 33, shown with the main panel pivoted to the open position;

FIG. 35 is a front, top and left side perspective View of the termination
module of FIG. 34, with the main panel in the open position, showing exemplary
cable pathways;

FIG. 36 is a front, top and right side perspective view of the
termination module shown in FIG. 35 with the exemplary cable pathways;

FIG. 37 i a front, top and right side perspective view of a termination
module like the view of FIG. 35, and showing a protective cable cover mounted to
the main panel; the termination module of F1Q. 37 configured and arranged for the
left side of the frame of FIG. 30;

FIG. 38 is a front, top and left side perspective visw of a fifth
embodiment of a fiber distribution frame according to the present invention, with the
termination locations not shown, and with a lower portion of the frame shown with
the cable management structure removed;

FIG. 39 is a front view of the frame of FIG. 38;

FIG. 40'is n top view of the frame of FIG. 38;
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FIG. 41 is a front, top and leRt side perspective view of one of the
termination modules from the right side of the frame of FIG. 38 for holding connector
modules;

FIG. 42 is a rear, top and left side perspective view of the termination
module of FIG. 41;

FIG. 43 is a front, top and right side perspective view of the
termination module of FIG. 41, shown without the connector modules;

FIG. 44 is a rear, top and right side perspective view of the termination
module of FIG. 43; .

- FIG. 45 is a front view of the termination module of FIG. 43;

FIG. 46 is a right side view of the termination module of FIG. 43;

FIG. 47 is a rear visw of the termination module of FIG. 43;

FIG. 48 is a left side view of the termination module of FIG. 43;

FIG. 49isampviewofth=|=minlﬁmmodnle*ofnﬂ. 43;

FIG. 50 is a front, top snd rigit side perspective view of cne of the
connector modules removed from the termination module of FIG. 41;

FIG. 5! is a rear, top and right side perspective view of the connector
modute of the termination module of FIG. 50;

FIG. 52 is a fromt view of the connector module of FIG. 50;

FIQ. 53 is a right side view of the connkctor module of FIG. 50;

FIG. 54 is a rear view of the connector module of FIG. 50;

FIG. 55 is & left side view of the connector module of FIQ. 50;

FIG. 56 is a top view of the connector module of FIQ. 50;

FIGS. 57 and 58 are top views of the connector module of FIG. 50,
shown with the top cover removed, exposing the internal connectors, cables,
couplers, and related fiber management structure for one example configuration;

FIQ. 59 is a front, top and left side perspective view of a sixth
embodiment of a fiber distribution frame according to the present invention, with
portions removed;
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FIG. 60 is a front view of the frame of FIG. 59;

FIG. 61 is a top view of the frame of FIG. 59;

FIG. 62 is a front, top and left side perspective view of a seventh
embodiment of a fiber distribution frame according to the present invention, with
portions removed;

FIG. 63 is a front view of the frame of FIG. 62;

FIQ. 64 is a front, top and right side perspective view of the
termination module from the right side of the frame of FIG. 62;

FIG. 65 is a rear, topandle_ﬁsideviewoftheunﬁmﬁmmodlﬂecf

Jetailed Description of the Preferred Embodiment

Referring to FIGS. 1-3, one preferred embodiment of a bay or frame
20 is shown for splicing, terminating, and managing fiber optic cables within the
frame. Further festures of frame 20 are shown in FIGS. 4-13. An upper portion 22
of frame 20 defines a termination and storage area. A lower portion 24 of frame 20
defines s splice arca.  Cables containing one or more individual optical fibers enter
frame 20 typically from an overhead cable enviranment through a top 26 of frame 20,
or from a raised floor environment at a bottom 28 of frame 20. If the cables are pro—
terminated, the cables extend directly to termination and storage area 22. If the
cables entering frame 20 are not pre-terminated, the cables extend to splice area 24
for splicing to terminnted cables. From splice area 24, the cables then extend to
termination and storage area 22. In termination and storege arca 22, a plurality of
accessible termination locations are provided for the terminated cables and for
connecting other eables to the terminated cables, such as patch cords or cables.
Utilizing patch cables. telecommunications equipment can be cross-connected between
the termination locations through frame 20.
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Frame 20 includes a rack 30 which supports a plurality of termination
modules 32. In the preferred embodiment, left and right arrays 34, 36 of termination
modules 32 are provided. Each array 34, 36 in the illustrated embodiment includes
three individual termination modules 32a (left side), 32b (right side).

Rack 30 also supports an irner bay management panel 40 positioned
between arrays 34, 36 of termination modules 32 for organizing and storing excess
lengths of patch cables. Preferably, inner bay management panel 40 includes a
vertical array of individual modules or sections 40a. By providing individual
termination modules 32a, 32b and individual sections 40a of juner bay mansgement
panel 40 all of which are separately mountable to rack 30, these modules can be
sdded at different times to rack 30, and replaced, if desired. Also, customired frames
20 can be provided where other fiber optic management equipment may be utilized in
onoormoreofﬂleuminmkminsmdoftheaixtumimﬁgnmnddunl. 32v
and the three sections 40a of inner bay management panel 40 of the illustrated
embodiment.

Rack 50 further supports a splice tray assembly 44, for holding a
phurality of splice trays 46. In the preferred embodiment, frame 20 includes two
vertically stacked splice tray assemblies 44. Each splice tray 46 includes structure for
bolding the ends of a plurality of fiber optic cables, and for holding individual splices
between the ends of the cables. A variety of splice trays 46 may be used. Example
splice trays are shown in commonly assigned U.S. Application Serial Numbet
09/158,182, filed September 21, 1998, the disclosure of which is hereby incorporated
by reference.

Rack 30 further supports & horizontal cable tray 50 positioned between
termination and storage area 22 and splice area 24. Horizontal tray 50 supports patch
cables on a front of frame 20 extending between the left and right arrays 34, 36 of
termination modules 32 and inner bay management panel 40. Tray 50 also supports
petch cables extending between frame 20 and further frames 20 or other
telecommunications equipment in an adjacent area,
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Frame 20 preferably includes hingedly mounted upper front doozs 52,
54, and hingedly mounted lower front doors 56, 58 for protection of the cables,
connectors, adapters and splice trays. Upper frant doors 52, 54 pivot about vertical
axts, Lower front doors 56, 58 pivot about horizontal axes. The doors preferably
include one or more latches 59 to retein them in the closed positions.

Rack 30 further supports two vertical cable guides 60, 62, one on each
side of rack 30, for use in managing and protecting patch cables adjacent to a front of
frame 20. Cable guides 60, 62 include a plurality of spaced spart fingers 65 which
permit cable access to an interior of each of cable guides 60, 62 through & vertical
side of each guide. In the illustrated embodiment, each cable guide 60, 62 also
includey hinge plates 64 for forming a portion of the hinge for upper front doors 52,
54. Each cable guide 60, 62 is prefurably made in segments, as part of the modular
design of frame 20.

For ease of assembly, and versatility in use, components making up
frame 20 are preferably separate components held together by fasteners. For
example, in the illustrated embodiment, terminstion modules 32, inmer bay
management panel 40, splice tray assemblies 44, cable tray S0, and cable gnides 60,
62 are separate from rack 30.

Frame 20 defines various access openings to permit cables to enter
frame 20. At bottom 28 of frame 20, a center opening 66 allows cables to enter
frame 20 from a raised floor environment. Central passage 68 allows the cables to
pass to the individual splice trays 46. Ties 69 (FIGS. 11 and 12) are provided o
securely tic the incoming cables to frame 20. A central opening 70 in cable tray 50
links splice area 24 to termination and storage arca 22. Adjacent to top 26 of frame
20, access openings are provided by a rear central opening 72 or two top openings
74, 76, one in each top termination module 32. For pre-terminated cables, the cables
can be passed directly through top openings 74, 76 for terminstion in the teymination
modules 32. For cablés which are spliced to terminated cables, rear opening 72
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opeas into & rear vertical passage 78 which extends down to splice area 24, and ties

- 69, for splicing to the termination cables at splice trays 46.

Referring to FIGS. 1, 2 and 13, each section 40a of imner bay
management panel 40 includes a center section 80, two forwardly extending opposed
sides 82, 84, and one or more vertically spaced central spools 86 forwardly extending
from center section 80. Spools 86 provide for storege of excess cable lengths for
patch cables, such as the paich cables extending between left and right arrays 34, 36
of termination modules 32. Preferubly, cach section 40a includes two spools 86, such
that when only one section is provided, cable storage capability is provided.

- Referring now to FIGS. 1, 2, and 12, each splice tray assembly 44
includes a main horizontal support 90, & main back support 91, a plurality of divider
walls 92, and plurality of spool cradles or supports 94, for supporting each of splice
trays 46 having a round cuter perimeter. Divider walls 92 extend vertically in the
illustrated embodiment. Main horizontal support 90 has an open middle 90a for cable
passege. A cabie guide finger 96, and a cable tie 98 are provided to secarely retain
the cables to ftame 20. Such permits removal of splice trays 46 from splice tray
assembly 44, and the unwinding of the ends of the cable from splice tray 46 without
cxcessive stresses or movements of the cables. In the illustzated embodiment, divider
walls 92 extend vertically. In other embodiments, the divider walls can be angled
with respect to the vertical, or even horizontal. While each splica tray assembly 44 is
shown as part of frame 20, the splice trays could be stored separate from frame 20, if
desired.

Referring now to FIGS. 1-3, and 11, horizoatal cable tray 50 includes
a main horizontal portion 99 including central opening 70, two opposed and upwerdly
extending curved cable guides 101 on each side of central apening 70, and a center
cover 102 over central opening 70. Curved guides 101 protect cables extending from
splice area 24 to termination and storege area 22. Center cover 102 preveats stored
patch cables from hanging down from inner bay management panel 40 into splice area
24. Cut outs 104 on each end of horizontal tray 50 can be filled in with horizontal

11
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supports for supporting cables extending horizontally, or downwardly curved
supports, if cables are directed downwardly from frame 20. Horizontal cable tray 50
also includes & front wall 105, and a rear wall 106 extending from main horizontal
portion 95.

Referring now to FIGS. 4-10, each termipation module 32 includes a
top 110, a bottom 112, oppased sides 114, 116, and a rear 118. The illustrated
module 32 is from right array 36. Preferably, cach of termination modules 32a, 32b
are identical, but positioned in a flipped orientation. Therefore, top 110 and bottom
112 would be in the reversed arientation for the left array 34 of modules 32.

_Emhtermimﬁumodulen.dﬁnuopenmnomnbly
closed off by a first smaller door 122 and a second larger door 124, bath of which are
hingedly mounted to a remainder of termination module 32 about vertical axes. First
door 122 defines a cable access door, especially useful for allowing cables to enter the
termination module 32 and far positioning cables passing between locations on frame
20, such as cable extending between splice area 24, and sn upper termination module
32 positioned above the particular termination module 32. Cable access door 122 is
rotatively mounted to side 114 by a hinge 126.

Second door 124 defines a main panel 124 and is rotatably mounted to
sidc 116 by a second hinge 128. Main panel 124 includes a plurality of rows 130 of
openings 132 each sized for holding an adapter 134. Adapters 134 each include at
least two aligned openinga, one on a front side 134a, and the other on a rear side
134b for holding two connectors 142 to optically connect the connectors and the
cables connected to the connectors. Various adapters 134 can be utilized including an
adapter of the type shown in U.S. Patent No. 5, 317,663, constructed so as to have
the commonly known SC configurstion for receiving an SC connector on each end.
Qther adapters/connectors styles can be utilized including ST, FC, E-2000, and other
styles. Preferably, main panel 124 includes six upper rows 130 of eight openpings
each, and six lower rows 130 of eight openings each. If desired, less than eight of
the openings can be utilized for a given application. In the illustrated embodiment,
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adapters 134 snap mount to main panel 124 with a clip 135. Designation strips (not
shown) can be pravided to label each of openings 132,

Rear connectors 142b are connected to the cables entering frame 20
from the telecommunications-equipment. A rear 140 of main panel 124 is primarily
utilized as a semi-permanent connection between the connectors 142b and adapters
134. A front 138 of main panel 124 defines a plurality of accessible termination
locations which can be connected between cach other with patch cables and
connectors 142a, so as to cross-connect the telecommunications equipment.

Mlinpmclluincludum-ugledﬁdepm:llﬂ. Side panel 143

. includes a vertical array of clips 144 adjacent each row 130 of openings 132. Clips

144 rotate with main panel 124 and side panel 143. Each clip 144 holds the cables
from each connector 142 disposed in each row. From clips 144, the cables extend
through a side access of each cable guide 60, 62. Clips 144 help retain and protect
the cables as main panel 124 iy rotated. Without clips 144, rotetion of main panal
124 may excessively pull or push on the portions of the cables positioned within cable
guides 60, 62. '

Main pancl 124 further includes upper snd lower hinge plates 146,
148. A top plate 150 and a bottom plate 152 define top 110 and bottom 112 of
termination module 32 and each includes a hinge plate portion 154, 156 which
cooperate with hinge plates 146, 148 to rotatably mount main pmel 124 to top and
bottom plates 150, 152. Each of hinge plate portions 154, 156 include a stop 158,

- 160 to limit rotation of main panel 124.

Main panel 124 is disposed at an angle to a vertical plans extending
paralle! to a front and a rear of frame 20. Such engling permits increased density
over adapters 134 arranged with the longitudinal axes transverse to the front and rear
planes. mmmgmismdbymemmofmmw
cable guides 60, 62. For right arrsy 36 of modules 32, main panels 124 are angled
toward the right side of rack 30. For left array 34 of modules 32, main panels 124
are angled toward the left side of rack 30.

13
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To maintain main panel 124 in the closed position, such as shown in
FIGS. 1-5, two latches 162 are provided. Each latch 162 engages a tab 164
extending from top and bottom plates 150, 152. Cable access door 122 is also
maintained in the closed position shown in FIGS. 4 and 5 by a second latch 166
which engages an edge 168 of main panel 124. Cable access door 122 also overlape
edge 168. Both top and bottom plates 150, 152 include cable passages 170, to permit
vertical passing of cables into, and through termination module 32, if desired.

Referring now to FIGS. 6-10, internal cable mansgement features are
provided within termination module 32. A cable clamyp 182 securely holds a csble
entering termination module 32. A lower tab 181a helps maintain the cable in
passage 170. Tab 181a also maintains other cables passing through module 32 in
passage 170. An intermediate tab 181c and an upper tab 181b are also provided to
position desired cables in passage 170. From clamp 182, the indjvidual fibers are
routed through a cable transitional area 171 including varicus cable guides 186
including tabs, spools, clips, or rings. A tic bracket 190 can be utilized with or
instead of clamp 132 (see FIGS. 9 and 10) to tic Jown cable entering termipation
module 32. On rear 140 of main penel 124, a rear tray 192 is positioned in a central
location on main panel 124 projecting horizontally and rearwerdly. Rear tray 192
includes a plurality of horizontal cable rings 194. A curved edge 196 helps prevent
rear tray 192 from catching on cables positioned within an interior of termination
module 132, either in vertical cable passage 170, or in cable transitional area 171.

As shown in FIQ. 8, en example cable 184 containing multiple fibers
enters termination module 32 through bottom plate 152 in passage 170. Clamp 182
holds cable 184, A first fiber 184a extends around upper spool or guides 186a, past
intermediate guides 186b, and around lower spool or guides 186¢, around lower
corner guide 186d to lower ring 188b, through horizontal ring 194 to one of the upper
locations on main panel 124. Second example fiber 184b extends around upper .
guides 186a, past intermediate guides 186b, around lower guides 186c, back upward
past intermediate guides 186b, around upper guides 186a, around upper corner guide
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186 and through upper ring 188a. From upper ring 188a, secand fiber 184b passes
through horizontal ring 194 to & lower location on main panel 124. Al of adapters
134 on main panel 124 can be cannected to individua] fibérs entering termination
module 32. For additional termination modules mounted to frame 20, mounted above
termination module 32, the cables will pass through the lower termination modules to
reach the upper termination modules in passage 170. In use, lefk arrsy 34 of frame 20
may be utilized to terminate cables entering the building, Right array 36 may be
utilized to terminste cables connected to various telecommunications equipment within
the building. The fronts of each termination module 32 are utilized to rvm patch
cables from the left side to the right side to croas-connect the various rear termination
locations. The patch cables pass beneath inner bay msnsgement panel 40. From each
front connector location, the patch cables enter one of cable guide 60, 62 for vertical
management of the patch cables. From a lower end of cable guides 60, 62 the cables
pass horizontally to the other side of frame 20, the inner bay mansgement panel 40,
or to enother frame or other equipment. Excess lengths of cable in the patch cables
can be wound around appropriate spools 86 to conveniently store the excess lengths,
and to avoid tangling the patch cables together. Altarnatively, the patch cables may
run from either the left or the right array 34, 36 to an adjacent frame, or to other
equipment.

Refierring now to FIGS. 14-24, a second preferred embodiment of @
frame 220 is shown for splicing, terminating, and managing fiber optic cables within
the frame. An upper portion 222 of frume 220 defines a termination area, A lower
portion 224 of frame 220 defines & splice area. Cables containing one or more
individual optical fibers enter frame 220 typically from an overhead cable
environment through a top 226 of frame 220, or from a reised floor environment at a
bottom 228 of frame 220. If the cables are pre-terminated, the cables extend directly
to termination area 222, If the cables entering frume 220 are not pre-terminated, the
cables extend to splice area 224 for splicing to terminated cables. From splice area
224, the cables extend w termination area 222. In termination srea 222, a plurality of
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accessible termination locations are provided for the terminated cables and for

connecting othet cables to the terminated cables, such as patch cords or eables,
Telecommmnications equipment can be cross-connected betoveen the termination
locations through frame 220.

Frame 220 includes a rack 230 which supports s phuxality of
termination modules 232. In the illustrated embodiment, left and right arrays 234,
236 of termination modules 232 are provided. Each arrsy 234, 236 in the illustrated
embodiment includes three individual termination modules 232a (left side), 232b
(cight side). _

- Rack 230 also supports a cable management panel 240 positioned
vertically along one or both arrays 234, 236 of terminstion modules 232 for
organizing and storing excess lengths of patch cables. In the illustrated embodiment,
two cable management panels 240 are provided. Panels 240 are joined to ends 231 of
rack 230. Adﬁﬁmﬂmhﬁﬂmbemmmdmmm:duind.wi&pﬂl
240 serving as spacers between adjacent racks 230.

Each pancl 240 includes two sections 240a. As noted above with
respect to frame 20, by providing individual termination modules 232a, 232b and
individual sections 240a of cable management panel 240 all of which are separately
mountable to rack 230, these modules can be added at different times to rack 230, and
replaced, if desired. Also, customized frames 220 can be provided where other fiber
optic management equipment can be utilized in one or more of the aress in rack 230
instead of the six termination modules 232a, 232b and the two sections 240a of each
cable management panel 240 of the illustrated embodiment.

Rack 230 further supports a splice tray assembly 244, for holding &
plurality of splice trays 46. Frame 220 includes two vertical stacks 246, 248 of splice
tray holders. Splice tray 46 es noted above for frame 20 is usable for frame 220.
Alwernatively, other splice trays may be used,

Rack 230 further supports a horizontal cable tray 250 positioned below
splice arca 224. Horizontal ceble tray 250 supports patch cables on a front of frame
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220 extending between the left and right arrays 234, 236 of termination modules 232.
Tray 250 also supports patch cables extending between frame 220 and further. frames
220 or other telecommmications equipment in an adjacent area.

Rack 230 further supports two vertical cable guides 260, 262, one on
cach side of rack 230, for use in managing and protecting patch cables adjacent to a
front of frame 220. Cable guides 260, 262 include a plurality of spaced apart fingers
265 which permit cable access to an interior of each cable guide 260, 262 through n
vertical side of each guide. Each of cable guides 260, 262 is preferably made in
segments 263, as part of the modular design of frame 220.

_ As above with respect to frame 20, components making up frame 220
are preferably separate components held together by fasteners, to aid in assembly, and
versatility in use, In the illustrated embodiment, termination modules 232, cable
management panels 240, splice tray assembly 244, cable tray 250, and cable guides
260, 262 are seperate from rack 230, i

Frame 220 defines various access openings to permit cables to enter
frame 220. At bottom 228 of frame 220, a center opening 266 allows cables to enter
frame 220 from a raised floor enviromment. Central passage 268 allows the cables to
pass to the individual splice trays 46. Clamps 267 and ties 269 are provided to secure
the incoming cables to frame 220. A central passageway 270 links splice area 224 to
termination area 222. Adjacent to top 226 of frame 220, an access opening 272 and
cable clamps 275 are provided. For pre-terminated cables, the cables can be passed
directly through top opening 272 for termipation in the termination modules 232. For
cables which sre spliced to terminated cables, opening 272 apens into a vertical
passage 278 which extends down to central prasagewny 270 to splice area 224, and
tiea 269 for splicing to the termination cables st splices trays 46. Cable rings 274 arc
provided to manage the pagsage of cables in termination area 222

Each cable management panel 240 includes a center section 280, and
one or more vertically spaced spools 286 forwardly extending from center section
280. Spools 286 provide for storage of excess cable lengths for patch cables, such as
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the patch cables extending between left and right arrays 234, 236 of termination
modules 232. Each spool 286 preferably includes a front fisnge 287 to aid in cable
retention on the spools 286,

Splice tray assembly 244 includes a main vertical support 290 and
plurality of divider walls 292 extending forwardly. The divider walls 292 aro
preferably arranged in two vertical stacks 246, 248. Further, the divider walls 292
are preferably angled. Splice tray sssembly 244 is shown for use with cables entering
adjacent to top 226 of frame 220. If cables enter from bottom 228, it may be
advantageous to angle divider wells 292 in an opposite direction, a8 shown in FIG. 27
for modified frame 520, To facilitate retention of splice trays 46 within the individoal
compartments defined by divider walls 292, side lips 294 are provided on opposite
sides of each divider wall 292. Also, front notches 295 are pravided to facilitate case
of access to a stored splice tray 46. The angling of dividers 292 aids in reducing the
horizontal space taken up by splice tray assembly, and aliows for sufficient cable
pathway spacing to upper pathway 278.

Horizontal cable tray 250 includes & main horizontal partion 299, &
rear well 300, and one or more front walls 302. The front and resr walls 302, 299
help protect and retain patch cables passing through horizontal cable tray 250.

Referring now to FIGS. 17-23, each termination module 232 includes a
top 310, a bottom 312, opposed sides 314, 316, and a rear 318. Side 314 definesa
side opening 315 bounded on three sides. Side opening 315 permits cahle access to
en interior of module 232, The illustrated module 232 is from right array 236.
Preferably each of termination modules 232a, 232b are identicsl but positioned in a
flipped orientation. Therefore, top 310 and bottom 312 would be in a reversed
orientation for the left array 234 of modules 232,

Each termination modnle 232 defines sn open froat 320 preferably
closed off by door or main panel 324 which is hingedly mounted to a main housing
322. Mazein panel 324 is rotatably mounted adjacent to side 316 by a hinge 328. Main
panel 324 includes a plurality of openings 332 (see FIGS. 14-16) each sized for
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bolding one or more adapters 134. Openings 332 are configured as elongated slots.
To facilitate mounnting of adapters 134, angled retainers 336 are provided. As noted
above, various adapters 134 can be utilized including an SC type. Preferably, main
panel 324 includes six upper openings 332, and six lower openings 332, esch holding
cight angied retainers 336 and adapters 134. Alternstively, individual openings can
be provided for each adapter as noted above in the embodiment of FIGS, 1-13.

As noted above with respect to frame 20, rear connectors 142b are
connected to the cables entering frame 220 from the telecommumications equipment.
A rear 340 of main panel 324 is primarily utilized as a semi-permanent connection
between the connectors 142b and adupters 134. A front 338 of main panel 324
defines a plurality of accessible termination locations which ‘can be connected bétween
cach other with patch cables and connectors 142a s0 as to cross-connect the
telecommunications equipment. Main panel 324 includes an angled side panel 343
including a vertical array of clips 344 adjacent each row of adspters 134, Clips 344
rotate with main penel 324 and side pancl 343. Each clip 344 holds the cables from
each connector 142a disposed in each row. From clips 344, the cables extend
through a side access of each cable guide 260, 262. Clips 344 help retain and protect
the cables as main papel 324 is rowsted. Without clips 344, romation of mein panel
324 may excessively pull or push on the portions of the cables positioned within cable
guides 250, 262. _

Main panel 324 further includes upper and lower hinge plates 346,
348. A top piate 350 and a bottom plate 352 define top 310 and bottom 312 of
termination module 232 and each includes a hinge plate portion 354, 356 which
cooperate with hinge plates 346, 348 to rotatsbly mount main panel 324 to top and
bottom plates 350, 352. Each of hinge plate portions 354, 356 includes a stop 358,
360 to limit rotation of main panel 324.

Main panel 324 is disposed at an angle to a vertical plane extending
perallel to a front and & rear of frame 220. Such angling permits increased density
over adapters arranged with the longitudinal axes transverse to the front and rear
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planes. Also, cable management is facifitated by the angling of the cables toward
cable guides 260, 262, For right array 236 of modules 232, main panels 324 are
angled toward the opposite side of rack 230. Sitmilarly, for left array 234 of modulea
232, main panels 324 are angled toward the right side of rack 230. Use of the angled
retainers 362 permits angling back of the cables toward the respective right and left
sides of rack 230. The angled retainers 362 hold cach adapter 134 50 its longitudinal
axis is at a non-transverse angle to the planar portion of main panel 324. Commonly
owned U.S. Patent No. 5,214,735 shows example retainers usable with main panel
324. The disclosure of U.S. Patent No. 5,214,735 is incorporated by reference.

— To maintsin main panel 324 in the closed position, two latches 362 are
provided, similar to latches 162 noted above. Each latch 362 engages a tab 364
extending from top and bottom plates 350, 352. .

Referring now to FIGS. 20-23, internal cable management features are
provided within termination module 232. Cable clampa 382 scéurely hold the cable
or cables entering termination module 232 at side opening 315 through side 314.
Lower clamps 382a are used for cables entering termination module 232 from above.
Upper clamps 382b are used for cable entering termination module 232 from below.
Preferably, all of the clamps 382 are positioned at an angle. Clamps 382 are
preferably positioned on mounting flanges 3%3. From clamps 382, the individual
fibers are routed through various cable guides 386 including tabs, spools, clips, or
rings. A tie bracket 390 can be utilized with or instead of clamps 382 to tic down
cable entering termination module 332. On rear 340 of main panel 324, a rear tray
392 is poaitioned in a central location on main pancl 324 projecting horizontally and
rearwardly. Rear tray 392 includes one or more horizontal cable rings 394. A
vertical lip 395 extends rearwardly from the free edge of main panel 324 to protect
the cables and the connectors.

As shown in FIQ. 21, example cables (fibers) enter termination module
232 through side openirig 315. Clamp 382 holds example first and second fibers
3844, 384b. First fiber 384a extends around lower spool or guide 336a to an upper
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spool or guide 386b eround an upper corner guide 386¢ to upper ring 388b, through
horizontal ring 394 to one of the lawer locations on main panel 324, Second example
fiber 384b extends from lower guide 386a, to lower comer guide 386d, and through
lower ring 388a. From lower ring 388, second fiber 384b passes through horizontal
ring 394 to an upper location on main panel 324,

Frame 220 is used in a similar manner o frame 20 where the left and
right arrays 234, 236 may be utilized to terminate cables entering the building, and
cables connected to various telecommunications within the building, Frame 220 may
be utilized to run patch cables in arder to cross-connect the various rear termination
locations. The patch cables pass beneath splice area 224. From each front
connection.location, the patch cables enter one of cable gnides 260, 262 for vertical
meanagement of the patch cables. From a lower end of cable guides 260, 262, the
cables pass horizontally to the other side of frame 220, or to another frame or other
equipment. Excess lengths of patch cables can be wound sround appropriate spools
286 in one of cable management panels 240 to conveniently store the excess lengths,
and to avoid tangling the patch cables together. Altermatively, the patch cables may
nm from either the left or the right array 234, 236 to an adjacent frame, or to other
equipment.

Referring now to FIGS. 25 and 26, a frame 420 is shown which is
similsr to frame 220 for the features of the rack 230, termination modules 232, splice
tray asscmbly 244, cable management panels 240, and guides 260, 262. Frame 420
includes adjustable cable rings 474 in termination area 222. Ring 474 includes outer
arms 475 and ioner moveable arms 476. The location and spacing of arms 476 can be
selected depending on the location and amount of cable to be held by rings 474. A
cable ring 474 is shown in greater detnil in FIGS. 28 and 29. For example, separate
space is useful for top entering cables which first extend to splice area 244, and for
firther cables extending up from splice arex 244 to termination modules 232. Inner
arms 476 are held by fasteners 477 to a connecting section 478 of outer arms 475.
Inner arms 476 define an inner chamber 480 for cables entering frame 420, The
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sexrations 482 can be used to secure an o-ring or other tic to secure the cables in
chamber 480. Outside of chamber 480 in arca 484, other cables can be positioned,
such as cables from the splice area 244 extending to the termination area 224. Also,
frame 420 includes a lower opening 480 so as to allow cables to pass to a rear side of
frame 420, for pessing the cable to a second frame mounted back-to-back with frame
420, or to connest to other telecommunications equipment.

Frame 520 of FIG. 27, noted above, includes splice tray assembly 244
mounted in an inverse position so that the dividers 292 angle downwardly in a
direction toward the center of frame 520. The arrangement of FIGQ. 27 is useful for
magingqblumming&ombmwmsziwhishmurminueduspﬁeem
assembly 244. To increase manuficturing efficiencies, assembly 244 is identical in
frames 420, 520 but selectively mounted in the desired orientation.

Referring now to FIGS. 30-37, a fourth preferred embodiment of &
frame 620 is shown for splicing, terminating, and managing fiber optic cables within
the frame. An upper portion 622 of frame 620 defines a termination area. A lower
portion 624 of frame 620 defines a splice area, as for example described above for the
embodiments shown in FIGS. 1-29. Cebles containing one or mare individual optical
fibers enter frame 620 typically from an overhead cable environment through a top
626 of frame 620, or from a raised fioor environment at a bottom 628 of frame 620.
If the cables are pre-terminated, the cables extend directly to teymination area 622. If
the cables entering frame 6§20 are not pre-terminated, the cables extend to splice area
624 for splicing to terminated cables.

Freme 620 includes a rack 630 which supports a plurality of
termination modules 632. In the jllustrated embodiment, left and right arrays of
termination mochles 632 ere provided. In FIGS. 30-32, only the right arrey 636 is
shown. Esch array in the illustrated embodiment includes three individual
termination modules 632b (only 2 are shown).

Frame 620 is used to cross-connect telecommunications equipment
through the termination locations provided by the frame., Frame 620 also includes a
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cable management panel (not shown), as described above, and a horizontal cable tray
650 positioned below splice aren 624.

Rack 630 further sapports two vertical cable guides 660, 662, one on
each side of rack 630, for usc in mansging and protecting patch cahles adjacent to &
front of frame 620. Cable guides 660, 662 include a plurality of fingers 664,
including one engled finger 665. Each of cable guides 660, 662 is prefirably made in
segments 663, as part of the modular design of frame 620. Bach segment 663
includes a base scction 670, a side scction 672, and a hinge 674 for hingedly
mounting front doars (not shown) to rack 630. Fingers 664, 665 all extend from side
section 672. .

As gbove with respect to frames 20, 220, components making up frame
620 are preferably separate components held together by fasteners, to aid in assembly,
and versatility in use. In the iflustrated embodiment, terminstion modules 632, and
cable guides 660, 662 are separste from rack 630. ~

Referring now to FIGS. 33-36, each termination module 632 includes a

" top 710, a bottom 712, opposed sides 714, 716, and a rear 718. Side 714 defines &

side opening 715 bounded on three sides. Side opening 715 permity cable access 1o
an interior of module 632. The illustrated module in FIGS. 33-37 is from right array
636. As apposed to the termination modules 232, 232b noted above, termination
module 632 from right array 636 is not identical to the termination modules for use in
the left array, as will be seen from the following discussion.

Each termination module 632 defines an open front 720 preferably
closed off by door or main panel 724 which is hingedly mounted to main housing
722, in a similar manner as module 232 noted above. Main panel 724 is constructed
in a similar manner ss main panel 324 noted above with respect to the mounting of
adapters 134. The main pancls 724 sre shown fully loaded with adapters 134,

Instead of clips 344 as noted above for main panel 324, main panal 724
includes a plurality of guides or extensions 744, one adjacent to each row of adapters
134. Guides 744 extend from side panel 743. Guides 744 rotate with main panel 724
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and side panel 743. Each guide 744 holds the cables from each connector 142a '
disposed in each row. From guides 744, the cables extend through a side access of
the closest vertical cable guide 660, 662. Guides 744 help retsin and protect the
cables a3 main panel 724 is rotated. Without guides 744, rotation of main panel 724
may excessively pull or push on the portions of the cables positioned within vertical
cable guides 660, 662.

Guides 744 are preferably formed as extensions of pleper side panel
743. Sheet metal is & convenient material for making main panel 724 and side panel
743, as well as guides 744. Each gnide 744 includes & main extension 746, with an
angled tab 748, angled toward the respective vertical cable guide 660, 662.
Extending vertically on opposite sides of tab 748 are first and second fingers 750,
752, A slot 754 is formed between one finger 750, 752 of one guide 744 and an
opposite finger 752, 750 of an adjacent guide 744 above or below the respective
guide. Slot 754 is sized for receipt of cables, such as during instaliation or removal
of the cables. Preferably, slot 754 is at an angle to the horizontal, to help limit each
cable from falling ont of guides 744 during movement of other cables, or movement
of main panel 724. An edge protector 756 is soapped over main extengion 746 to
protect the cables from possible damage from the sharper edges of main extension
746, such as occurs if sheet metnl is used.

Like main panel 324 noted above, main panel 724 is hingedly mounted
top 710 and bottom 712 of termination module 632. Further, main panel 724 is
disposed at an angle to a vertical plane extending parsllel to a front and a resr of
framo 620. Further, main panel 724 includes the use of angled retainers 362 as noted
sbove. To maintain main panel 724 in the closed position, two vertically operated
latches 762 are provided, similar to the [stches noted above which operate
borizontally.

Referring now to FIGS. 34 and 35, internal cable management features
are provided within termination module 632. Cable clamps 782 securely hold the
cable or cebles entering termination module 632 at side opening 715 through side
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714. Lower clamps 782a are used for cables entering termination module 632 from
below. Upper clsmps 782b are used for cables entering termination module 632 from
above. Preferably, all of clamps 782 are positioned at an angle. Clamps 782 are
preferably poditioned on mounting flanges 783. From clamp 782, the individual
fibers are routed through various cable guides 786 including tabs, spools, clips, or
rings. A tie bracket cun be utilized with or instead of the clamps to tic down cable
entering termination module 632. On rear 740 of main panel 724, a rear tray 792 is
positioned along a lower edge of main panel 724 projecting horizontally and
rearwerdly. Rear ray 792 includes one or more horizontai cable rings 794. A
vertical lip 795 extends rearwardly from the free edge of main panel 724 to protect
the cables and the connectors.

As shown in FIG. 35, example cables (fibers) enter termination modnle
632 through side opening 715. Clamp 782 holds example first and sccond fibers
784a, 784b. Both fibers extend around lower spool or guide 786a to an upper spool
or guide 786b through an upper ring 786¢, and through horizontal ring 794 to one of
the connection locations on main panel 724.

Referring now ta FIG. 37, a rear cover 800 is supplied for protecting
the cables adjacent to the connection locations on & resr side of main panel 724. In
FIG. 37, a termination module §32' from the left array of frame 620 is shown. The
module 632' of FIG. 37 is a mirror image of the module 632 of FIG. 34. Cover 800
mounts to rear tray 792 w/with a tab 802 over lip 796 of tray 792. A leaf spring 804
fits into notch 798. Two top tabs 806, 808 engage a top of panel 724 to further
secure cover 800. _

Referring now to FIGS. 38-58, a fifth preferred embodiment of a frame
920 is shown for managing fiber optic cables within the frame. Frame 920 can be
used with splice tray assemblies 44, 224, and termination modules 32, 232, 632, with
hinged doors as noted above. Frame 920 includes termination modules 940 which
provide tho termination'function as for modules 32, 232, 632, and further include
couplers used for monitoring and/or testing fiber optic signal transmission. In the
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illustrated example, an upper portion 922 of frame 920 defines a termination area. A
lower portion 924 of frame 920 defines a secondary area, such ss for splicing as
described above for the embodiments of FIGS. 1-37. Alternatively, the secondary
area can include additional termination areas by populating frame 520 with similar
terminations as in upper portion 922, Still further, Jower portion 924 can provide
cable storage locations, such as including spoals.

Cables containing one or more individual optical fibers enter frame 920
typically from an overbead cable environment through a top 926 of frame 520, or
from a raised floor environment at a bottom 928 of frame 920. If the cables are pre—-
terminated, the cables extend directly to termination ares 922 and into ceatral cable
passagewsy 970. If the cables entering frame 920 are not pre-terminated, the cables
extend to lower portion 924 for splicing to terminated cables and then through
passage 979 to termination area 922. Cables in central passageway 970 enter the
termination modules 940 through side access openings as will be described below.

Frame 920 includes a rack 930 which supports a plurality of
termination modules 940 along right side 934. Along left side 932 of freme 920 are
termination modules 632, as described above for the embodiment of FIGS. 30-37. If
desired, one or more termination modules 940 can also populate left side 932.

Frame 920 is used to cross-connect telecommunications equipment
through the termination locstions provided by the frame. Frams 920 is also used to
monitor, test or provide other functions with respect to the signals passing through
termination modules 940, such es splitting, combining, etc. Frame 920 may also
include a cable management panel (not shown) as described above along the right or
left sides, and a horizontal cable tray 950 at or below lower portion 924.

Rack 930 further supports two vertical cable guides 960, 962 similar to
guides 660, 662 noted above, for use in managing and protecting patch cables
adjacent to a front of frame 920.

As sbove with respect to frames 20, 220, 420, 620, components
making up frame 920 are preferably separate components held together by fasteners,
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to aid in assembly, and versatility in use. In the illustrated embodiment, termination
modules 632, 940 and cablo guides 960, 962 are seperate from rack 930. Modules
632, 940 mount to rear panel 942 of rack 930.

Referring now to FIGS. 4149, each termination module 940 includes a
top 1010, & bottum 1012, opposed sides 1014, 1016, snd & rear 1018. Side 1014
defines a side opening 1015 bounded on four sides. Side apening 1015 permits cable
access and user access to an interior of terminstion module 940 from central
passageway 970. The illustrated module in FIGS. 41-49 is from the right array 936.
Termination module 940 can be flipped so as to creste a left array, somewhat similer
o terminatiop modules 2328, 232b noted sbove. Alternatively, right and left modules
can be designed for use on only one side, as for modules §32.

Each termination module 940 defines an open front 1020 through a
main pene! section 1024 which receives individual cannector madules or units 1200,
such as firther illustrated in FIGS. 50-58. With respect to termination module 632
noted above, main panel 724 defined the verious termination locations. With respect
to termination module 940, the front faces 1202 of each connector module 1200
cooperate with each other in termination module 940 to create the array of
termination Iocations of a main panel 1025 of termination module 940. Each
connector module 1200 allows for the mounting of front adapters 134 in one or mare
openings 1203 associated with each connector module 1200. The termination
modules 940 of FIGS. 38 and 39 ere shown without the adapters 134 in openings
1203. Any nmumber of openings can be provided, such as one for all the adapters of
cach module 1200, or more openings, such as one per adapter, or three (2 adapters
134 per opening) in the illustreted embodiment.

The main or front panel section 1025 of termination module 940
defines open front 1020. On one side 1026 a vextical array of guides 1044 are
provided for protecting and retaining the cables, one guide adjacent to each row of
adapters 134. Side 1026 extends generally paralicl 1o side 1016 of termination
module 940. In the illustrated embodiment, one guide 1044 is provided per connector
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module 1200. Each guide 1044 holds the cables from each front connector 142a

disposed in cach row. From guides 1044, the cables extend through a side acoess of
the closest vertical cable guide 660, 662.

An opposite side 1028 of main panel section 1025 includes a plarality
of notches 1030 for recciving s side fange 1228 of connector module 1200, Side
1028 further includes openings 1032 for receiving a fastener or latch 1224 of
connector module 1200, Opposite side 1026 includes notches 1034 for receiving a
similar fastener 1226 on an opposits side of connector module 1200.

Termination module 940 further includes interior horizontal shelves
1050 which gupport and hold the individual connector modnles 1200, Shelves 1050
are partial shelves, not filling the entire inside of termination module 940, This
allows front access through open front 1020 for moamting termination module 940 to
frame 920 through rear fastener holes 1052, and rear alignment holes 1054 through
rear 1018. Alignment holes 1054 assist an installer by receiving pegs associated with
rear panel 942 of rack 930, prior to the insertion of fasteners through fastenes holes

1052.

Side 1016 and rear 1018 each include 2 column of horizontal slots
1072, 1070 for supporting an edge of each shelf 1050. Shelves 1050 further include
tabs 1074, 1076 for receiving a fastener for mounting to fastener holes 1078, 1080 in
rear 1018 and side 1016 to fasten each shelf 1050 in place in termination module 940.

Termination module 940 further includes one or more cable supports
1056 at side opening 1015. Cable supports 1056 protect cables from sharp bends of
fram contacting sny nesrby sharp edges. Cable supports 1056 include a longitndinal
section 1058 extending from side 1057, a bend section 1060, and an edge protector
1062. Top and bottom supports 1056a, b are turned 90° relative to a horizontal
longitudinal axis and help protect entering cables from damage by edge 1017.

Referring now to FIGS. 50-58, connector module 1200 inclades a
housing 1201 including front 1202, and a rear 1204. Front 1202 and rear 1204 are
generally planar. Major sides 1206, 1208 are parallel to one another snd spaced apart
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to define an interior which cooperates with spaced-apart minor sides 1210, 1212 to
bouse fiber optic circuitry. Minor sides 1210, 1212 are generally parallel to each
other. Housing 1201 further defines a rear notch 1216 extending from minor side
1210 to rear 1204. For mounting connector module 1200 to termination module 940,
ead flanges 1220, 1222 are provided, for supporting fasteners, locks or latches 1224,
1226. Flange 1222 is angled relative to the plane defined by front 1202.

Front 1202 of connector moduls includes a plurality of adapters 134
for receiving conaectors 142a of paich cables. Angled retsiners 362 hold each
adapter 134 so its longitudinal axis is at a non-transverse angle to the plane defined by
front 1202. _In rear notch 1216, side segment 1230 of housing 1201 provides a

. mounting surface for rear adapters 134a. Each rexr adapter 1344 receives a rear

connector 142b for the cables from passageway 970. Resr retainers 1240 hold each
rear adapter 134a to housing 1201. Rear soap in retainers 1240 allow convenient
assembly, and removal if neccasary. Adapters 134, 134a can be SC type (ag shown),
FC type, ST type or other. Side flange 1228 extends from major side 1206. If
connector module 1200 is used on left side 932 of frame 920 for a termination modnle
940 on the left side, connector module 1200 is flipped over to have its front engle
toward the right side 934 of frame 920. An angled side segment 1231 connects side
1210 to side segment 1230.

Disposed within housing 1201 of connector module 1200 is one or
more couplers 1242, such as splitters, combiners, wave division multiplexers, etc. for
connecting between rear adapters 134 and front adapters 134. In the example of
FIGS. 57 and 58, 1x2 splitters are provided for couplers 1242, Rear internal
connectors 1244 and fibers 1246 connect to couplers 1242. From couplers 1242,
further fibers 1248 connect to further internal front connectors 1250 st front adapters
134. Comnectors 1244, 1250 are similar connectors to connectors 142a, b. A coupler
holder 1260 may be provided, as desired to secure couplers 1242 in place. Fiber
management guides 1262, 1264 may be provided as appropriate to secure fibers 1246,
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1248 in position. In the example shown, fibers 1246 follow an S-path, followed by &
loop-path before connecting to couplers 1242, and fibers 1248 follow a loop-path.

By providing resr notch 1216, connectors 142b extending from rear
adapters 134a along an exterior of housing 1201 are protected and do not protruds
into central passageway 970 of frame 920. Further, the notch 1216 also allows for a
greater front panel surface area, as well as a greater volume within the housing 1201
for routing of fibers from the rear adapters 134a to the couplers 1242, and then to the
front adapters 134.

Refiaring now to FIGS. 59-61, a sixth preferred embodiment of a
frame 1320 is shown with three termination modules 632 on left side, one termination
module 940, a column of splice trays 244 with divider walls 252, and a colunm of
cable msagement spools 86 and speced-apart sides 82, 84. Further cable guides
1234 and walls 1236 of splice trays 244 are added to assist with cable management in
vertical cabie guides 960, 962. FIGS. 59-61 further illustrate the variety and
versatility of the various frames of the present invention.

Referring now to FIGS. 62-65, a modified preferred embodiment of a
frame 1420 is shown. Termination moduls 1440 includes room for less connector
modules 1200 (10 instead of 12) over termination module 940. Only upper and lower
guides 1056a, b are provided, allowing greater acceas to rear adapters 134a and rear
connectors 142b. Also, module 1440 cannot be flipped to the left side of frame 1420.
A mirror image of module 1440 with appropriately configured notches 1030 to
receive flipped connector modules 1200 would have to be constructed, so as to fit on
the left side of frame 1420.

The above specification, ommples and data provide a complete
description of the manufacture and use of the invention. Since many embodiments of
the invention can be made without departing from the spirit and scope of the
inventiop, the invention resides in the claims hercinafter appended.
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WHAT IS CLAIMED IS:
|

1. A fiber distribution frame comprising:
(a) = rack extending vertically from = bottom to a top, the rack
defining a left side, a right side, a front, and a resar;
(b) a left vertical cable guide with a gide access, the left vertical cable
guide positioned on the left side of the rack, and a right vertical cable guide with a
side access, the right verticsl cable guide positioned on the right side of the mack:
_ (<) #n upper cable termination area positioned on the rack including:

(1) a first panel defining an array of termination locations on a
front portion and on a rear portion of the first panel, the first panel
positioned on the left side of the rack adjucent to the left vertical cable
guide, each array including a plurality of rows and columns of the
termination locations;

(2) = second panel defiping an army of termination locations on
a front portion and on a rear portion of the second panel, the second
panel positioned on the right side of the rack adjacent to the right
vertical cable guide, each array including a plurality of rows and
columns of the termination locations;

(3) accatral cable passagewsy between the first and second
panels;

(4) side cable passagewsys from the centrsl cable passagewny
to access an area between the rear of the reck and the rear portions of
the first and second panels;

(d) a lower cable splice area positioned on the rack, the lower cable
splice area defining a plurality of splice tray bolders;

(e) 2 lower cable passageway from the splice tray holders to the
central cable passagewny of the first and second panels;
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(D a horizonial passagewsy positioned on the rack extending between
the right vertical cable guide, and the left vertical cable guide,

2. The frame of claim 1, wherein the first panel and the second penel are each
positioned &t a noo-perpendicular angle relative to a vertical plme defined by the
front of the rack, the first panel angled toward the left side of the rack, the second
panel sngled toward the right side of the rack.

3. The frame of claim 1, wherein the first panel includes a first vertical array of
extensions positioned adjacent to the side scceas of the left vertical esble guide, and
wherein the second panel includes a second vertical array of extensiony positioned
adjacent t» the side access of the right vertical cable guide, an extension in each of the
first and second vertical arrays of extensions being provided for each row of
termination locations of the respective first and second panels.

4 The frame of claim 1, wherein the splice tray holder includes a plurality of

- spaced spart ungled divider walls each sized to receive a splice tray.

5. The frame of clsim 1, further comprising a cable storage device extending
vertically and mounted to the rack, the cable storage device including at least two
cable storage spools extending in the direction faced by the front of the rack, wherein
the cable storags device can commumicsate with the horizontal passagewsy for passage
of a cable.

6. The frame of claim 1, wherein at least one of the first and second panels is
defined by at least one termination module mounted to the rack, each termination
module including:

a housing baving first and second spaced-apart ends, and first and
sccond spaced-apart sides extending between the ends, the housing inchuding a rear
extending between the first and second ends and the first and second sides to define sn
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interior, the housing defining an open front, with the first and second ends extending
horizontally, the first and socond sides extending generally vertically;

2 main panel mounted to the open front, the main panel including sm
array of openings arranged and sized for holding adapters to define the termination
locations, the adapters being sized for mounting to cable connectors.

7. The frame of claim 6, wherein the main panel is positioned at a non—
perpendicular angle relstive to the first and second sides.

8.  The frame of claim 6, wherein the first panel includes a first vertical array of

. guides positioned adjacent to the side access of the left vertical cable guide, and

wherein the second panel includes a second vertical array of guides positioned
adjacent to the side access of the right vertical cable guide, & guide in each of the first
and second vertical arrsys of guides being provided for each row of termination
locations of the respective first and second penels.

9. The frame of claim §, wherein the main panel includes a plurality of sub—
panels mounted so as to close the open front, each sub-panel including at least one

opening arranged and sized for holding at least one adapter to define the termination
locations.

10.  The frame of claim 9, wherein the housing includes a plurality of spaced-apart
interior shelves, and wherein each of the sub-panels further include a plurality of
front adapters and a resr housing, each rear housing inchuding a side panel including &
plurality of adapters, a fiber optic coupler mounted within the rear housing, and
cables connecting the front adapters to the side adapters.

11.  The frame of claim 10, further comprising an angled retainer mounting the
adapters to the sub-panels.
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12.  The frame of claim 1, further comprising a plurality of adapters, each adapter
mounted to one of the first and second panels,

13.  The frame of claim 12, further comprising an angled retainer monnting the
adapters to the respective first and second panels.

14. A fiber optic termination module comprising:

a housing having first and second spaced apart ends, and first and
second spaced apart sides extending between the ends, the bousing including a rear
extending between the first and second ends and the first and sccond sides o define an
interior, the housing defining an open front, the first and second ends extending
generally horizontally when the termination module is mownted to a
mmmmmmmmmwmdly
mmeummmﬂmwmmwmmmm
including a cable access opening for accessing the interior through one of the ends or

& main panel momnted to the open front, the main penel including an
wrray of openings arranged and sized for holding adapters, the adapters being sized
for mounting to cable connectors;

a cable guide for guiding a cable entering the housing at the cable
access opening.

15. The module of claim 14, wherein the main panel is positioned at a non—
perpendicular angle relistive to the rear, the sides positioned at a generally
perpendicular angle relstive to the resr.

16. The module of claim 14, wherein the main panel includes a vertical array of
extensions for supporting cables connected to the cable connectors.
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17.  The module of claim 14, further comprising a plurality of adapters, each
adapter mounted to ane of the openings in the main panel,

18. The module of claim 17, further comprising an angled retniner mounting the
adapters to the main panel.

19. The module of claim 14, wherein the array of openings defines a plurslity of
rows and columns of individual openings, each sized for one adapter,

20  The modnle of claim 14, wherein the main panel includes a plurality of sub-
panels mounted so as to close the open front, cach sub-penel including at least one
opening arranged and sized fior holding at least one adapter to define the termination
locations.

2l.  The module of claim 20, wherein the housing inciudes a plurality of spaced—
apart interior shelves, and wherein each of the sub-panels further include s phurality
of frant adapters and a rear honsing, each rear housing including a side panel
including a plurality of adapters, a fiber optic coupler mounted within the rear
housing, and cables connecting the front edapters to the side adapters.

22. The module of claim 21, further comprising an angled retainer mounting the
adapters to the sub-pancls.

23. A fiber optic module adapted to be held by a frame, the fiber optic module
& housing including two spaced-apart major sides extending paralicl to one
mnother, the major sides interconnected by two spaced-apart minor sides, extending
parallel to ope another, :the major side the major and minor sides extending between
front and rear ends of the housing, the front end of the housing defining front cable
termination locations, the housing further including a rear notch extending between
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one of the minor sides and the rear end, the notch including a side segment defining
an array of rear cable termination locations;

a fiber optic coupler mounted within the housing;

cables connecting the front and rear cable termination locations and the fiber
optic couplers; and

the front end defining an angled surface positioned at a non-perpendicular
angle to the minor sides.

24. The fiber optic module of claim 23, wherein the side segment and the minor
side associated with the natch are parailel surfaces.

25.  The fiber optic module of claim 23, further comprising front fianges on
opposite ends of the front end, each front flange inclnding a fastener for fastening the
front end of the housing to the frame. -

26. The fiber optic module of claim 23, further comprising a side flange extending
from one of the major sides adjucent to the minor side associsted with the notch,

27.  The fiber optic module of claim 23, further comprising a plurality of adspters,
each sdapter mounted to one of the front end or the side segment to define the front
and rear cable termination locations.

28.  The fiber optic module of claim 27, further comprising an angled retainer
mounting the adapters to the front end.

29. A fiber distribution frame comprising:

(2) a rack extending vertically from a bottom to a top, the rack
defining a left side, a right side, a front, and a rear;
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sids of the rack, and a right vertical cable guide with a side sccess, located on the
right side of the rack;

incinding:

N
s

(b) a left vertical cable guide with a side access, located on the Ieft

(c) a cable termination arca positioned on the rack

(1) a first housing defining an armay of termination locations on
a front portion and on a rear portion of the first housing, the first panel
positioned on the left side of the rack adjacent to the left vertical cablo
guide, each array of the front portion including a plurality of rows snd
columns of the termination locations;

(2) a second housing defining an array of termination locstions
on a front portion andd on a rear portion of the second housimg, the
second panel positioned on the right side of the rack adjacent to the
right vertical cable guide, each array of the front portion including a
plurality of rows and columns of the termination locations;

(3) a central cable passageway between the first and second
housings;

(4) wherein the front portions of first housing and the second
housing are each positioned at & non-perpendicular angle relative to a
vertical plene defined by the front of the rack, the front portion first
housing angled toward the left side of the rack, the frant portion of
second panel angled towerd the right side of the rack.

30. The frame of claim 29, further comprising:

(2) a cable storage device positioned on the rack, the cable storage

device including at least two cable storage spools extending in the direction fiaced by
the fromt of the rack;

(b) a horizontal pussageway positioned on the rack extending between

the right vertical cable guide, and the left vertical cable guide, the cable storage
device in communication with at least one of the left and right vertical cable guides;
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(c) a cable splice area positioned an the rack, the cable splice area
defining a plurality of splice tray holders; .

(d) a cable passagewsy from the splice tray holders to the rear portions
of the first and second housings.

31.  The frame of claim 29, wherein sach of the front portions of first and second
housings are mounted for rotational movement relative to the rack.

32, The frame of claim 29, wherein at least one of the first and second housings
includes a plurality of interior shelves, and a plurality of connector modules

a housing including two spaced-spart major sides extending parallel to one
another, the major sides interconnected by two spaced-apart minor sides, extending
paralle] to one another, the major side the major and minor sidés extending between
front and rear ends of the housing, the front end of the housing defining front cable
texmination locations, the housing further including a rear notch extending between
one of the minor sides and the rear end, the notch including a side segment defining
an array of rear cable termination locstions;

a fiber optic coupler mounted within the housing;

cables connecting the front and rear cable termination locations end the fiber
aptic couplers; and

the front end defining an angled surfisce positioned st a non-perpendicular
angle to the minor sides.

33. A fiber distribution frame comprising:

{2) arack extending vertically from a bottom to a top, the rack
defining a left side, a right side, a front, and a rear;

(b) a left vertical cable guide with a side access, the left vertical cable
guide positioned on the left side of the rack, and a right vertical cable guide with a
side access, the right vertical cable guide positioned on the right side of the rack:
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(c) a cable termination ares positioned on the rack including:

{1) = first panel defining an array of terminstion locations on s
front portion and on a rear portion of the first panel, the first panel
positioned on the left side of the rack adjacent to the left vertical cable
guide, each array including a plurality of rows and calumns of the
termination locations;

(2) a second panel defining an array of termination locations on
a front portion and on & rear portion of the second panel, the second
penel positioned on the right side of the rack adjacent to the right

_ verticl cable gnide, each array inchuding a plurality of rows snd
columns of the termination locaticns;

(3) = central cable passagewsy between the first and second
panels;

(4) side cable passagewnys from the cenfral cabls passagoway
to access an area between the rear of the rack and the rear portions of
the first and second panels;

(d) ahoriznntal passageway positioned on the rack extending between
the right vertical cable guide, and the left vertical cable guide;

(¢) wherein at least one of the first and second panels is defined by at least one
termination module mounted to the rack, each termination module including:

a housing having first and second spaced-apart ends, and first and
second spaced-apert sides extending between the ends, the housing including a rear
extending between the first and second ends and the first and second sides to define an
interior, the housing defining an open front bounded by the first and second ends and
the first and second sides, the first and second ends extending generally horizontally,
the first and second sides extending generally vertically;

a main panel mounted to the open front, the main panel including an
array of openings arranged and sized for holding adapters to define the termination
locations, the adapters being sized for mounting to cable connectors, wherein the
main panel includes a plurality of sub-pansls mounted 50 as to close the open front,
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each sub-panel including at leact one opening axranged and sized for holding at least
ono adapter to define the termination locations, wherein the housing includes s
plurality of spaced-apart interior sheives, and wherein each of the sub-panels further
include a plurality of front adapters and a rear housing, each rear housing including a
side panel including a plurality of adaptere, a fiber optic coupler mounted within the’
rear housing, and cables connecting the front adepters to the side adapters.

34.  The frame of claim 33, wherein the first panel and the second panel are each
positioned at a non-perpendicular engle relative to a vertical plane defined by the
front of the rack, the first panel angled toward the left side of the rack, the second
panel angled toward the right side of the rack.

35.  The frame of claim 33, further comprising a cable storage device extending
vertically ind mounted to the rack, the cable storage device including at least two
cable storage spools extending in the direction ficed by the front of the rack, wherein
the cable st wage device can communicate with the horizontal passageway for passage
of a cable,

36. The fi ume of claim 33, further comprising an angled retainer mounting the
adapters to th sub-panels.

37. A fiber optic termination module comprising: ]

a housing having first and second spaced apart ends, and first and
second spaced apart sides extending betoreen the ends, the housing including a rear
extending between the first and second ends and the first and second sides to define an
interior, the housing defining an open front bounded by the first and second ends and
when the termination module is mounted to a telecommunications rack, the first and
second sides extending generally vertically when the termination module is mounted
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to the telecommunications rack, the housing including a cable access opening for
accessing the interior through one of the ends or sides;

& main pane]l mounted to the open front, the main panel including an
array of openings arranged and sized for holding adapters, the adapters being sized
for mounting to cable connectors, wherein the raain panel is positioned at a non—
perpendicular angle relative to the rear, the sides positioned at & gencrally
perpendicular angle relative to the rear.

38. The module of claim 37, wherein the main panel includes a vertical array of
utuisiomfg_rswpor&ngubluwmm&mm:nblemmm

39. The module of claim 37, further comprising a plurality of adapters, each
adapter mounted to one of the openings in the main panel.

40. The module of claim 39, further comprising an angled retainer mounting the
adapters to the main panel.

41. The module of claim 37, wherein the array of openings defines a plurality of
rows and columms of individual openings, each sized for one adapter.

42. The module of claim 37, wherein the main panel includes a plurality of sub—
panels mounted so as to close the open front, each sub-panel including st east one
opening srranged and sized for holding at lesst one adapter to define the termination

43.  The module of claim 42, wherein the housing includes a plurality of spaced—
apart interior shelves, and wherein each of the sub-panels further include a plurality
of front adapters and a rear housing, each rear housing including a side panel
including a plurality of adspters, a fiber optic coupler mounted within the rear
housing, and cables connecting the front adapters to the sida adapters.

41
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44. The module of claim 43, further comprising an angled retainer mounting the
adapters to the sub-panels.

45. A fiber optic module adapted to be held by a frame, the fiber optic module

- .

a bousing including two spaced-spart major sides extending paralle] o one
anather, the major sides interconnected by two spaced-spart minar sides, extending
parallel t0 one another, the msjor side the major and minor sides extending between
front and resr ends of the housing, the front end of the housing defining front cable
termination locations, the housing further including a rear notch extanding between
one of the minor sides and the rear end, the notch including a side segment defining
an array of rear cable termination locations;

wherein the side segment and the minor side associated ‘with the notch are
purallel surfaces;

wherein the front end defines an angled surface positioned at a non—
perpendicular angle to the minor sides;

front flanges on opposite ends of the front end, each front fiange including a
fastener for fastening the front end of the housing to the frame;

a side flange extending from one of the major sides adjacent to the minor side
associated with the notch.

46.  The fiber optic module of claim 45, further comprising:

a fiber optic coupler mounted within the housing;

cables connecting the front and rear cable termination locations and the fiber
optic couplers.

47.  The fiber optic module of claim 46, further comprising & plurality of adapters,
each adapter mounted to one of the front end or the side segment to define the front
and rear cable termination locations.

42
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48.  The fiber optic module of claim 47, further comprising an angled retainer
mounting the adapters to the front end.

49. A fiber distribution frame comyprising:

(a) arack extending vertically fram a bottom to a top, the rack

defining a left side, a right side, a front, and a rear;

(b) a left vextical cable guide with a side access, located on the left

gide of the rack, and a righi vertical cable guide with a side access, located on the
right side of the rack; )

including:

(c) & cable termination area positioned an the rack

(1) a first housing defining an array of termination locations on
a front portion and on a rear portion of the first ousing, the first panel
positioned on the left side of the rack adjacent to the left vertical cable
guide, each array of the front portion including a plurality of rows and
calumns of the termination locations;

(2) a second housing defining an array of termination locations
on a front portion and on a rear portion of the second housing, the
second panel positioned on the right side of the rack adjacent to the
right vertical cable guide, each arrsy of the front portion including a
plurality of rows and columns of the front termination locations;

(3) a cable passagewny extending vertically along the rack and
in communication with the front termination locations;

(4) wherein the front portions of first housing and the second
housing are each positioned at a non-perpendicular angle relative to 2
vertical plane defined by the front of the rack, the front portion first
housing sngled toward the left side of the rack, the front portion of
second panel angled toward the right side of the rack.
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50.  The frame of claim 49, firther comprising:

(s) a cable storage device positioned on the rack, the cable storage
device including at least two cable storage spools extending in the direction faced by
the front of the rack;

(b) a horizontal passagewsy positioned on the rack extending between
device in communication with at lcast one of the left and right vertical cable gnides;

(c) a cable splice area positioned on the rack, the cable splice area
defining a plurality of splice tray holders;

* (d) = cable passagewny from the splice tray holders to the rear portions
of the first end second housings.

51.  The frame of claim 49, wherein cach of the front portions of first and second
housings are mounted for rotational movement relative to the rack.

52.  The frame of claim 49, wherein st least one of the first and second housings
includes a plurality of interior shelves, and a plurality of connector modules
positioned one per shelf, each copnector module including:

& housing including two spaced-spart major sides extending parallel to one
tnother, the major sides interconnected by two spaced-apart minor sides, extending
parallel to one another, the major side the major and minor sides extending between
front and rear ends of the housing, the front end of the housing defining front ceble
termination locations, the bousing further including a rear notch extending between
one of the minor sides and the rear end, the notch including a side segment defining
an array of rear cable termination locations;

a fiber optic coupler mounted within the housing;

cables connecting the front and rear cable termination locations snd the fiber
optic couplers; and

the front end defining an angled surface positioned at a non-perpendicular
angle to the minor sides.



DO20S0" 0TF2E9560

10

g
\
Abstract .

A fiber optic telecommmmications frame is provided including panels
having front and rear tzrmination locations, the panels positioned on left and right
sides of the frame. The frame includes vertical access for the rear cables. The frame
frame further inchudes cable storage spools for the patch cables. The frame includes &
borizontal passage linking the left and right panels and the cable guides. A Jower
portion of the frame defines splice tray bolders and a central passage from the splice
tray holders to the rear sides of the left and right panels. From a front of each panel,
access to a rear of the panel is provided by the hinged panels. Alterpatively, the
pancls can form connector modules with front teanination locations and rear
connection locations for connecting to the rear cables. The modules can house
couplers, such as splitters, combiners, and wave division nmitiplexers.

-

Lt wx enm -

*Suptums Eall" mal label mmabews —L 5 6 0'"_}
.....;.._21%_1‘_%
3 harshy sertify Wt tils peper or fis is baing dspasised with the U.1. Mwotal Sewvise

"Hsgsess Nall Jest OSSise
to Miicsayes” Sanwvigs wiar 37 CFR 1.10 =u (e dube fadissted sheve aad Ls adSvugeed be BOE FATHSY ANLECRETON.

e e Seven. C. Broegs
— Sloven C. Beruess

45




o 67 9

Unfizd Steizs Patent Applicstion
COMEINED DECLARATION AND FOWER OF ATTORNEY

As u below named inventor ] hereby declare that: nry residence, post office address and citizenship are as stated bolow next to my
oame; thet -

Al

I verily beliove | am the ariginal, firet and sols inrventor (if anly one name is listed balow) or & joint inventor (if plural inventors
wre named below) of the subject matier which ia elaimed and for which a patent is sought on the invention entitied: OPTICAL FIBER
DISTRIBUTION FRAME WITH CONNECTOR MODULES

b.[J wasfiledon  ms applicstion serialno.  and was emendedan  (if applicable) (in the case of a PCT-filed spplication)
described and chaimied in intemationalne.  filed edssemendedon  (if any), which I have reviowed and for which I solicita
United States patent.

T horeby state that I have reviewed and understand the contenta of the above-identified specificatian, including the claima, as smended by
my smendment referred to above.

1 acknowledge the duty to disciose Information which is material 1o the patantability of this spplicstion in sccandsnce with Title 37, Code of
Federal Regnistions, § 1,56 (utached hareto).

(m ]
iereby claim foreign priority benefita ander Title 35, United States Cade, § 119/36S of my fixeign spplication(s) for patent or inventor's
i listed below snd have also ldentifind below any foreign spplication for patent or mventos’s certificate having a filing date before
it of the application on the busis of which priarity Is clximed:

NE 5o such spplicstions have been filed.
ED such spplications have been filed m follows:
FOREIGN AFFLICA P ANY, CLAIMING FRIORTTY UNDER 35 TEC § 119
APPLICATION NUMBER PATE OF FILING DATE OF ESSUE
{day, meuth, year) {duy, menth, your)

i#

ALL FOREIGN AFPLICA IF ANY, FILED BEXFORE TEE PRIORITY APPLICA
APPLECATION NUMBER PATE OF FILING DATE OF BSUE |

{day, manik, year) (dxy, month, year) |

I harcby claim the banefit under Titie 35, United States Code, § 120/365 of any United Seates and PCT intwrnational application(s) Listed
below and, insofar as the subject mattor of each of the cixims of this spplication is not disclosed in the pricr United States application In the
mumner provided by the first peragmph of Titlo 35, United States Coda, § 112, I scknowledge the duty to disclose material infiymation sa

defined in Title 37, Code of Federal Roguixtions, § 1.56(s) which occurred betwoen the filing date of the prior applivation and the national
ar PCT intemational fiiing dste of this sppHeation.

LS. APPLICATION NUMBER DATE OF FILING (day, mouth, year) STATUS (patented, pending, abandened) |
0N259,860 March 1, 1999
OIS SM4 Jume 3, 1999 Pending
012,674 October 3, 1999 Pendlog

I hereby claim the benafit under Title 35, Unlted States Coda § 119(e) of any United States provisional spplication(s) Histed below:

I U.S. FROVISIONAL APFLICATION NUMBER DATE OF FILING (Duy, Month, Your) I




L

Lbé ﬁéq,

1 hereby appoint the foliowmglnumy(.)nﬂwmm:)lopmmlh-lpprmmndmmnnnﬂhn-lmhhm

Trademark Office connected
Albrecht, John W, Rog. No. 40431 Lacy, PaulE. Rog. No. 38946
Anderson, Gregg 1. Reg. No. 28,228 Larson, James A. Reg. No. 40,443
Batzli, Brizn H. Reg. No. 32,960 Liepa, Marm E. Reg. No. 40,066
Beard, John L. Reg. No. 27,612 Lindquist, Timoathy A. Reg. No. 40,701
Berma, Jahn M. Rag. No. 43496 Lycke, Lawrence E. Reg. No. 38,540
Black, Brues E. Reg. No. 41,622 MeAuley, Steven A_ Reg. No. P-46,084
Branch, Jolm W. Reg. No. 41,633 McDonald, Deniel W. Reg. No. 32,044
Bromer, Dennis C, Reg. No. 40,528 Mclntyre, Jr., Willlam P Rog. No. P-44,921
Brusss, Steven C. Reg. No. 34,130 Maualler, Douglas P. Reg. No. 30,300
Byme, Linda M. Rog. No. 32,404 Pauly, Duniel M. Reg. No. 40,123
Carison, Alan G. Reg. No. 25,959 Phillips, John B Reg. No. 37,206
Caspers, Philip P. Rag No. 33227 Plunkett, Theodore Reg. No. 37,209
Chispetin, Jsmes R Reg. No. 39,634 Panl Reg. No. 46,068
Cliffard, Jobm A. Reg. No. 30,247 Pytel, Melisa J. Reg. No. 41,512
Cochran, William W. Reg. No. 26,652 Qualey, Terry Reg. No. 25,148
Daignault, Ronald A, Rog, No. 25,968 Reich, John C. Rog. No. 37,703
Duley, Dennls B Reg. No. 34994 Railend, Bar] D. Reg. Na. 25,767
Dulglish, Loalie B. Reg. No. 40,579 Scimaltz, David G Rog. No. 39,528
Daulton, Julie R. Reg. No. 36414 Schumen, Mark D Reg. No. 31,197
DeVries Smith, Katherine M. Reg. No. 42,157 Schumann, Michael D Reg. No. 30,422
DiPietro, Mark 1. Reg. No. 28,707 Scull, Timixhy B, Reg. No. 42,137
Edell, Robert T. Reg. No. 20,187 Scbeld, Gregory A. Reg. No, 33,280
B Rymn, Sendn Reg. No. 39,667 Skoog, Mark T. Reg. No. 40,178
ilance, Robert J. Rag. No. 40,620 Spolhnan, Steven J Reg. No. 45,124
Wiesgin, Matthow J. Reg. No. 44,128 Stoll-DeBell, Kirstin L. ~ Rog. No. 43,164
11z, Charles E. Reg. No. 26,896 Sumner, Tolm P Reg. No. 29,114
Alan G, Reg. No. 38472 Swenson, Erik G Reg Na. 43,147
Jolm D. Reg. No. 13,223 Tellekaon, David K Reg No. 32314
Richard Reg. No. 41,304 Trenbath, Jon R. Reg. No. 38,344
Jobn J. Reg. No, 33,112 Underhill, Albert L. Reg. No. 27,403
Cuetis B. Rag. No. 29,165 Vandenburgh, I. Dersk Reg No.32.179
Randall A, Reg. No, 31,138 Wahl, Jobn R. Reg-No. 33,044
toey, Jr., Richard J. Reg. No. 42,668 Wesve, Kamrie G, Reg. No. 43,245
Scatt W. Reg. No. 39,721 Walter, Pan] A Reg. No. 20,890
{@Padicvitch, Natalio D. Reg. No. 34,196 Whipps, Brian Reg. No. 43,261
jeker, Shankat Reg. No. 34,049 Wickhem, 1. Ssot Reg, No. 41,376
Joseph ML Reg. No. 37,160 Willisms, Douglas J. Reg. No. 27,054
, Denise Reg. No. 33914 'Witt, Jonelle Reg. No. 41,950
Jeramie 1. Reg. No. 42,724 W, Tong Reg. No. 43,361
Knearl, Homer L., Rag. No. 21,197 Xu, Min 8, Reg. No. 39,536
Kowalichyk, Alsn W. Reg. No. 31,535 Zeuli, Anthony R Reg No. 45255
Kovnlchyk, Katherine M. Reg. No. 36,343

[ hersby sntharies them to 2ct and rely on instructions from and communicate dirvectly with the

N

porson/assignes/sttorney/firm/
whao/which first sends/sent this case to them snd by whom/which I herery declsre that | have consextod after full diselosure to be
represented unless/ontil | instract Merchant & Goald P.C. m the contrary.

Pleaso direct all corespondence in this cass to Marchant & Gould P.C. st the sddress indicated below:
Merchant & Gould P.C.

P.O, Box 2903
Minnespolis, MN $§5402-0903




——————

12 g q@’
. IhllbydenllreﬂntlllmmlhhuﬁlﬁmmMmMﬂﬂﬂMMuhﬁmﬂmdhﬁe{m

elieved to be true; and forther that these statements were made with the knowledge that wiilfa] false satements and the like so made are
punishabls by fine or imprisomment; or bath, under Section 1001 of Title 18 of the United Statns Code and that such willfial false statements
may jeopardizs the validity of the spplication or amy patent lusued thereon.

Full Name Family Name m@'_-ﬂl_- Sccsad Glvea Name 1
2 Of laventor Pustz Cuth Leo
0 | Reshienen City Stat or Fereign Countyy Comntry of Cliizenship
& Ctnenship | ApploVelley Miunesota USA
1 ] Pest Otiee Past Office Address Oy State & Tip Code/Country
Address 13570 Gossmney Wy Apple Vallay Minneacts 35124 US.A.
Signsiure of Inventor 201; Data:
I- Pull Nasis Family Nama First Given Name amnam_-n- ‘.H
2 Of Inventer Dusteshnft Gary E
0 | Resldenee iy State or Forelgn Couniry Country of Cltizeaship
& Clilsenship Edeny Praivin Minpesots USA
2 Fost Offiee Feat Of2ee Adien City Siate & Zip Code/Comiry
Addrem S350 Highview Drive Bdws Praitle Misnewowm $SM7 USA.
Jignatere af Envexter 263 Date:
Famlly Name First Glven Nama wr Satany] Ghven Name
Rapp Davld E
Oty State or Forcign Country Country of Citizembip
Bdwn Prelsle Minoasoin ) USA
Pust Office Addrem Oy Statke & Zip Code’Conntry
13781 Cartnody Drive Edon Prabrin. Mbwceots 35347 US.A.
of Juvenior 203 Date:
Farslly Nams First Givan Name Sccond Givan Name
Velexhelmer Trey Anchony
Chy Sote or Foreiga Comtry Country of Ciizenship
Bloomington Minassots UsSA
Post Office Addres Qty Stats & Zip Cede/Coustry
$716 WooddlMY Rowd Bloowington Misnasoms 53438 USA.
Sigaature of Lavengor 20:4: Dt
Fell Namne Famfly Name First Given Neme lnﬂ:nmlne
F Of Inventor Thwod Thomas C.
0 | Resdenes Qty Stats o Foreiga Comntry Comntry of Cliburnship
& Citheemnblp
§ | PestOffier Pust Offics Addren Chy Suie & Lip Code/Constry
Adidcess
Sigasture of Inventor 205: Date:
S,




First Clvea Name Sccond Given Name
F | Of Inventor Holmberg Mutthow L
T Residence Ciy Stats or Pareigs Caxntry Cowntry of Cltizenghip
& Cithcnebip
¢ Fost Office Past Office Addreny Chy State & Tip Code/Coantry
Address

o020sS0" DFSE9S60



14 ?é_@’q
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Attorney Docket No. 2316.1011USI4 77 q
OPTICAL FIBER DISTRIBUTION FRAME WITH
CONNECTOR MODULES

Related Applications
This application is a continuation-in-part of application Serial No.
09/259,860 filed March 1, 1999, Serial No. 09/325,584, filed June 3, 1999, Serial No.
09/412,674, filed October 5, 1999, and Serial No. 09/563,210, filed May 2, 2000, the
disclosures of which are hereby incorparated by reference.

Background of the Invention

1. Field of the Invention

This invention pertsins to the telecommunications industry. More
particularly, this invention pertains to a high-density fiber distribiftion frams for use in

2. Description of the Prior Art

In the telecommunications industry, use of fiber optic cables for carrying
transmisgion signals is rapidly growing. To connect fiber optic equipment, fiber
distribution frames have been developed. Examples of prior art fiber distribution
frames are shown in commonly assigned U.S. Patent Nos. 4,995,688; 5,497, 444; and
5,758,003. In each of the fiber distribution frames of the prior pateats, a plurality of
adapters sre provided which permit sttachment of fiber optic connectors to both sides of
cach adapter in order to optically couple two fiber optic cables. Cables from the
adapters sre connected to various pieces of fiber optic equipment. Using patch cords or
cables between the adapters, the pieces of optical equipment sre then cross-connected
through the frame. The frame defines a demarcation point between the equipment.

The use of modular fiber optic connector modules is known for
performing so-called cross-connect applications. U.S. Paient Noa. 5,432,875 and
5,363,465, and PCT Publication W000/05611 to ADC Telecommumications, Inc.

1
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concem fiber optic connector modules and chassis designa for receiving the modules ia Zaa
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continuous need for further advances to maintain a high-density of connector termi- als.

There ere further needs for ready access to the fiber optic connectors and couplers,

enhanced fiber management, and avoidance of excessive bending and stresses on s

fiber optic cables.

of the Invention

One aspect of the present invention relates to a fiber distribution frame
comprising & rack extending vertically from & bottom to a top, the rack defining a left
side, a right side, a front, and & resr, The frame inchudes a lef vertical cable guide with
a side access on the left side of the mck, end n right vertical cable guide with a side
access on the right side of the rack. At least a portion of the frame defines a cable
termination area. The termination ares includes: (1) a first panel defining an amray of
termination locations on a front portion, the first panel positioned on the left side of the
rack adjacent to the Jeft vestical cable guide, and (Z) a second panel defining an array of
termination locations on a front portion, the second panel positioned on the right side of
the rack adjacent to the right vestical cable guide. A central cable passageway extends
between the first and second penels. The frame also inchudes a horizontal passagewsy
for patch cables positioned on the front side of the rack extending between the right
vertical cable guide, and the left vestical cable guide. The first and second panels may
receive individual adapters, being sized for mounting to cable cannactors.
Alternatively, the panels may be defined by adapters sssocisted with modular units for
bousing fiber couplers, such as splitters, combiners, and wave division multiplexers.
Cables from the central cable passagewny are optically linked through the panels to the

In some preferred embodiments the frame also includes a lower cable
splice arca positioned on the rack with the lower cable splice area defining a plurality of

2
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splice try holders. In this embodiment, the frame further includes s cable passagewe;/ ,ngll

from the splice tray holders to the central cable passageway.

Cable storage features may also be provided on the rack, in some
preferred embodiments.

The present invention also relates to a fiber optic termination modul~
comprising a housing having first and second spaced apart ends, and first and second
spaced apart sides extending between the ends. The housing includes a rear extending
between the first and second ends, and the first and second sides to define an intecior.
The housing defines an open front, with the first and second ends extending generally
horizontally when the termination module is mounted to a telecommunications rack,
module is mounted to the talecommunications rack. A main panel closes the open front
and includes an array of openings arranged and sized for holding adapters, with the
adspters being sized for mounting to cable connectors. The main panel may be made of
module. The termination module which receives the modular units preferably includes
shelves, slides, guides, or other structure for holding each unit. Preferably, the main
panel is st 8 non-perpendicnlar angle relative to a plans definad by the rear. In some
embodiments, the termination module can be reversed in vertical orientation between
left and right sides of the mck.

A further aspect of the present invention relates to a fiber optic module
including a housing having two spaced-apart major sides interconnected by two spaced-
apart minor sides, and a rear notch. On a front of the housing, a plurality of front
adapters are provided for use in connecting to cable connectors. The rear notch of the
module includes a side segment presenting a plurality of rear adapters for connecting to
further cable connectors. Cables are disposed within the housing for connecting the rear
adapters with the front adapters. Preferably, the front is at a non-perpendicular angle
relative to & plane defined by the minor sides. The module preferably includes at least
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ane side flange extending from one of the major sides, and two front flanges extending
from the front for mounting to a fiber optic termination module or other rack structure.

Brief Description of the Drawings

FIQ. 1 is a front, top and right side perspective view of a first
embodiment of a fiber distribution frame according to the present invention, with
portions shown in exploded view, and with the front doors removed;

FIG. 2 is a front view of the frame of FIG. 1, showing the upper front
doors in the open positions, and the lower frant doars in the closed positions;

FIG. 3 is a right side view of the frame of FIG. 1, showing the upper and
lower doors in the closed positions;

FIG. 4 is a front, top and right side perspoctive view of one of the
termination modules in the frame of FIG. 1;

FIG. 5 is a top vicw of the termination module of FIG. 4;

FIG. 6 is a front, top and right side perspective view of the termination
module of FIQ. 4, shown with the main panel and the cable access door pivoted to open
positions;

FIQ. 7 is a top view of the termination module of FIG. 6 with the main
panel and the cable access door in the open positions;

FIG. 8 is a front, top and left side perspective view of the termination
module, with portions removed, and with the main panel in the open position, showing
exemplary ceble pathways;

FIQ. 9 is a front, top and right side perspective view of the main housing
of the termination module;

FIQ. 10 is a front view of the main housing of FIG. 9;

FIG. 11 is a cross-sectional top view of the frame taken along lines 11-11
of FIG. 2;

FIG. 12 is a cross-sectional top view of the frame taken along lines 12-12
of FIG. 2;
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FIG. 13 is a cross-sectional top view of the frame taken along the lines
13-13 of FIG. 2

FIG. 14 is a front, top and right side perspective view of a second
embodiment of a fiber distribution frame according to the present invention, with
portions shown in exploded view;

FIG. 15 is a front view of the frame of FIG. 14;

FIG. 16 is a right side view of the frame of FIG. 14;

FIG. 17 is a front, top and right side perspective view of one of the
termination modules in the frame of FIG. 14;

FIQ. 18 is a top view of the termination module of FIG. 17;

FIQ. 19 is & front, top and right side perspactive view of the termination
module of FIQ. 17, shown with the main panel pivoted to the open position;

HG.ZOiubpviuwofﬂ:ehmimﬁmmdnleoiﬂG. 19 with the roain
panel in the open position;

FIQ. 21 is a front, top and left side perspective view of the termination
module of FIG. 17, with the main panel in the open position, showing exemplary cable
pathways;

FIQG. 22 is a front, top and right side perspective view of the main
bousing of the termination module of FIG. 17;

FIG. 23 is a front view of the main housing of FIG. 22;

FIG. 24 is a top view of the framne of FIQ. 14;

FIG. 25 is a front, top and right side perspective view of a third
embodiment of a fiber distribution frame acoording to the present invention;

FIG. 26 is a front, top and right side perspective view of the frame of
FIG. 25, showing features in exploded view;

FIG. 27 is a front, top and right side perspective view of the frams of
FIG. 25, showing the splice tray assembly in a reversed orientation to the frame of FIG.
25;
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FIG. 28 is a pexspective view of an upper cable ring from the frame of
FIGS. 25-27;

FIG. 29 is a top view of the cable ring of FIG. 28;

FIG. 30 is a front, top and right side perspective view of a fourth
embodiment of a fiber distribution frame according to the present invention, with
portions of the frame removed, and with one of the panels in a pivoted open position;

FIG. 31 is a front view of the frame of FIG. 30;

FIG. 32 is a front, top and right side perspective view of an upper portion
of the frame of FIG. 30;

FIG. 33 is a front, top and left side perspective view of one of the
termination modules in the frame of FIG. 30;

FIQ. 34 is a front, top and left side perspective view of the termination
module of FIG. 33, shown with the main panel] pivoted to the open position;

FIG. 3Sinfrm1.top|ndle!t:idepu1peeﬁvevie';rofﬂutumimﬁm
module of FIG. 34, with the main panel in the open position, showing exemplary cable
patirways;

FIG. 36 is a front, top and right side perspective view of the termination
maodule shown in FIG. 35 with the exemplary cable pathways;

FIG. 37 is a front, top and rigit side perspoctive view of a termination
module like the view of FIG. 35, and showing a pratective cable cover mounted to the
main panel; the termination module of FIG. 37 configured end arranged for the left side
of the frame of FIG. 30; _

FIG. 38 is a front, top and left side perspective view of a fifth
embodiment of a fiber distribution frame according to the present invention, with the
termmination locations not shown, and with a lower partion of the frame shown with the
cable management structure removed;

FIG. 39 is a front view of the frame of FIG. 38;

FIQ. 40 is a top view of the frame of FIG. 38;
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FIQ. 41 is a front, top and left side perspective view of one of the
termination modules from the right side of the frame of FIG. 38 for holding connector
modules;

FIG. 42 is a rear, top and left side perspective view of the termination
module of FIG. 41;

FIG. 43 is a front, top and right side perspective view of the termination
module of FIG. 41, shown without the connector modules;

FIG. 44 is a rear, top and right side perspective view of the termination
module of F1G.43; -

FIQ. 45 is a front view of the termination module of FIG. 43;

FIG. 46 is a right side view of the termination module of FIG. 43;

FIG. 47 is a rear view of the termination module of FIQ. 43;

FIG. 48 is a lef side view of the termination module of FIG. 43;

HG.ﬂhabpvicwofthetunﬁnlﬁmmduhu-f’FlG. 43;

FIG. 50 is a front, top and right side perspective view of one of the
connector modules removed from the termination module of FIG. 41;

FIG. 51 is a rear, top and right side perspective view of the connector
module of the termination module of FIG. 50;

FIG. 52 is a front view of the connector moduie of FIG. 50;

FIG. 53 is a right side view of the connector module of FIG. 50;

FIQ. 54 is a rear view of the comector module of FIG. 50;

FIG. 55 is a left side view of the connector module of FIG. 50;

FIG. 56 is a top view of the connector module of FIG. 50;

FIGS. 57 and 58 are top views of the connector module of FIG. 50,
shown with the top cover removed, exposing the intarnal connectors, cables, couplers,
and related fiber management structore for one example configuration;

FI@. 59 is a fromt, top and left side perspective view of a sixth
embodiment of a fiber distribution frame acconding to the present invention, with
portions removed;
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FIG. 60 is a front view of the frame of FIG. 59;
FIG. 61 is a top view of the frame of FIC. 59;
FIG. 62 is a front, top and left side perspective view of a seventh

embodiment of a fiber distribation frame according to the present invention, with

- portions removed;

FIG. 63 is a front view of the frame of FIG. 62;

FIG. 64 is a front, top and right side perspective view of the termination
module from the right side of the frame of FIG. 62;

FIG. 65 is a rear, top snd left side view of the termination module of
FIG. 64;

FIG. 66 is a front, top and left side perspective view of an alternative
termination module to the termination module of FIGS. 64 and 65;

FIG. 67 is a front, top and right side perspective view of the connector
module used in the termination module of FIG. 66, shown without adapters or reteiners;

FIQG. 68 is a rear, top and left side perspective view of the connector
module of FIG. 67;

FIQ. 69 is a front view of the connector module of FIG. 67;

F1G. 70 is a top view of the connector module of FIG. 67;

FIQ. 71 is a resr, top and right side view of the connector module of FIG.
67;

FIG. 72 is a rear view of the connector module of FIG. 67;

FIG. 73 is a fromt, top end right side perspoctive view of an altornative
comnector module to the connector module of FIG. 67, including two rows of openings;

FIG. 74 is & rear, top and left side perspective view of the connector
module of FIG. 73;

FIG. 75 is a fromt view of the connector module of F1G. 73;

FIG. 76 is & top view of the connector module of FIG. 73,
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Detailed Description of the Preferred Embodiments

Referring to FIGS. 1-3, ane preferred embodiment of a bay or frame 20
is shown for splicing, terminating, and managing fiber optic cables within the frame.
Further features of frame 20 are shown in FIGS. 4-13. An upper portion 22 of frame 20
defines a termination and storage ares. A lower portion 24 of framie 20 defines a splice
area. Cables containing one or more individual optical Sbers enter frame 20 typically
from an overhead cable environment through a top 26 of frame 20, or from a raised
floor environment at a bottom 28 of frame 20. If the cables are pre-terminated, the
cables extend directly to termination and storage area 22. If the cables entering frame
20 are not pre-terminated, the cables extend to splice area 24 for splicing to terminsted
cables. From splice arca 24, the cables then extend to termination and storage ares 2.
In termination and storage area 22, a plurality of acceasible termination locations are
provided fior the terminated cables and fior connecting other cables to the terminated
cables, such as patch cords of cables. Utilizing patch cables, telecommunications
equipment can be cross-cannected between the termination locations through fame 20.

Frame 20 includes a rack 30 which supports a phurality of termination
miodules 32. In the preferred ambodiment, left and right arrays 34, 36 of termination
modules 32 are provided. Each amay 34, 36 in the illustrated embodiment includes
three individual termination modules 32a (et side), 32b (right side).

Rack 30 also supports an inner bay management panel 40 positioned
between arrays 34, 36 of termination modules 32 for urganizing and storing excess
lengths of patch cables. Preferably, inner bay mansgement panel 40 inclades a vertical
array of individual modules or sections 40a. By providing individual termination
modules 32a, 32b and individual sections 40a of imner bay management panal 40 ali of
which are separately mountable to mack 30, these modules can be added at different
times to rack 30, and replaced, if desired. Also, customized frames 20 can be provided
where other fiber optic management equipment may be utilized in one or more of the
areas in rack 30 instead of the six termination modules 32a, 32b and the three sections
40a of inner bay management panel 40 of the illustrated embodiment.

9
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Rack 30 further supports a splice tray assembly 44, for holding a
plurality of splice trays 46. In the preferred embodiment, frame 20 includes two
vertically stacked splice tray assemblies 44. Each splice tray 46 includes structure for
holding the ends of a plurality of fiber optic cables, and for holding individual splices
between the ends of the cables. A variety of splice tays 46 may be used. Example
splice trays are shown in commonly assigned U.S. Applicstion Serial Number
05/158,182, filed September 21, 1998, the disclosure of which is hereby incorporated by
reference.

Rack 30 forther supports a horizontal cable tray 50 positioned between
termination and storage area 22 and splice area 24. Horizontal tray 50 supports patch
cebles an a front of frame 20 extending between the left and right arrays 34, 36 of
termination modules 32 and inner bay management panel 40. Tmry 50 also supports
patch cables extending between frame 20 and further frames 20 or other
telecommmmications equipment in an adjacent area. l

Frame 20 preferably includes hingedly mounted upper front doors 52, 54,
snd hingedly mounted lower front doors 56, 58 for protection of the cables, connectixs,
adapters and splice trays. Upper front doars 52, 54 pivot about vestical axes. Lower
front doors 56, 58 pivot about horizontal axes. The doors preferably include one or
more latches 59 to retain them in the closed positions.

" Rack 30 further supports two vertical cable guides 60, 62, one on each
side of rack 30, for use in managing and protecting patch cables adjacent to a front of
frame 20. Cable guides 60, 62 include a plurslity of spaced apart fingers 65 which
permit cable access to an interior of each of cable guides 60, 62 through a vertical side
of each gnide. In tho illustrated embodiment, each cable guide 60, 62 also includes
hinge plates 64 for forming a portion of the hinge for upper front doors 52, 54. Each
cabls guide 60, 62 is preferably made in segments, as part of the modular design of
frame 20.

For ease of assemhly, and versatility in use, components making up
frame 20 arc preferably separate components held together by fasteners. For example,

10
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in the illustraied embodiment, termination modules 32, inner bay management panel 40,
splice tray asscmblies 44, cable tray 50, and cable guides 60, 62 are separate from rack
30. ' '

Frame 20 defines various access openings to permit cables to enter frame
20. At bottom 28 of frame 20, a center opening 66 allows cables to enter frame 20 from
a raised floor environment. Central passage 68 allows the cables to pass to the
individual splice trays 46. Ties 69 (FIGS. 11 and 12) are provided to securely tie the
incoming cables to frame 20. A central opening 70 in cable trxy 50 links splice area 24
to termination and storage ares 22. Adjacent to top 26 of frame 20, access openings are
provided by a rear central opening 72 or two top openings 74, 76, one in each top -
termination module 32. For pre-terminated cables, the cables can be passed directly
through top openings 74, 76 for termination in the termination modules 32. For cables
which are spliced to terminated cables, rear opening: 72 opens into a rear vestical
pessage 78 which extends down to splice arca 24, and ties 69, for splicing to the -
termination cables at splice trays 46.

Reforring to FIGS. 1,2 and 13, each section 40 of inner bay
management pancl 40 includes a center section 80, two forwardly extending opposed
sides 82, 84, and one or more vertically spaced central spools 86 forwardly extending
from center section 80. Spools 86 provide for storage of excess cable lengths for patch
cables, such as the patch cables extending between left and right arrays 34, 36 of
termination modules 32. Preferably, each section 40a includes two spoals 86, such that
when only one section is provided, cable storage capability is provided.

Referring now to FIGS. 1, 2, and 12, cach splice tray assembly 44
inchudes a main horizontal sapport 90, a main back support 91, a plurality of divider
walls 92, and plurality of spool cradles or supports 94, for supposting each of splice
trays 46 having a round outer perimeter. Divider walls 92 extend vestically in the
illustrated embodiment., Main horizontal support 90 has an open middle 50a for cable
passage. A cable guide finger 96, and a cable tic 98 are provided to securely retain the
cables to frame 20. Such permits removal of splice trays 46 from splice tray assembly

11
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44, and the unwinding of the ends of the cable from splice tray 46 without excessive
stresses or movemeants of the cables. In the ilhustrated embodiment, divider walls 92
extend vertically. In other embodiments, the divider walls can be angled with respect to
the vertical, or even horizontal. While each splice tray assembly 44 is shown as pert of
frame 20, the splice trays could be stored separate from frame 20, if desired.

Refexrring now to FIGS. 1-3, and 11, horizontal cable tray 50 mcludes n
main horizontal portion 99 including central opening 70, two opposed and upwardly
extending carved cable guides 101 on each side of central opening 70, and a cemter
cover 102 over central opening 70. Curved guides 101 protect cables extending from
splice area 24 to termination and storage area 22. Cemnter cover 102 prevents stored
patch cables from henging down from inmer bay management panel 40 into splice area
24. Cut outs 104 on each end of horizontal tray 50 can be filled in with horizontal
supports for supporting cables extending horizontally, or downwardly corved supports,
if cables are directed downwardly from frame 20, Horizoatsl cable tray 50 also inchides
a front wall 105, and a rear wall 106 extanding from main horizontal portion 99.

Referring now to FIGS. 4-10, each tarmination module 32 includes a top
110, a bottom 112, opposed gides 114, 116, and a rear 118. The illustrated module 32 is
from right array 36. Preferably, each of termination modules 32a, 32b are identical, but
positioned in a flipped crientation. Therefore, top 110 and bottom 112 would be in the
reversed orientation for the left array 34 of modules 32

Each terminstion module 32 defines an open front 120 preferably closed
off by a first smaller door 122 and a second larger doar 124, both of which are hingedly
mounted to a remainder of termination module 32 about vertical axes. First door 122
dofinos a cable accoss door, especially wseful for allowing cables to enter the
termination module 32 and for positioning cables passing between locations on frame
20, such as cable extending between splice area 24, and an upper termination module 32
positioned above the particular teymination module 32. Cable access door 122 is
rotatahly mounted to side 114 by a hinge 126.
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Second door 124 defines a main parel 124 and is rotatably mounted to
side 116 by a second hinge 128. Main panel 124 includes a plurality of rows 130 of
openings 132 each sized for holding sn adapter 134. Adapters 134 each include at Jeast
two aligned openings, one on & front side 134a, and the other on a rear side 134b for
holding two connectors 142 to optically connect the connectors and the cables
connected to the connectors. Various adapters 134 can be utilized including an adapter
of the type shown in U.S. Patent No. 5, 317,663, constructed so ag to have the
commeonly known SC configuration for receiving an SC connector on each end. Other
adapters/connectors styles can be utilized including ST, FC, E-2000, and other styles.
Preferably, main panel 124 includes six upper rows 130 of eight openings cach, and six
lower rows 130 of eight openings each. If desired, leas than eigit of the openings can
be utilized for a given application. In the illnstrated embodiment, adapters 134 snap
mount to main panel 124 with a clip 135. Designation strips (not shown) can be
provided to Isbel cach of openings 132. i

Rear connectors 142b are connected to the cables entering frame 20 fram
the talecommunications equipment. A reer 140 of main panel 124 is primarily utilized
a3 a semi-permancnt connection between the connectors 142b and adapters 134. A front
138 of main pane] 124 defines a plarality of accessible termination locations which can
bemecﬂdbﬂwemunhoﬂlﬂmﬂ:pmhﬂblumdmmlﬂn.souww
connect the telecommunications equipment.

Main panel 124 includes an angled side panel 143, Sulr.plnnllﬁ
includes a vertical array of clips 144 adjacent each row 130 of openings 132. Clips 144
rotate with main panel 124 and side panel 143. Each clip 144 holds the cables from
cach comnector 142 disposed in each row. From clips 144, the cables extend through a
side acceas of each cable guide 60, 62. Clips 144 help retsin and protect the cables as
main pane! 124 is rotated. Without clips 144, romtion of main panel 124 may

exceasively pull or push on the portions of the cables positioned within cable guides 60,
62.
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Main pane] 124 further includes upper and lower hinge plates 146, 148.
A top plate 150 and a bottom plate 152 define top 110 and bottom 112 of terminstion
module 32 and each includes a hinge plate portion 154, 156 which cooperste with hinge
pistes 146, 148 to rotatably mount main panel 124 to fop and bottom plates 150, 152.
Each of hinge plate portions 154, 156 include a stop 158, 160 to limit rotation of main
panel 124

Main pancl 124 is disposed at an angle to a vertical plane extending
parallel to a front and a resr of frame 20. Such angling permits increased density over
adapters 134 armanged with the longitudins] axes transverse to the front and rear planes.
Also, cable management is facilitated by the angling of the cables toward cable guides
60, 62. For right ammay 36 of modules 32, main panels 124 are angled toward the right
side of rack 30. For left array 34 of modules 32, main panels 124 arc angled toward the
left side of rack 30.

To maintain main pancl 124 in the.closed position, such as shown in
FIGS. 1-5, two latches 162 are provided. Each Istch 162 engnges a tab 164 extending
from top and bottom plates 150, 152. Cable access door 122 is also maintained in the
closed position shown in FIGS. 4 snd 5 by a second latch 166 which engages an edge
168 of main panel 124. Cable access door 122 also overlaps edge 168. Both top and
bottom plates 150, 152 inchude cable passages 170, to permit vestical passing of cables
into, end through termination module 32, if desired.

Refisring now to FIGS. 6-10, intemal cable management features are
provided within termination module 32. A cable clamp 182 securely holds a cable
entering termination module 32. A lower tab 1812 helps meintsin the cable in passage
170. Tab 181a also maintains other cables passing through module 32 in passage 170.
An intermediate tab 181c and an upper tab 181b are also provided to position desired
cables in passage 170. From clamp 182, the individual fibers are routed through a cable
transitional area 171 including vearious cable guides 186 including taba, spools, clips, or
rings. A tie bracket 190 can be utilized with or instead of clamp 182 (see FIGS. 9 and
10) to tie down cable entering termination module 32. On rear 140 of main panel 124, a
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rear tray 192 is-positioned in a central location on main pane] 124 projecting
horizontally and rearwardly. Rear tray 192 inchudes a pivrality of horizontal cable rings
194. A curved edge 196 helps prevent rear tray 192 from catching on cables positioned
within an interior of termination module 132, either in vertical cable passage 170, or in
cable transitional area 171. - -

As shown in FIG. 8, an example cable 184 conteining multiple fibers
enters termination module 32 through bottom plate 152 in passage 170. Clamp 182
holds cable 184. A first fiber 184a extends sround upper spoal or guides 186a, past
intermediate guides 186b, and around lower spool or guides 186c, around lower comer
guide 186d to lower ring 188b, through horizontal ring 194 to one of the-upper locations
on main panel 124. Second example fiber 184b extends around upper guides 186a, past
intermediate guides 186b, around lower guides 186c¢, back upward past intermediate
guides 186b, around upper guides 186a, around upper comer guide 186¢ and through
upper ring 188s. From upper ring 188, second fiber 184b passes through harizoaml
ring 194 to a lower location on main panel 124. All of adspters 134 on main panel 124
can be connected to individual fibers entering termination module 32. For additional
termination modules mounted to frame 20, mounted above termination module 32, the
cables will pasy through the lower termination modules to reach the upper terminstion
moduies in passage 170. In use, left armay 34 of frame 20 may be utilized to terminate
cables entering the building. Right array 36 may be utilized to terminate cables
connected to verious telecommunications equipment within the building. The fronts of
cach termination module 32 are utilized to ran patch cables from the left side to the right
side to cross-connect the various rear termination locations. The patch cables pass
beneath inner bay management panel 40. From each front connector location, the patch
cables enter onc of cable guide 60, 62 for vertical management of the petch cables.
From a lower end of cable guides 60, 62 the cables pass horizontally to the other side of
frame 20, the inner bay management panel 40, or to another frame or other equipment.
Excess lengths of cable in the patch cables can be wonnd around appropriate spools 86
to conveniently store the excess lengths, and to avoid tangling the patch cables together.
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Alternatively, the patch cables may run from either the left or the tight array 34, 35toan
adjacent frame, or to other equipment.

Referring now to FIGS. 14-24, g second preferred embodiment of a
frame 220 is shown for splicing, terminating, and managing fiber optic cables within the
frame. An upper portion 222 of frame 220 defines a termination area. A lower portion
224 of frame 220 defines a splice area. Cables containing one or more individual
optical fibers enter frame 220 typically from ap overhead cable environment through a
top 226 of frexme 220, or from a raised floor environment at a bottom 228 of frame 220.
If the cables are pre-terminated, the cables extend directly to termination area 222. If
the cables entering frame 220 are not pre-terminated, the cables extend to splice area

. 224 for splicing to terminated cables. From splice area 224, the cables extend to

termination area 222, In termination area 222, a plurality of accessible termination
locations are provided for the terminated cables and for connecting other cables to the
terminated cables, such as patch cords or cables. Telceommunm:nmeqmpnmlun
be cross-connected between the termination locations through frame 220,

Frame 220 includes a rack 230 which supports a plurality of termination
modules 232, In the illustrated embodiment, left and right arrays 234, 236 of
termination modules 232 are provided. Each array 234, 236 in the illustyated
embodiment includes three individual termination modules 232a (left side), 232 (right
side).

Rack 230 also supports a cable management panel 240 positioned
vertically along one or both arrays 234, 236 of termination modules 232 for organizing
and storing excess lengths of patch cables. In the illustrated embodiment, two cable
management panels 240 are provided. Panels 240 are joined to ends 231 of rack 230.
Additional racks 230 can be mounted to panels 240 as desired, with panels 240 scrving
a3 spacers between adjacent racks 230.

Each panel 240 includes two scctions 240a. As noted above with reapect
to frame 20, by providing individoal termination modules 232a, 232b and individnal
sections 240a of cable management panel 240 all of which are separately mouatable to
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rack 230, these modules can be added at different times to rack 230, and replaced, if
desired. Also, customized frames 220 can be provided where other fiber optic
management equipment can be utilized in one or more of the areas in rack 230 instead
of the six terminstion modules 232a, 232b and the two sections 240a of each cable
management panel 240 of the illustrated embodiment

Rack 230 further supports a splice tray assembly 244, for holding a
plurality of splice trays 46. Frame 220 includes two vertical stacks 246, 248 of splice
tray holders. Splice tray 46 as noted above for frame 20 is usable for frame 220,
Alternatively, other splice trays may be used.

Rack 230 forther supports a‘horizontal cable trey 250 positioned below - .
splice area 224. Horizontal cable tray 250 supports patch cables on a front of frame 220
extending between the left and right arrays 234, 236 of tezination modules 232, Tray
250 also supports patch cables extending between frame 220 and further frames 220 or
other telecommunications equipment in an adjacent sren,

Rack 230 fuxther supports two vertical cabla guides 260, 262, one on
each side of rack 230, for use in mansging end protecting patch cables adjacent to
front of fiame 220. Cable guides 260, 262 include a plarality of spaced apart fingers
265 which permit cable access to an interior of each cable guide 260, 262 through a
vertical side of each guide. Bach of cable guides 260, 262 is preferably mads in
sogments 263, as part of the modular design of frame 220.

As above with respect to frame 20, components making up frame 220 arc
preferably separate components held together by fasteners, to aid in assembly, and
versatility in use. In the illustrated embodiment, termination modules 232, cable
management panels 240, splice tray assembly 244, cable tray 250, and cable guides 260,
262 are separate from rack 230.

Fmame 220 defines various access openings to pemit cables to enter
frame 220. At bottom 228 of frame 220, a center opening 266 allows cables to enter
frame 220 from a raised floor environment. Central passage 268 allows the cables to
pass to the individual splice trays 46. Clamps 267 snd ties 269 are provided to secure
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the incoming cables to frame 220. A central passageway 270 links splice area 224 to
termination area 222. Adjacent to top 226 of frame 220, an eccess opening 272 and
cable clamps 275 are provided. For pre-terminated cables, the cables can be passed
directly through top opening 272 for termination in the termination modules 232. For
5  cables which are spliced to terminated cables, opening 272 opens into a vertical passage
278 which extends down to central passageway 270 to splice arca 224, end ties 269 for
splicing to the termination cables at splices trays 46. Cable rings 274 are provided to
manage the passage of cables in termination area 222,
Each cable management panel 240 includes a center section 280, and one
10  or more vertically spaced spools 286 forwardly extending from center section 280.
Spools 286 provide for storage of excess cable lengths for patch cables, such as the
patch cables extending between left and right errays 234, 236 of termination modules
232. Each spool 286 preferably includes a front flange 287 to aid in cable retention on
the spools 286. ~
15 Splice tray assembly 244 mcludes a main vertical support 290 and a
plurality of divider walls 292 extending forwardly. The divider walls 292 are preferably
arranged in two vertical stacks 246, 248. Further, the divider walls 292 are proferably
angled. Splice tray assembly 244 is shown for usc with cables entering adjacent to top
226 of frame 220. If cables enter from bottom 228, it may be advantageous to angle
20  divider walls 292 in an opposite direction, as shown in FIG. 27 for modified frame 520,
To fucilitate retention of splice trays 46 within the individual compartments defimed by
divider walls 292, side lips 294 arc provided on opposite sides of each divider wall 292.
Also, front notches 295 are provided to facilitate ease of access to a stored splice tray
‘!46. The angling of dividers 292 aids in reducing the horizontal space taken up by splice
25 tray assembly, and allows for sufficient cable pathway spacing to upper pathway 278,
Horizontal 2able tray 250 includes a main hotizontal portion 299, a rear
wall 300, and one or more front walis 302. The front and rear walls 302, 299 help
protect snd retain patch cables passing through horizontal cable tray 250.
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Referring now to FIGS. 17-23, each termination module 232 includes a
top 310, a bottom 312, opposed sides 314, 316, and a rear 318, Side 314 defines a side
opening 315 bounded on three sides. Side opening 315 permits cable access to an
‘interior of module 232. The illustrated module 232 is from right array 236. Preferably
cach of termination modules 232a, 232b arc identical but positioned in a flipped
orientation. Therefore, top 310 and bottom 312 would be in & reversed orientation for
the left array 234 of modules 232,

Each termination module 232 defines an open front 320 preferubly
closed off by door or main panel 324 which is hingedly mounted to a main housing 322,
Main panel 324 is rotatably mounted adjacent to side 316 by a hinge 328. - Main panel
324 inchudes a plurality of openings 332 (sce FIGS. 14-16) each sized for holding one or
more adapters 134. Openings 332 are configured as elongated slots. To facilitate
mounting of adapters 134, angled retainers 336 are provided. As noted above, varicus
adapters 134 can be wtilized including an SC type. Preferably, main panel 324 includes
six upper openings 332, and six lower openings 332, each holding cight angled retainers
336 and adapters 134. Altematively, individual openings can be provided for each
adapter as noted above in the embodiment of FIGS. 1-13.

As noted above with respect to frame 20, rear comnectors 142b are
connected to the cables entering frame 220 from the telecommunications equipment. A
mMofmﬁmdSMhpimuﬂyuﬁﬁmduamimm
between the connectors 142b and adapters 134. A front 338 of main panel 324 defines &
plurality of acceasible terminsation locations which can be connected between each other
with patch cables and connectors 142a so as to cross-connect the telecommumications
equipment. Main panel 324 includes an angled side panel 343 including a vertical array
of clips 344 adjacent cach row of adapters 134. Clips 344 rotate with main panel 324
and side panel 343. Bach clip 344 holds the cahles from each connector 142a disposed
in each row. From clips 344, the cables extend through a side access of each cable
guide 260, 262. Clips 344 help retain and protect the cables as main panel 324 is
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rotated. Without clips 544, rotation of m.ain panel 324 may excesaively pull or push on

the portions of the cables positioned within cable guides 260, 262.

Main panel 324 further includes upper and lower hinge plates 346, 348.
- A top plate 350 and a bottom platc 352 define top 310 and bottom 312 of termination -
module 232 and each inchudcs & hinge plate portion 354, 356 which cooperate with
hinge plates 346, 348 to rotatsbly mount main panel 324 to top and bottom plates 350,

352. Each of hinge plate partions 354, 356 includes a stop 358, 360 to limit rotation of

main panel 324,

Main panel 324 is disposed at an engle to a vertical plane extending

perallel to a front and a rear of fraue 220. Such angling permits increased density over

adapters arranged with the longitudiaal axes transverse to the front and rear planes.
Also, cable management is facilitated by the angling of the cables toward cable guides
260, 262. For right ammay 236 of modules 232, main panels 324 are angled toward the

opposite side of rack 230. Similerly, for loft array 234 of modules 232, main penels 324

are angled toward the right side of rack 230. Use of the angled retainers 362 permits
angling back of the cablos toward ths respective right and left sides of rack 230, The

angled retniners 362 hold each adapter 134 so its longitndinal axis is at a non-transverse

angle to the plenar portion of main panel 324. Commonly owned U.S, Patent No.

5,214,735 shows example retainers usable with main panel 324. The diaclosure of U.S.

Patent No. 5,214,735 is incorporated by reference.

‘To maintain main pinel 324 in the closed position, two latches 362 are
provided, similar to latches 162 noted above. Each latch 362 cngages a tab 364
extending from top and bottom plates 350, 352.

Referring now to FIGS. 20-23, internal cable menagement features arc

provided within termination module 232. Cable clamps 382 securely hold the cable or

cables entering termination module 232 at side opening 315 through xide 314. Lower
clamps 382a are used for cables entering termination module 232 from above. Upper
clamps 382b are used for cable entering termination module 232 from below.

Preferably, all of the clamps 382 are positioned at an angle. Clamps 382 are prefierably

-t
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positioned on mounting flanges 383. memm&MﬁMﬁbmmmwd
through various cable guides 386 moluding tabs,.spools, clips, or rings. A ftic bracket
390 can be utilized with or instead of clamps 382 to tie down cable entering termination

" module 332. On rear 340 of main panel 324, & rear tray 392 is positioned in a central

location on main panel 324 projecting horizontally and rearwardly. Rear tray 392
includes one or more horizontal cable rings 394, ‘A vertical lip 395 extends rearwardly
from the free edge of main panel 324 to protect the cables and the connectors.

As shown in FIQ. 21, example cables (fibers) enter texmination module
232 through side opening 315. Clamp 382 holds example first and second fibers 384a,
384b. First fiber 384a extends around {ower spool or guide 386a to an upper spool or
guide 386b around an upper comer guide 386¢ to upper ring 388b, through horizontal
ring 394 to one of the lower locations on main panel 324. Second example fiber 384b
extehds from lower guide 386a, to lower comner guide 386d, and through lower ring
388 From lower ring 3884, secand fiber 384b passes through horizontal ring 394 to an
upper location on main panel 324,

Frame 220 is used in a similsr manner a5 frame 20 where the left and
right arrays 234, 236 may be utilized to texminate cables entering the building, and
cables connected to various telecommunications within the building. Frame 220 may be
utilized to run patch cables in order to cross-connect the various rear termination
locations. The patch cables pass beneath splice ares 224. From each front connection
location, the patch cables cnter one of cable gnides 260, 262 for vertical management of
the patch cables. From a lower end of cable guides 260, 262, the cables pass
horizontally to the other side of frame 220, or 1o another frame or other equipment.
Excess lengths of patch cables can bo wound around sppropriate spools 286 in one of
cable management panels 240 to conveniently store the excess lengths, and to avoid
tangling the patch cables together. Altemnatively, the patch cablcs may run from either
the left or the right erray 234, 236 to an adjacent frame, or to other equipment.

Referring now to FIGS. 25 and 26, a frame 420 is shown which is similer
to frame 220 for the features of the rack 230, termination modules 232, splice tray
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assembly 244, cable management panels 246, and guides 260, 262. Frame 420 includes
adjustable cable rings 474 in termination area 222. Ring 474 includes outer arms 475
and inner moveable arms 476. The location and spacing of arms 476 can be selected
depending on the location and amount of cable to be held by rings 474. A cable ring
474 is shown in greater detail in FIGS. 28 and 29. For example, separate space is useful
for top entering cables which first extend to splice area 244, and for further cables
extending up from splice arca 244 to termination modules 232. Inner arms 476 are held
by fasteners 477 to a connecting section 478 of outer erms 475. Inner arms 476 define
an inner chamber 480 for cables entering frame 420. The serrations 482 can be used to
secure an o-ring or other tie to secure the cables in chamber 480. Outside of chamber
480 in area 4384, other cables can be positioned, such as cables from the splice area 244
extending to the termination area 224. Also, frame 420 incindes a lower opening 480 so
as to allow cables to pass to a rear side of frame 420, for passing the cable to a sccond
frame mounted back-to-back with frame 420, or to connect to other telecommunications
equipment.

Frame 520 of FIG. 27, noted above, includes splice tray assembly 244
mounted in an invexrse position so that the dividers 292 angle downwendly in a direction
toward the center of frame 520. The arrangement of FIG. 27 is useful for managing
cables entering from bottom 528 which are terminated at splice tray assembly 244. To
increass manufacturing cfficicncies, assembly 244 is identical in frames 420, 520 but
selectively mounted in the desired arientstion.

Referring now to FIGS. 30-37, & fourth preferred embodiment of a frame
620 is shown for splicing, terminating, end managing fiber optic cables within the
frame. An upper portion 622 of frame 620 defines a termination area. A lower portion
624 of freme 620 defines a splice arca, as for example described above for the
embodiments shown in FIGS. 1-29. Cables comtaining one or more individual optical
fibers enter frame G20 typically from an overhead cable environment through a top 626
of frame 620, or from a raised floor environment at a bottom 628 of frame 620. If the
cables are pre-terminated, the cables extend directly to termination area 622. If the
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cables entering frame 620 are not pre-terminated, the cables extend to splice area 624

- for splicing to terminated cables.

Frame 620 includes a rack 630 which supports a plurality of termination
modules 632. In the illustrated embodiment, left and right arrayz of termination
modules 632 are provided. In FIGS. 30-32, only the right array 636 is shown. Each
array in the illustrated embodiment includes three individual termination modules 632b
(only 2 are shown).

Frame 620 is used to cross-connect telecommmications equipment
through the termination locations provided by the frame. Frame 620 also includes a
cable management panel (not shown), as described above, and a horizontal cable tray
650 positioned below splice area 624.

Rack 630 further supports two vertical cable guides 660, 662, one on
each side of rack 630, for use in managing and protecting patch cables adjacent to a
front of frame 620. Cable guides 660, 662 include a plurality of fingers 664, including
one angled finger 665. Each of cable guides 660, 662 is preferably made in segments
663, as part of the modular design of frame 620. Each segment 663 includes a base
section 670, a side scction 672, and a hinge 674 for hingedly mounting front doors (not
shown) to rack 630. Fingers 664, 665 all extend from side section 672.

As above with respect to frames 20, 220, components making up frame
620 are preferably seperate components held together by fasteners, to aid in assembly,
and versatility in use. In the illustrated embodiment, termination modules 632, and
cable guides 660, 662 are scparate from rack 630.

Referring now to FIGS. 33-36, each termination module 632 includes a
top 710, a bottom 712, opposed sides 714, 716, and a rear 718. Side 714 defines a side
opening 715 bounded on three sides. Side opening 715 permits cable access to an
interior of module 632. The illustrated module in FIGS. 33-37 is from right array 636.
As opposed to the termination modules 232a, 232b noted above, termination module
632 from right array 636 is not identical to the termination modules for use in the left
array, as will be seen from the following discussion.
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- Each termination module 632 defines an open frout. 720 preferably
closed off by door or main panel 724 which is hingedly mounted to main housing 722,
in a similar manner ag module 232 noted above. Main panel 724 is constructed in
simiilar manner as main panel 324 noted above with respect to the mounting of adapters
134. The main panels 724 are shown fully loaded with adapters 134.

Instead of clips 344 as noted sbove for main panel 324, main panel 724
includes a plurality of guides or extensions 744, one adjacent to each row of adapters
134. Guides 744 extend from side panel 743. Guides 744 rotate with main panel 724
and side panel 743. Each guide 744 holds the cables from each connector 142a
disposed in cach row. From guides 744, the cables extend through a side acceas of the
closest vertical cable guide 660, 662. Guides 744 help retein and protect the cables as
main panel 724 is rotated. Without guides 744, rotation of main panel 724 may
excossively pull ar push on the partions of the cables positioned within vertical cable
guides 660, 662. ”

Guides 744 are prefermbly formed as extensions of planar side panel 743,
Sheet metal is a convenient material for making main panel 724 and side panal 743, as
woll as guides 744, Each guide 744 includes a main extension 746, with an angled tab
748, angled toward the respective vertical cable guide 660, 662. Extending vertically on
opposite sides of tab 748 are first and sccond fingers 750, 752. A slot 754 is formed
between one finger 750, 752 of one gnide 744 and an opposite finger 752, 750 of an
adjacent guide 744 above or below the respective guide. Slot 754 is sized for receipt of
cables, such as during installation or removal of the cables. Prefeyably, slot 754 is atan
angle to the horizontal, to help limit cach cable from falling out of guides 744 during
movement of other cables, or movement of main panel 724. An edge protector 756 is
snapped over main extension 746 to protect the cables from possible damage from the
sharper edges of main extension 746, such as occurs if sheet metal is used.

Like main panel 324 noted above, main panel 724 is hingedly mounted
top 710 and bottom 712 of termination module 632. Further, main panal 724 is
dhpoﬂﬂmmﬂemavuﬁulphnemmdh‘gpmﬂdwnﬁomudamofﬁme
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620. Further, main panel 724 includes the use of angled rotainers 362 as nated above.
To maintain main panel 724 in the closed pozition, two vertically operated latches 762
are provided, similar to the latches noted abgve which operate horizontally.

Referring now to FIGS. 34 and 35, internal cable management features
are provided within termination module 632. Cable clamps 782 securely hold the cable
of cables entering termination module 632 at side opening 715 through side 714. Lower
clamps 782a are used for cables entering termination module 632 from below. Upper
clamps 782b are used for cables entering termination module 632 from above.
Preferably, all of clamps 782 are positioned at an angle. Clamps 782 are preferably
positioned on mounting flanges 783. From clamp 782, the individual fibers are routed
through various cable guides 786 including tabs, spools, clips, or rings. A tie bracket
can be utilized with ar instead of the clamps to tic down ceble entering termination
module 632. On rear 740 of main panel 724, a rear tray 792 is positioned along a lower
edge of main panal 724 projecting horizontally and rearwardly. Rear tray 792 includes
one or more horizontal cable rings 794. A vertical lip 795 extends rearwardly from the
free edge of main panel 724 to protect the cables and the connectors.

As shown in FIQ. 35, example cables (fibers) enter terminstion module
632 through side opening 715. Clamp 782 holds example first and second fibers 784a,
784b. Both fibers extend around lower spool or guide 786a to an upper spool or guide
786b through an upper ring 786¢, and through horizontal ring 794 to one of the
connection locations on main panel 724.

Referring now to FIG. 37, a rear cover 800 is supplied for protecting the
cables adjacent to the connection locations on a rear xide of main panel 724. In FIQ. 37,
a termination module 632" from the left array of frame 620 is shown. The module 632'
of FIQ. 37 is & mirror image of the module 632 of F1G. 34. Cover 800 mounts to rear
tray 792 w/with a tab 802 over lip 796 of tray 792. A leaf spring 804 fits into notch
798. Two top tabs 806, 808 cngage a top of panel 724 to further secure cover 800.

Referring now to FIGS. 38-58, a fifth preferred embodiment of a frame
920 is shown for managing fiber optic cables within the frame. Frame 920 can be used
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with splice tray assemblics 44, 224, and termination modules 32, 232, 632, with hinged
doors a4 noted above. Frame 920 includes termination modules 940 which provide the
termination function as for modules 32, 232, 632, and further include couplers used for
monitoring and/or testing fiber optic signal transmission. In the illustrated example, an
upper portion 922 of frume 920 defines a termination area. A lower portion 924 of
frame 920 defines a secondary ares, such as for splicing as described above for the
cmbodiments of FIGS. 1-37. Alternatively, the secondary area can include additional
termination areas by populating frame 920 with similer terminations as in upper partion
922. Still further, lower pottion 924 can provide cable storage locations, such as
inelading spools.

Cables containing one or more individual optical fibers enter frame 920
typically from an overhead cable entvironment through & top 926 of frame 920, or from a
mised floor envirenment at a bottom 928 of frame 920. If the cables are pro-tezminated,
the cables extend directly to tarmination area 922 and info central cable passageway
970. If the cables entering frame 920 are not pro-terminated, the cables extend to lower
portion 924 for splicing to terminated cables and then through passage 979 to
termination area 922. Cables in central passageway 970 enter the termination modules
940 through side access openings as will be described below.

Frame 920 includes a rack 930 which sopports a plurality of termination
modules 940 along right side 934. Along left side 932 of frame 520 are termination
modules 632, as described above for the embodiment of FIGS. 30-37. If desired, one or
more termination modules 940 can also populate left side 932,

Frame 920 is used to cross-connect telecommumications equipment
through the termination locations provided by the frame. Frame 920 is also used to
monitor, test or provide other functions with respect to the signals passing through
termination modules 940, such as splitting, combining, etc. Frame 920 may also
include a cable mansgement panel (not shown) as described above along the right or left
sides, and a horizontal cable tray 950 at or below lower portion 924.
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Rack 930 further supports two vertical cable guides 960, 962 similar to
guides 660, 662 noted above, for use in managing and protecting patch cables adjacent
to a front of frame 920.

As abave with respect to frames 20, 220, 420, 620, components making
up frame 920 are preferably separate components held together by fastenars, to aid in
assembly, and versatility in use. In the illustrated embodiment, tesmination modules
632, 940 and cable guides 960, 962 are separate from rack 930. Modules 632, 940
roount to rear panel 942 of rack 930.

Refeqring now to FIGS. 41-49, cach terminstion module 940 includes &
top 1010, a bottam 1012, opposed sides 1014, 1016, and a rear 1018, Side 1014 defines
a side opening 1015 bounded on four sides. Side opening 1015 permits cable access
and uger access to an interior of tenmination module 940 from central passageway 970.
The illustrated module in FIGS. 41-49 is from the right amay 936. Termination module
940 can be flipped 20 a3 to create & left army, somewhat similar o termination modules
232a, 232b noted above. Altematively, right and leR modules can be designed for use
on only one side, as for modules 632.

Each termination module 940 defines an open front 1020 through a main
panel section 1024 which receives individual connectar modules or units 1200, such as
further illustrated in FIGS. 50-58. With respect to termination module 632 noted above,
main panel 724 defined the various termination locations. With respect to termination
module 940, the front faces 1202 of each connector module 1200 cooperate with each
other in tarmination module 940 to creats the arruy of termination locations of a main
panal 1025 of termination module $40. Each connector module 1200 allows for the
mounting of front adapters 134 in one or more openings 1203 associated with each
connector module 1200. The tenminstion modules 940 of FIGS. 38 and 39 sre shown
without the adapters 134 in openings 1203. Any mumber of openings can be provided,
such as one for all the adapters of each module 1200, or more openings, such as one per
adapter, or three (2 adapters 134 per opening) in the illustrated embodiment.
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The main or front panel section 1025 of termination module 940 defines

open front 1020. On one side 1026 a vertical army of guides 1044 are provided for
protecting and retaining the cables, one guide adjacent to each row of adapters 134.
Side 1026 extends generally parallel to side 1016 of termination module 940. In the
illustrated embodiment, one guide 1044 is provided per connector module 1200. Each
guide 1044 holds the cables from each front connector 142a disposed in cach row.
From guides 1044, the cables extend through a side access of the closest vertical cable
guide 660, 662.

In the illustrated preferred embodiment, connector module 1200 is alid
into position in termination module 940 and held in a desired vertical positian in
module 940. An opposite side 1028 of main panel section 1025 includes a phurality of
guides or notches 1030 for slideably receiving a guide or side flange 1228 of conmector
module 1200. Side 1028 further includes openings 1032 for receiving a fastener or
Iatch 1224 of connector module 1200. Opposite side 1026 includes notches 1034 for
receiving a similar fastener 1226 on an opposite side of comector module 1200.

Termination module 940 includes connector module holders disposed in
the interior. In the illustrated embodiment, interior horizontal shelves 1050 support and
hold the individual connector modules 1200. Shelves 1050 are partial planar shelves,
not filling the entire inside of termination module 940. This allows front access through
open front 1020 for mounting termination module 940 to frame 920 through rear
fastener holes 1052, and rear alignment holes 1054 through resr 1018. Alignment holes
1054 assist an installer by receiving pegs associated with rear panel 942 of rack 930,
prior to the insertion of fasteners through fastener holes 1052.

Side 1016 and rear 1018 cach include a column of horizontal slots 1672,
1070 for supporting an edge of each shelf 1050. Sheives 1050 further includa tabs
1074, 1076 for receiving a fastener for mounting to fastener holes 1078, 1080 in rear
1018 and side 1016 to fasten each shelf 1050 in place in termination module 940.

Termination module 940 further includes one or more cable supports
1056 et side opening 1015. Cable supports 1056 protect cables from sharp bends of
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from contactmg any nearlyy sharp edges. Cable supports 1056 include a longitudiaal
section 1058 extending from side 1057, a bend section 1060, and an edge protector
1062 Top and bottom sapports 1056a, b are turned 90° relative 0 & horizontal
longitudinal axis and help protect entering cables from damage by edge 1017.

Referring now to FIGS. 50-58, connector module 1200 includes a
housing 1201 including front 1202, and a rear 1204. Front 1202 and rear 1204 are
generally planar. Major sides 1206, 1208 are parallel to one another and spaced apart to
define an interior which cooperates with spaced-apart minor sides 1210, 1212 to house
fiber optic circuitry. Minor sides 1210, 1212 are generally paraliel to each other.
Housing 1201 further defines a rear notch 1216 extending from minor side 1210 to rear
1204. For mounting connector module 1200 to termination module 940, end flanges
1220, 1222 are provided, for supporting fasteners, locks or latches 1224, 1226. Flange
1222 is angled relative to the plane defined by front 1202.

Front 1202 of connector module includes a phualffy of adapters 134 for
receiving connectors 142a of patch cables. Angled retainers 362 hold each adapter 134
20 its longitodinsl axis is at a non-transverse angle to the plane defined by front 1202.
In rear notch 1216, side segment 1230 of housing 1201 provides a mounting surface for
rear adapters 134a. Each rear adapter 134a receives a rear connector 142b for the cables
from passagewny 970. Rear retainers 1240 hold each rear adepter 134a to housing
1201. Rear snap in retainers 1240 allow convenient assembly, and removal if
noceasary. Adapters 134, 134a can be SC type (aa shown), FC type, ST type or other.
Side flanga 1228 extends from major side 1206. If connector module 1200 is used on
left side 932 of frame 920 for & termination madule 940 on the left side, connector
moduls 1200 is flipped over to have its front angle toward the right side 934 of frame
920. An angled side segment 1231 connects side 1210 to side segment 1230.

Disposed within housing 1201 of comnector module 1200 is one or more
couplers 1242, such as splitters, combiners, wave divigion multiplexers, etc. for
connecting between rear adapters 134 and front adapters 134. In the example of FIGS.
57 and 58, 1x2 splitters are provided for couplers 1242. Rear internal conpectors 1244
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and fibers 1246 connsect to couplers 1242, From couplers 1242, further fibers 1242
connect to further internal fromt commectors 1250 at front adapters 134. Connectors
1244, 1250 are similar connectors to connectors 142a, b. A coupler holder 1260 may be
provided, as desired to secure conplers 1242 in place. Fiber management guides 1262,
1264 may be provided as appropriate to secure fibers 1246, 1248 in position. In the
examplo shown, fibers 1246 follow an S-path, followed by a loop-path before
connecting to couplers 1242, and fibers 1248 follow a loop-path.

By providing rear notch 1216, connectors 142b extending from rear
adapters 134a along an exterior of housing 1201 are protected and do not protrude into
central passagoweay 970 of frame 920. Further, the notch 1216 also allows for a greater
front panel murface area, as well as a greater volume within the housing 1201 for routing
of fibers from the rear adapters 134a to the couplers 1242, and then to the front adapters
134.

Referring now to FIGS. 59-61, a sixth preferred embodiment of a frams
1320 ia shown with three termination modules 632 on left side, one termination module
940, a column of splice trays 244 with divider walla 292, and a column of cable
management spools 86 and spaced-apaxt sides 82, 84. Further cable guides 1234 and
walls 1236 of splice trays 244 arc added to assist with cable management in vertical
cable guides 960, 962. FIGS. 59-61 further illustrate the varioty and versatility of the
various frames of the present invention.

Refierring now to FIGS. 62-65, a modified prefierred embodiment of a
frame 1420 is shown. Termination module 1440 includes room for less connector
modules 1200 (10 instead of 12) over texmination module 940. Only upper and lower
guides 1056a, b are provided, allowing greater access to rear adapters 134a and rear
connectors 142b. Also, module 1440 cannot be flipped to the left side of frame 1420.
A mirror image of module 1440 with appropriately canfigured notches 1030 to receive
flipped comnector modules 1200 would have to be constructed, 5o as to fit on the left
side of frame 1420.
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Referring now to FIGS. 66-76, modified preferred embodiments for a
termination module 1540 and connector modules 1600, 1700 are shown. Instead of
planar shelves 1050 as in termination modules 940, 1440, a vertical armay of
longitudinal guides or mils 1560 is provided. Rails 1560 provide additional interior
room within termimation module 1540 over shelves 1050. Connector module 1660 is
similar in many respects to connector module 1200. Side flange 1228 is received in one
of notches 1030 in termination module 1540. A second side flange 1620 from major
side 1618 is provided to slideably cooperate with one of rails 1560, to mount and hold
connector module 1600 in teemination module 1540.

By using longitudinal reils 1560, instead of the larger planar shelves
1050, connector modules of different heights can be conveniently used, if desired. For
cxample, a modified connector module 1700 of FIGS. 73-76 can be utilized in
terminstion module 1540 wherein two rows of openings 1703 are provided on front face
1702. Sido flange 1720 is received in ane of rails 1560 (1560a in FIG. 66). With the
connector module 1700 having a double height, or triple, quadruple, etc., not all of rails
1560 are utilized. However, becanse of the low profile provided by raiis 1560, the
multi-heighted comnector modules 1700 are casily utilized in termination module 1540.

The above specification, examples and data provide a complete
description of the manufacture and use of the invention. Since many embodiments of
the invention can be made without departing from the spirit and scope of the invention,
the invention regides in the claims hereinafter appended.
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1. A fiber distribution frame comprising:

(2) arack extending vestically from a bottom to a top, the rack defining a
lcft side, a right side, a front, and a resr;

(b) aleft vertical cable guide with a side access, the left vertical cable
guide positioned on the left side of the rack, and a right vertical cable guide with a side
access, the ripht vertical cable guids positioned on the right side of the rack;

(c) an upper cable texmination area positioned on the rack including:

(1) a first panel defining an army of teyminetion locations on a
front portion and on a rear portion of the first panel, the first panel
positioned on the left side of the rack adjacent to the left vertical cable
guide, each array including a plurality of rows and columns of the

(2) asecond penel defining an atray of termination locations on a
front portion and on a rear portion of the second panel, the second panel
positioned on the right side of the rack adjacent to the right vertical cable
guide, cach array including a plurality of rows and columns of the

(3) acentral cable passagewsay between the first and second
panels;

(4) side cable passageways from the central cable passageway to
access an area between the rear of the rack and the rear portions of the
first and second penels;

(d) alower cable splice area positioned on the rack, the lower cable
splice area defining a plurality of splice tray holders;

(e) alower cable passagewsny from the splice tray holders to the central
cable passageway of the first and second panels;
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(f) ahorizontal passageway positionad on the rack extending between
the right vertical cable guide, and the left vertical cable guide.

2. The frame of claim 1, wherein the first panel and the second panel are each
positioned at a non-perpendicular angle relative to a vertical plane defined by the front
of the rack, the first panel angled toward the laft xide of the rack, the second panel
angled toward the right side of the rack.

3. The frame of claim 1, wherein the first panel includes a first vestical array of
extensions positioned adjacent to the side access of the left vertical cable guide, and
wherein the second penel includes a second vertical array. of extapsions positioned
adjacent to the side access of the right vertical cable guide, an extension in cach of the
first and second vextical arrays of extensions being provided for cach row-of termination
locations of the respective first and second panels.

4. The frame of claim 1, wherein the splice tray holder includes a plurality of
spaced apart angled divider walls each sized to receive a splice tray.

5. The frame of claim 1, further comprising a cable storage device extending
vertically and mounted to the rack, the cable storage device including at least two cable
storage spools extending in the direction faced by the front of the rack, wherein the
cable storage device can commnunicate with the horizontal passageway for passage of 2
cable.

6. The frame of claim 1, wherein at least one of the first and second panels is
defined by at least one termination module mounted to the rack, each termination
module including:

a ing having first and second spaced-spart ends, and first and second
spaced-apart sides extending between the ends, the housing including a rear extending
between the first and second ends and the first and second sides to define an imterior, the
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housing defining an open front, with the first and second ends extending horizontally,
the first and socond sides cxtending generally vertically;

a main pancl mounted to the open front, the main pancl including an
arrsy of openings arranged and sized for holding adapters to define the termination
locations, the adapters being sized for mounting to cable connectors.

7. The frame of claim 6, wherein the main panel is positioned at 2 non-
perpendicular angle relative to the first and second sides.

8. The frame of claim 6, whercin the first panel includes a first vertical array of
guides positioned adjacent to the side access of the left vestical cable guide, and wherein
the second panel includes a second vertical array of guides positioned adjacent to the
side access of the right vertical cable guide, a guide in each of the first and second
vertical arrays of guides being provided for cach row of termination locations of the
respective first and second panels.

9. The frame of claim 6, wherein the main panel includes a plurality of sub-psnels
mounted s0 as to close the open front, each sub-panel including at least one openiog
arranged and sized for holding at least one adapter to define the termination locations.

10.  The frame of claim 9, wherein the housing includes a plurality of sub-panel
bolders, and wherein each of the mb-panels further include a plurality of front adapters
and a rear housing, each rear housing including a side panel including a plurality of
adapters, a fiber optic coupler mounted within the rear housing, and cables connecting
the front adapters to the side adapters.

11.  The frame of claim 10, wherein the sub-panels each include a longitudinal guide,

and whesein the sub-panel holders include a vertical array of longitudinal rails for
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122  The frame of ¢laim 11, wherein the sub-panels each include a second

longitudinal puide, wherein the open front of the housing includes a vertical array of
notches opposite to the longitudinal reils for receiving the second longitudinal guides.

13.  The frame of claim 12, wherein st least one sub-panel includes a phorality of
rows and columns of front adspters.

14.  The frame of clsim 10, wherein the sub-penel holders include a vertical array of
planar shelves.

15. The frama of claim 14, wherein the sub-panels each include 2 longitndinal guide,
and wherein the open fromt of the housing includes a vertical array of notches opposite
to the plmnar shelves for receiving the longitndins! guides. .

16.  The frame of claim 10, further comprising an angled retainer moumting the
adapters to the sub-panecls.

17.  The frame of clsim 16, wherein at least one sub-panel includes a plurality of
rows and columns of termination locations.

18.  The frame of claim 1, further comprising a plurality of adapters, each adapter
mounted 1o one of the first and second panels,

19. The frame of claim 18, further comprising an angled retainer mounting the
adapters to the respective first and second panels.

20. A fiber optic termination module comprising:

a housing having first and second spaced apat ends, and first and second
spaced apart sides extending between the ends, the housing including a rear extending
between the first and second ends and the first and second sides to define an interior, the
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housing defining an open front, the first and second ends extending penerally
horizontally when the termination module is mounted to a telecommunications rack, the
first and second sides extending generally vertically when the termination module is
mounted to the telecommunications rack, the housing including a cable access opening
for accessing the interior through one of the ends or sides;

u main panal mounted to the open front, ths main panel including sn
array of openings arranged and sized for holding adapters, the adapters being sized for
mounting to cable conpectors;

a cable guide for guiding a cable entering the housing at the cable access
opening.

21, The modules of claim 20, wherein the main panel is positioned st & non-
pcpulﬁnﬂunglemhﬁnhthemt.theﬁdﬂpoﬁﬁmedulgmﬂymcﬂimh'

angle relative to the rear.

22, Mmodldeufehimzo.wtminthemlhpmdimludu-nvuﬁﬂlmof
extensions for supporting cables connected to the cable connectors.

23.  The module of claim 20, further comprising a pharality of adapters, each sdapter
mounted to one of the openings in the main panel.

24.  The module of claim 23, further comprising sn angled retainer mounting the
adupters to the main penel.

25.  The module of claim 20, wherein the amray of apenings defines a plurality of
rows and columns of individual openings, each sized for ono sdapter.

26.  The module of claim 20, wherein the main penel inchudes a plurality of sub-
panels mounted 5o a8 to closa the open front, each sub-panel including at least one
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opening arranged and sized for holding st lcast one adaptex to defins the termination ’\/
locations.

—r

27.  The module of claim 26, wherein the housing includes a plurality of sub-panel
holders, and wherein cach of the sub-panels further include a plurality of front adapters
and a rear housing, each rear housing including a side panel including a plurality of
adapters, a fiber optic coupler mounted within the rear housing, and cables connecting
the front adapters to the side adapters.

28. The module of claim 27, wherein the sub-panels each include a longitudinal
guide, and wherein the sub-panel holders inciude a vertical array of longitudinal rails for

29. The module of claim 28, wherein the sub-panels each include a second
longitondinal guide, wherein the open front of the housing includes a vertical array of
ock ite to the longitadinal rails for receiving the 1 longitudinal guid

30. The module of claim 29, wherein at lcast one sub-panel includes a plurality of
rows and columns of front adapters.

31.  The module of claim 27, wherein the sub-pmnel holders include a vertical array
of planar shelves,

32.  The module of claim 31, wherein the sub-panels each include a longitudinal
guide, and wherein the open front of the housing includes a vertical array of notches
oppogite to the planar shelves for receiving the longitudinal guides,

33. The module of claim 27, further comprising an angled retainer mounting the

adapters to the sub-panels.
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34. The module of claim 26, whercin at least one sub-panel includes a plurality of
rows and columns of termination locations.

35. A fiber optic module adapted to be held by a frame, the fiber optic module

a housing including two spaced-apart major sides extending parallel to one
enother, the major sides interconnected by two spaced-apart minor sides, extending
Mﬂbmm&.&mﬁhﬁemﬁmmmmmm
front and rear ends of the hounsing, the front end of the housing defining front cable
of the minor sides and the rear end, the notch including a side segment defining an sroay
of rear cable termination locations;

a fiber optic coupler mounted within the housing; "

cables connecting the front and rear cable termination locations and the fiber
optic couplers; and

the front end defining an angled surface positioned at a non-perpendicular angle

36. The fiber optic module of claim 35, wherein the side scgment and the minor side
associated with the notch are parallel surfaces.

37.  The fiber optic module of claim 35, further comprising front flanges on opposite
ends of the front end, each front flange including a fastener for fastening the front end of
the hounsing to the frame.

38. The fiber optic moduls of claim 35, further comprising a side flange extending
from one of the major sides adjacent to the minor side associated with the noich.

38
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39. The fiber optic module of claim 38, wherein the side flange is a first side flunge,
and further comprising a second side flange extending from the major side with th: firsi
side flange, an an opposite side of the module away from the minor side.

40.  The fiber optic module of claim 35, further comprising a plurality of adapters,
each adapter mounted to one of the front end or the side segment to define the front and
rear cable termination locations.

4].  The fiber optic module of clsim 40, further comprising an angled retainer
mounting the adapters to the front end.

42.  The fiber optic module of claim 35, wherein the front end defines a plurality of
rows and cohumns of front cable termination locations. B
43. A fiber distribution frame comprising:

(a) arack extending vertically from a bottom 10 & top, the ek defiring 8
left side, a right xide, a front, and a rear;

() a left vextical cable guide with a side access, located on the left side
of the rack, and a right vertical cable guide with a side access, located on the right side
of the rack;

(c) & cable termination area positioned on the mck
including:

(1) afirst housing defining an exray of termination locations cn a
front partion and on a rear portion of the first housing, the first panel
positioned on the left side of the rack adjacent to the left vertical cable
guide, each armay of the front portion including a plurality of rows snd
columns of the termination locations;

(2) a second housing defining en array of termination locations

on a front portion and on a rear portion of the second housing, the second
panel positioned on the right side of the rack adjacent to the right vertical
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cable guide, each armay of the front portion including a plurality of rows
and columns of the termination locations;

{(3) a central cable passagewsay between the first and second
housings;

(4) wherein the front portions of first housing and the second
bousing are each positioned at & non-perpendicular angle relative to a
vertical plane defined by the front of the rack, the front portion first
housing angled toward the left side of the rack, the front portion of
second pane] angled toward the right side of the rack.

44.  The frame of claim 43, further comprising:

(a) acable storage device positioned on the rack, the cabls storags
deviwindudhgdluﬁmablem;emhdnﬂhginﬁfdin:ﬁmﬁmdbyh
front of the rack;

(b) a horizonta] passageway positioned on the rack extending between
in communication with at least ona of the left and right vertical cable guides;

(c) a cable splice area positioned on the rack, the cable splice area
defining a plurality of splice tray holders;

(d) a cablo passagewny from the splice tray holders to the rear pertions
of the first and second housings.

45.  The framo of claim 43, wherein each of the front portions of first and second
housings are mounted for rotational movement relstive to the rack.

46. The frame of claim 43, wherein at least one of the first and second housings
includes a plumlity of connector module holders, and a plurality of connector modules
slideably received by the connector module holders, each connector module including:
a housing including two spaced-apart major sides extending parallel to ons
another, the major gides interconnected by two spaced-apart minor sides, extending
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paraliel to one another, the major side the major and minor sides extending between fb
front and reer ends of the housing, the front end of the housing defining front cable
termination locations, the housing further inchuding a rear notch extending between one
of the minor sides and the rear end, the notch including a side segment defining an amray
of rear cable termination locstions;

a fiber optic coupler mounted within the housing;
optic couplers; and

the front end defining an engled surface positioned at a non-perpendicular angle
to the minor sides.

47. A fiber distribution frame comprising: ]

(a) arack extending vertically from a bottom to a top, the rack defining a
left side, a right side, a front, and a resr; ~

(b) aleft vertical cable guide with a side access, the lef! vertical cable
guide positioned on the left side of the rack, and a right vertical cable guide with  side
access, the right vertical cable guide positioned on the right side of the rack;

(c) a cable termination area positioned on the rack including:

(1) a first pane] defining an array of termination locations on a
front portion and on a rear portion of the first panel, the first panel
positioned on the left side of the rack adjacent to the left vertical cable
guide, each arrzy inchoding a plurality of rows and columns of the

(2) a second panel defining an axray of termination locations on a
front portion and on a rear portion of the second panel, the second panel
positioned on the right side of the rack adjacent to the right vertical cable
guide, each array including a plurality of rows and columns of the

(3) a central cable passagewsy between the first and second
panels;
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(4) side cable passageways from the central cable passagewey to
access an area between the rear of the rack and the rear portions of the
first end second penels;

(d) aharizontal passagewsy pogitioned on the rack extending between
(e) wherein af least one of the first and second panels is defined by at
least one termination module mounted to the rack, each termination module including:

(1) 2housing having first and second spaced-apart ends, and first
including a rear extending between the first and second ends end the first
and second sides to define an interior, the housing defining an open front
bounded by tho first and second ends and the first and second sides, the
first and second ends extending generally hotizongally, the first and
sccond sides extending generally vertically;

(2) » main panel mounted to the open frout, the main panel
including an array of opénings arranged and sized for holding adapters to
define the termination locations, the adapters being sized for mounting to
cable connectors, wherein the main panel includes a plurality of sub-
pancls mounted so as to close the open frant, each sub-pane! inchading at
least one opening arranged and sized for holding at least one adapter to
of sub-panel holders, and wherein each of the sub-panels firther include a
plurality of front adapters and a rear housing, each rear housing including
a side panel including a plurality of adepters, & fiber optic coupler
mounted within the rear housing, snd cables comecting the front sdapters
to the side adapters.

48.  The frame of claim 47, wherein the first pane] and the second panel are cach
positioned at a non-perpendicular angle relative to a vertical plane defined by the front
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of the rack, the first panel engled toward the left side of the rack, the second panel
angled toward the right side of the rack.

49.  The frame of claimn 47, further comprising a cable storage device extending
vertically and mounted to the rack, the cable storage device including at least two cable
storage spools extending in the direction faced by the front of the rack, wherein the
cable storage device can communicate with the horizontal passageway for passage of a
cable,

50. The frame of cleim 47, further comprising an angled retainer mounting the
adapters to the sub-panels.

51.  The frame of claim 47, wherein the sub-panels each include a longitudinal guide,
and wherein the sub-panel holders include s vertical array of longitudinal guides for
receiving the longitndinal guides of the sub-panels.

52. The frame of claim 51, wherein the sub-panels each include a socond
longitudinel guide, wherein the open front of the honsing includes a second vertical
array of guides opposite to the vertical array of longitudinal guides for receiving the

53.  The frame of claim 52, whercin at jeast one sub-panel includes a plurality of
rows and columns of front adapters.

54.  The frame of clzim 47, wherein the sub-panel holders include a vertical array of
planar shelves.

55.  The frame of claim 54, wherein the sub-panels each include a longitudinal guide,
and wherein the open front of the housing includes a vertical array of notches opposite

to the planar shelves for receiving the longitndinal guides.
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56. A fiber optic termination module comprising:

a housing having first and sccond spaced apart ends, and first and second
spaced apart sides extending between the ends, the housing including a rear extending
between the: first and second ends and the first and second sides to define an interior, the
housing defining an open front bounded by the first and second ends and the first and
second sides, the first and second ends extending generally horizontally when the
termination module is mounted to a telecommunications rack, the first end second sides
extending generally vestically when the termination module is mounted to the
telecormmunications rack, the housing including a cable access opening for accessing
the interior through one of the ends or sides;

a main panel mounted to the open front, the main panel including an .
array of openings arrenged and sizod for holding adapters, the adapters being sized for
mounting to cable connectors, wherein the main panel is positioned at a non-
perpendicular angle rolative to the rear, the sides positioned at a generally perpendicular
angle relstive to the rear. '

57. The module of claim 56, wherein the main panel includes a vertical array of
extensions for supperting cables connected to the cable connectors.

58. The module of claim 56, further comprising & plurality of adapters, each adapter
mounted to one of the openings in the main panel.

59. The module of claim 58, further comprising an angled retainer mounting the
adapters to the main panel.

60. The module of claim 56, wherein the array of openings defines & plurality of
rows and columns of individual openings, each sized for one adapter.
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62.  The module of claim 61, wherein the housing inchades a plurality of sub-panel
holders, and wherein each of the sub-panels further include a plurality of front adapters
and a rear housing, each rear housing including a side panel including a plurality of
adepters, a fiber optic coupler mounted within the rear housing, and cables connecting
the front adaptess to the side adapters.

61. The module of claim 56, wherein the main panel includes a plurality of sub-
pancls mounted 20 as to close the open front, cach sub-pane! including at least one
opening armmanged and sized for holding at least one adapter.

63.  The module of claim 62, wherein the sub-panels each incinde a longitudinal
guide, and wherein the sub-panel bolders include a vertical armry of longitudinal guides
for receiving the longitudinal guides of the sub-panels. _

64.  The module of claim 63, wherein the sub-pancls each include a second
longitudinal guide, wherein the open front of the housing includes a socond vertical
array of guides opposite to the vertical array of longitudinal guides for receiving the

65. The module of claim 64, wherein at lesst one sub-penel includes a plurality of
rows and columns of front adapters.

66.  The module of claim 62, whevein the sub-panel holders include s vertical exxy
of planar shelves.

67.  The module of claim 66, wherein the sub-pancls each include a longitudinal

guide, and wherein the open fromt of the housing inchades a vertical array of notches
opposite to the planar shelves for receiving the longitudinal guides.
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68. The module of claim 62, further comprising an angled retainer mounting the
adapters to the sub-paneis.

69. The module of claim 61, wherein at least ono sub-panel includes a plurality of
rows and columns of adapters,

70. A fiber optic module adapted to be held by a frams, the fiber optic module
comprising:
a ing including two spaced-apert major sides extending paraliel to ane
snothez, the major sides interconnected by two spaced-spart minor sides, extending
parallel to one another, the major side the major and minor sides extending betwoen
front and rear ends of the housing, the front end of the housing defining front cable
mmmmmmnmmmmm
of the minor sides and the rear end, the notch including a side segment defining an amay
of rear cable termination locations;

wherein the side segment and the minos side associated with the notch are
paraliel surfaces;

wherein the front end defines an angled surface positioned at a non-
perpendicular angle to the minor sides;

front fianges on opposite ends of the front end, each front flange inchuding a
fastener for fastening the front end of the housing to the frame;

a side flange extending from one of the msjor sides adjacent to the minor side
associated with the notch.

71.  The fiber optic module of clam 70, wherein the side fiange is a first side flange,

side flange, on an opposite side of the module away from the minor side.

72.  The fiber optic module of claim 70, further comprising:
a fiber optic coupler mounted within the housing;
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cables connecting the front and rear cable termination locations and the fiber
optic couplers.

73.  The fiber optic module of claim 72, further comprising a plorality of adapters,
each adapter mounted to one of the front end or the side segment to define the front and

74.  The fiber optic module of claim 73, frrther comprising an anglad retainer
mounting the adapters to the front end.

75.  The fiber optic module of claim 70, wherein the front end defines a plurality of
rows and columns of front cable termination Jocations.

76. A fiber distribution frame comprising:

(a) arack extending vertically from a bottom 10 a top, the rack defining &
left side, a right side, a front, and a resr;

(b) aleft vertical cable guide with a side access, located on the left side
of the mck, and a right vertical cable guide with a side access, located on the right side
of the rack;

{(c) a cable termination srea positioned on the rack
inchuding:

(1) a first housing defining an array of termination locations ona
front portion and on a rear portion of the first housing, the first panel
positioned on the left side of the reck adjacent to the left vertical cable
guide, each array of the front portion including a plurality of rows and
columns of the termination locations;

{2) asccand housing defining an array of termination locations
on a front portion and on a rear portion of the second housing, the second
panel positioned on the right side of the rack adjecent to the right vertical
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cable guide, each array of the front portion including a plurality of rows {U
and columns of the front termination locations;

(3) acable passagewny extending vertically along the rack and in

(4) wherein the front portions of first housing and the second
housing are cach positioned at & non-perpendiculsr angle relative to &
vertical plane defined by the front of the rack, the front portion first
housing angled toward the left xide of the rack, the front portion of
sccond panel angled toward the right side of the rack.

77.  The frame of claim 76, further comprising:

(a) acable storage device positioned on the rack, the cable storage
device inclnding at least two cable storage spools extending in the direction faced by the
front of the mck;

() ahorjzontal passagewny positioned on the rack extending between
the right vertical cable guide, and the left vertical cable guide, the cable storage device
in communication with at least one of the left and right vextical cable guides;

(c) acable splice area positioned on the rack, the cable splice area.
defining a piurality of splice tray holders;

(d) a cable passagewny from the splice tray holders to the rear partions
of the first and second housings.

78.  The foume of claim 76, wherein each of the front portions of first and second
housings are mounted for rotational movement relative to the mck.

79.  The frame of claim 76, wherein at least one of the first and second housings
includes a plurality of cannector module holders, and a plurality of connector modules
slideably received by the connector module holders, each connector module including:
a housing including two spaced-apart major sides extending parallel to ane
another, the major sides intercomected by two spaced-spart minor sides, extending
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parallel to one another, the major side the major and minor sides extending between
front and rear ends of the housing, the front end of the honsing defining front cable
termination locations, the hovsing further including a rear notch extending between one
of the minar sides and the rear end, the notch including a side segment defining an array
of rear cable termination locations;

 fiber optic coupler mowtted within the housing;

cables cormecting the front and rear cable terminstion locations and the fiber
optic couplers; and

the front end defining sn sngled surface positioned at a non-perpendicular angle
to the minor sides :
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Abatract
A fiber optic telecommunications frame is provided including panels
having front and rear termination locations, the panels positioned on left and rigitt sides
of the frame. The frame includes vertical access for the rear cables. The frame further
5  includes left and right vertical cable guides for the front patch cables. The frame further
includes cable storage spools for the patch cables. The frame includes a horizontal
passage linking the left and right panels and the cable guides. A lower portion of the
frame defines splice tray holders and a central passage from the splice tray holders to
the rear sides of the left and right panels. From a front of each panel, access to a rear of
10  the panel is provided by the hinged panels. Altamatively, the pancls can form connector
the rear cables. The modules can house couplers, such as splitters, combiners, and wave
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Attorney Docloet No. 2316.1011US14
d MERCHANT & GOULD P.C.

Unlied States Patani Application .
COMBINED DECLARATION AND FOWER OF ATTORNEY

As 2 bolow named invenior 1 herebry declars that: my residkence, post office sddresy and cltinnship e as stated below rext to my
pare; that

I verily beliove 1 am the ariginal, first and sols inventor (if caly coe name is listed below) or & joint fventor (if plura! iventors
arc namad below) of the subject matter which is clafnred end for which & patent is sought on the invention entitled: OPTICAL FIBER
DISTRIBUTION FRAME WITH CONNECTOR MODULES

The specification of which
& [ is stinchad hereto
b.{] wasfiledon ssapplisationserinlno. end wasamendedan  (if applicabls) (in the cese of a PCT-filed spplication)

described end claimed in internationalns.  filed dasemendedon (i eny), which | have reviewod and for which 1 solick a
United Stutes patent,

I hareby statn that 1 have reviewed nd understand the contents of the sbove-Mentified specification, incinding the claims, ss amended by
any smendment refizred to above,

1 ackmowledge the duty to disciose Information which i material to the patentability of this sppication in accondence with Title 37, Cods of
[gderal Regalations, § 1.56 (attched heroto).

chaim forsign priority benefits under Title 35, United States Code, § 119/365 of any foreign application(s) for patent or kxventor's

ficate Hstod balow and have also identifind below any fireign spplicstion for patent or inventor’s.certificats having a filing dute before
of the application on the basls of wiich priarity is cleimed:

‘W 0o mch spplications have been filed.
ED such applications have been filed as follows:
FORKIGN APPLICA IF ANY, CLAIMING PRIORITY TNDER 38 USC § 119
AFPLICATION NUMBEER DATX OF FILING DATE OF ISSUS
_(dsF, moath, year}
ALL FOREIGN AFFLICA’ IF ANY, FILED REFORE THE FRIORITY AFFLICA
APPLICATION NUMBER DATE OF FILING DATE OF 1550
{Axy. msuth, year)

1 hareby claim the benafit mnder Titlo 35, United States Code, § 120/365 of any United States snd PCT international application(s) listed
below and, inscfer a3 the subject matter of sach of the claims of this application is not disclosed in the prior United Sttes spplication in the
mamer provided by the first paragraph of Tide 35, United States Cods, § 112, | acmowiedgs the duty to discloss material information &s

defined in Title 37, Code of Fedaral Regalations, § 1.56(s) which ceetued betwaen the fifing dute of the prior application and the natiual
or PCT Intacnational filing date of this spplication.

U8 AFFLICATION NUMBER DATE OF FILING (day, month, year) STATUS
05199 260 Marsh L, 1999 Peading

| Oa5.3M Jusa 3, 1999 Pendlag
09/412,574 October 3, 1999 Pomfiug

T | by 2.0 Padig
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1 hereby appeint tac following sttorney(s) and/or patent ageni(s) to presecuia this spplicetion and to transast all business in the Pxtent snd

Trademark Office connacted herewith:

Albrecht, Jabn W.

Reg. No. 40,481 Lacy, Panl B. Reg. No. 38,946
Anderson, Cregg L Reg. No. 28,828 Larson, James A. Reg. No. 40,443
Batzdl, Brlan Ho Reg. No. 32,960 Licps, Maa E, Rog. No. 40,066
Beard, John L. Reg. No. 27,612 Lindamist, Thmothy A Rog. No. 40,701
Berns, John M. Reg. No. 43,496 Lycke, Lawrence B Reg. No. 38,540
Biack, Bruce B. Reg. No. 41,612 McAuley, Steven A, Reg. No. P-46,084
Branch, John W. Reg. No. 41,633 McDounald, Danisl W, Rog, No. 312,044
Bremer, Deanis C. Reg. No. 40,528 Meclntyre, Jr., Willism P Rog. No. P-44,921
Bruess, Steven C. Reg. No. 34,130 Muelley, Douglas P. Reg. No. 30,300
Byme, Linda M. Reg. No. 32,404 Pauly, Demiel M. Reg. No. 40,123
Carlsan, Alan Q. Rag. No. 28,959 Philtips, Jobn B, Reg. No. 37,206
Caspers, Philip P. Reg. No. 33227 Plonkett, Thoodare Reg. No. 37,209
Chispetta, Jemes R. Reg. No. 39,634 Prendergast, Paul No. 45,063
Clifford, John A. Reg. No. 30,247 Pytel, Melissa 1. Reg. No. 41,512
Cochran, Willlam W. Reg. No. 26,652 Qualey, Temry Reg. No. 25,148
Raonald A Reg. No. 25,968 Reich, John C. Reg. No. 37,703
, Denris R, Reg. No. 34,994 Reiland, Barl D. Reg. No. 25,767
Whiglish, Lealie E. Reg. No. 40,579 Schmaltz, David G. Reg. No. 39,528
Ulsulton, Julie R. Reg. No. 36414 Schuman, Mark D, . Reg. No. 31,197
*QeVries Smith, Ketherine M. Reg. No. 42,157 Schumam, Michaal D. Reg. No. 30422
Mark J. Reg. No. 28,707 Scull, Tinothy B. Reg. No. 42,137
Robext T. Reg. No. 20,187 Sebeld, Gregory A Rag. No. 33,280
Ryan, Sandra Reg. No. 39,667 Skoog, Mark T, Reg. No. 40,178
lance, Robert J. Reg. No. 40,620 Speliman, Stoven J. Reg. No. 45,124
Maithew J. Reg. No. 44,125 Stoll-DeBell, Kirstin L. Reg. No. 43,164
Charles E. Reg. No. 26,896 Somner, Jobn P Reg No. 29,114
Alm G, Reg. No. 38472 Swensmn, Erik G Rog. No. 45,147
Jolm D. Reg. No. 18223 Tellekson, David K. Reg. No. 32314
Mtrogson, Richard Reg. No. 41,304 Trembath, Jon R Rog. No. 38,344
Jfirusens, Joim J. Rog. No. 33,112 Undehill, Alort L. Rag. No. 27403
[Jamre, Curtis B. Reg. No. 29,165 Vi J. Derek Reg. No. 32,179
Randall A Reg. No. 31,838 Wakl, John R. Reg. No. 33,044
y I, Richard J. Reg. No, 42,668 Weaver, Karrle G Rag No. 43,245
Johnstem, Scott W. Reg. No. 39,721 Wolter, Panl A. Reg. No. 20,890
Eadiovitch Natalie D Reg. No. 34,196 Whipps, Brien Reg. No. 43,261
Karjeker, Shankat Reg. No. 34,049 Wickhem, ). Scat Rag. No. 41,376
Kastelic, Joseph M. Reg. No. 37,160 Willizms, Douglas J. Rog. No. 27,054
Kattolbarges, Denise Reg. No. 33,924 'Witt, Janelle Reg. No. 41,980
Keys, Jermmie 1. Reg. No. 42,724 Wo, Tong Reg. No. 43,361
Knoxrl, Homer L. Rog. No. 21,197 Xn, Min 5. Reg. No. 39,536
Kowalchyk, Alsn W. Reg. No. 31,535 Zeuli, Anthooy B Reg. No. 45,255
Kowalehyk, Kntherine M Reg. No. 36,848

I heroby authorize them to sct and rely on instroctions from mmd commmmiests directly with the

porson/eytignes/sttorney’irm/
who/which first sends/sent this case to them and by whom/which I hereby declare that I have consented after full disclosure to be
represented unless/until I instruct Merchant & Gould P.C., to the contrary.

Please direct all correspondence in this cass to Merchant & Gould P.C. ot the address indicated below:
Merchant & Gounld P.C.

P.O. Box 2903
‘Minneapolis, MN 55402-0903
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T'hereby declare that afl statements made herein of my own knowiedge aro trae and tha al] statements made on information srd bellef are
belicved to be true; and further that these statements were piade with the knowledge that willful falss statements and the like so made are
punishable by fine or imprisomment, or both, under Section 1031 of Title 18 of the United States Code and that such willful false stxtements
may jeopardizs the validity of the application or any patent lssued thereon,
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| & Qsenablp | Apple Vallsy Misacicta USA
1 | rost Omce Pust Office Address iy State & Zip Cade/Comntry
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Addres L3781 Camnndy Driva Bics Pralrie Mimesota 55347 US.A.
‘Siguature of Inventer 20 Date:
Full Name Famlily Name First Given Nama Second Gliven Nams
2 Of Inventor Vealtenholmer Troy Anthenry
0 | Resblence Cuy Sinte or Foreign Comntry Country of Cittnenship
| & Ctienily | Bomiagin Mz USA
4 | PestOfMce Pest Office Addrems Cuy State & Zip Cade/Conntry
Address $716 WoodelMT Rosd Hloomington Minoosoin 53438 US.A.
Siguature of Inventor 204: Dates
Full Name Fannlly Namme First Given Name BSecond Glvea Name
3 | OfInveatar Tianeel ) Thomes C
e Residence City State or Fereign Country Country of Clibeeashin
| & Citivenshiy | Edea Prairin Minnesots USA
3 Post Office Pest Offics Addrem Clay Stxte & Zip Code/Comniry
Addrens | 70753 Springhifl Circle Eden Pralde Mimcsots 5346 USA.
Sigastare of Inventor 209; Date:
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. Full Name Famfly Mawe First Glven Namse Serend Given Ngme

2 | OfInventor Halmbery Masthew L

¢ | Residencs City Seate or Forelgn Cenatry Cowntry of Cltanchlp
& Citiarnship Minswagolls Mmegote US.A

$ | PostOffiea Tuost Office Addrens Cy Siste & Tlp Codo/Cyantry
Adilrem 4701 31t Avemme South Minassnolls Mizmasnts 53406 UXA.
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#1356 Duty to disclose taformation material to patentahility.

) ® A patent by ity very nature is affected with u public interest. The public interest is best served, and the most sffective
pmmhldmmwhquﬂnﬂmsmlmllﬂinhbdumhd.hmimdﬂmmmofﬂl
information materia] to pateatability. Each individual associsted with the filing and prosecution of s patent spplication has a duty of candor
ind good faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that individoal to be
muterial to patentability us defined in this section. The duty to discloss information exlsts with respect to each pending claim until the
claim is canceled ar withdrawn from considerstion, or the spplication becomes abandoned. Information material to the patentability of a
cluim that is canceled or withdeawn from considerstion need not be submitted if the inforrsation is not material to the patentability of aay
claim remaining under consideration in the spplication. There is no duty to submit infirmation which is not material to the patentability of
any existing claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if all information
Imown to be material to patentability of any claim ixsued in & pateot was cited by the Office or submitted o the Office tn the manner
preseribed by £§ 1.97(b)~(d) end 1.98. However, no patest will be granted on an application in cornection with which fraud on the Office
‘waa practiced or stternpted or the duty of disclosure was violated through bad fiith or intentional misconduct. The Offico encourages
spplicants to carefully examine:

(1) prior wrt cited in search reposts of » fornign patent office in 2 counterpart spplication, and

@ fhe closest information over which individuals associated with the filing or prosecution of a patent spplication
beliovo any pending claim patentahly defines, to make scre that any materizl information contained therein is disclosed to the Office.

L) Under this section, information is material to patentebility when it is not cummistive to infarmation siresdy of record or
being made of record in the spplicatian, end

(4} It catablishes, by itself or in combination with other information, s pricsa facle case of unpatentability of a claim;
(3] It refutes, or by joconsistent with, » position the applicapt takes in-

i 4] Opposing sn argument of unpatentability relied an by the Office, or

) Asserting en argument of patentahility.

=0"BLLLE56D

(c) Individuals sesocisted with the filing or prosecution of a patent application within the masning of this section are:
1) Each inventor named in the spplicstion:
@ Each sttormney or sgent who prepares or prosecutes the applieation; and

(E)] Every other person who is sobstantively involved in the preparation or prosscution of the application and who b
aasocisted with the inventor, with the assignee or with axyone to whom there is an obligation to assign the spplication.

@ Individeals othar than the sitomey, agextt of inventor may comply with this section by disclosing information to the
attorney, agent, or inventor.
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Industria y Comerci 651

SUPERINTENDENCIA

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Follo 3{
Radicacion no 01-33985

Concepto Técnico no 0388  Clasificacién intemacional de Patentes: H 01 R 1200

Practicado el examen de acuerdo a lo establecido en el At. 38 de la Decisién 488 se
detarmin que esta soficitud de Patente de Invencion:

SI[¥] NO[] Contiene un resumen de la invencidn (Art-26-6).

SI[¥] NO[] Contiene el tiulo o nombre de la Invencién (Art.27-d).

SI[¥] NO[] Contiene la descripcién de la invencidn {Art.26-b).

SI[ Y] NOI ] mA)PUOABLE[]Gmﬂmehsdbu]mnwmmmmmhimandm

SI[¥] NO[] Contiens una o més reivindicaciones. (Art26-c).

SI[] NO[]1 NOESAPLCABLE [¥] Han sido desarroliados los productos y/o procedimlentos a
partir de recursos genéticos o de sus productos derivados de los que cualquiera de
los Palses Miembros es pals de origen. {Art. 26- h).

SI[] NO[] NO ES APLICABLE [¥ ]Los producios y/o procedimientos han sido obtenidos o
desarroliados a partir de i08 conocimientos tradiclonales de las comunidades
indigenas, afroamericanas, o locales de ios paises miembros, de acuerdo a lo
establecido en fa Decision 391 y sus modificaciones y reglamentaciones
vigentes. (Art.26-).

SI[] NO[ ¥ ] Lainvencidn se refiere a un producto relativo a un material biolégico. (Art-26-J).
SI[Y] NO[] Laprordad coinckie con la materia reivindicada.
SI[¥] NO[] CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI{ ] NO [ ¥ ] verhoja(s) anexa(s).

EXAMINADOR TECNICO
202050

Bogoté D. C.Marzo 27 de 2003

Carrera 13 No. 2700 Ao 5 y 10
Conmutador: 334 12 21-2-34
Fax: 281 31 25 e-mall: Info@sdc.gov.co
Santa Fe de Bogotd D.C. - Colombia
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Industria y Comercio
SUPERINTENDENCIA

Follo }oa’

2020

Bogotéa DC

Doctor(a)

JERONIMOQO CASTILLO BONILLA

Apoderado(a)

REFERENCIA: Radicacién No. 01-33985
Tramite
Evento 001
Actuacién 416
Oficio No. 705
Folios 001

Teniendo en cuenta que la solictud de privilegio de patente que se tramita bajo el
expediente indicado en la referencla, reline los requisitos de forma establecidos en los
articulos 26 y 27 de la Decisién 486 de la Comisién de la Comunidad Andina, y en las
demas disposiciones vigentes sobre la materia, se envia el extracto de la solicitud a la
Oficina de Comunicaciones para efecto de su publicacidn en la Gaceta de Propiedad
Industrial, conforme lo establece el articulo 40 de la misma Declsién.

No obstante lo anterior, no se tendrdn en cuenta la prioridad US08563210 y la prioridad
US09577779, ya que sus coplas certificadas fueron presentadas de forma extemporanea.

Cdmplase
Dado en Bogota DC, a los

202050

Carrera 13 No. 2700 Plso 5y 10
Conmutador: 334 12 21-2-34
Fax: 281 31 25 e-mall: info@dc.gov.co
Santa Fe de Bogoté D.C. - Colombla



