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Section 2705 26 

GtQunding and SQnding for CQrnmunications Systems 

PART1 -GENERAL 

1..1 \NORIS INC~UDEJ:i 

A. Pr9videal!Jabor, materials, and equipment for the complete installation of work called for 
in the Contract D.ocu~nts. 

1.2 SOOP!: OF \NORK 

A Thi_s se_ctfon includes the ;minimum,requirementS'for the equipment_ and-cable 
installations in communications equipment rooms (Telecommuni¢ations. Closets). 

B. Included in this ~e!>tlon .are the m16imum CQmpos~ion requirements a.nd in_stalhttion 
methodsfor rne f.olloWirig: 

1. Busbars 
:2. Bo_ridi'ng a.ccesSOrie-s 

1 .3 QUALITY ASS() RANCE 

A. AH cable and equipment shall.be installed in a neat.and workmanlike man.nor. All 
methods .of.construction that are notspe:cificallydescribed orindicated in the contract 
documenfs,shall besu!,je!>tto !he,control ;,ndapproval oftheO>ivner or Ol//!ler 
Representative. Equipment and materlais shall be .of the quality and manufacture 
indicated. The equipment specified is based upo~ the acceptable manufactures !_isled, 
V\/h_e,e "approved equal" is sfated, .eq1.dpmentsha1J be equivalent in every.way lo that of 
tne equipment specfied and'su~jectto approval. 

B. Strictly .adhete to au Buildi11$1 Industry consulting Ser111c:e lntematlonal (BICSI), 
Ele.ctrohic Industries Alliance (EIA) and ,eleco.mmunications Industry Association (TIA) 
recommended ln~aJlation practjceswhen instaUing CQmmunicationstda!a cabling. 

C, Mai.erial_and work specWied herein.shall comply with the appfloable requirements of, 

1. ANS1/TIA/EIA-,568·C.o commercia/Bi.tildingTelecommunications Cabling 
Stand.an:/. 

2. TIA~ 569.-C Commerc/i,/ Building Standard for Telecommunications Pathways 
and Space. 

3. ANS1iTr~Ei,l>.-801ihB Ad.1T1ini$tr,;ti9n Standarc/ forth~ telecomm.unicat/ons 
lnftastrucfure of CommeiJ:ial Bi.ti/dings. 

4. ANSi-J-SlD - 607-B Joint Siandardtor Comtnercia(Buiiding Grounding 
(Earthing) and BoiJdingRequir/Jtnents:for Telee!Jmtnunfcat/ons. 
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5. NFPA ,o - National Electric Code. CUfferJI Edi/ion 

6. BICSJ -Telecomrnunicafionsbtstribution M~hodsManual. Cum;ntEditian 

1 A SUEfMITTAJ..S 

A. Provide product data for the folloWihg: 

1. Manufacturers cut sheets, specifications and .installation instructions for all 
products ~ubmi_t Vvith bid). 

PART 2 - PRdi!IUCTS 

2.1 WALL•MOUNT BUSBARS 

A. Telecommunications Main Grounding Busbar (TMGB) 

1. 

2. 

3. 

4. 

5. 
6. 

Tele.communications MairtGrounding 8Usbar (TMGB)shail be constructed of 
.25" (6Amm) thick solid copper bar. 
The busbar shaff be 4;. (100,nm} high and 20" (510 mm)Jong•and shall have 30 
attachment points,(two rows of 15-each) for lwo•hole grounding Jugs. 
Th,e hole patlern foratta.ching grounding lugs shall meet the require~nts of 
ANSl•J•STO - 607-A and shall accept ll7 t.ugs With 5/!l" (1{5.8 mm). hole centers 
and 3 lugs with 1" (25.4) mm) hole centers. 
Tl1e busbarshallirrcluqewall-mo.unt,~tan<:H,i! brackets.assembly screws and 
insulators -ereating a 4" (1 oo mm) standoff from tM wall. 
ne busbar.sha.lJ be. VL. Listeg as grounding and bo.nding equipment. 
Design Mlike .$hall be: 
Chatsworth Products, Inc, (CPI), 
Telecomniunications Main Grounding Bushar: 
Part Number 40153-020, 20" x 4"(510 mmx 100 mm) Telecommunications Main 
c:;ro4oqlng .Busbar, UL. Listed. 

8. Telecornrnunications Main Grounding 8Usbar '(fMGB) 

1. 

2. 

3. 

4. 

5. 
6. 

Telecommunications Main Grounding Bus bar (TMGB) shall be c:onstru.cted of 
.25'' (().4 mm) thiRk soli.d copper. bar-: 
The bu$barshaU. be 4'1 (100 mm) high and 12" (3QO mrn)lon_g and shall have 18 
attachmeht.points (I\M'.l rows. of 9 each)for two-hola grounding lugs. 
The __ hole Pattern for attaching grouncling l_ugs shaH "]eetthe requirements of 
ANSJ.J•STD -"607-Aand shall accept15 lugs with 518",(15. 8 mm). bole canters 
and 3 Jugs with 1" (25.4 mm} hole cente,s. 
The bu$bar.sl1all .ihcJude w,,U·m<1un.tstand·oi! btackets,•assembly screws and 
insulators creatihil a.4" (100 mrn) standoff from the wan. 
!he bus bar Sha.II ~e UL Listed as grounding and bonding equipmen\. 
Design Make shall be: 
Chatsworth Products, Inc. (CPI), 
Telecomrnunicaiions Maln Grol!ndihg Busb.ar: 
Part Number 40153·012, 12" x 4" (300 mrtrx 1.00 rnm)Telec:ommuiiications Main 
Grounding Bus.bar_, UL Listocf. 
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C. Telecommunications Grounding Busbar (TGB) 

1. 

.2. 

3. 

4. 

5. 
6 .. 

Telecommunications Grounding Busbar (TGB) shall be constructed of .25" (6.4 
mm)_ thick solid copper l>ar. 
The bus bar sh.all be;!" (~O mm) high ani:112" (300 mm) long.and shall have 9 
attachment points (one row) for two-holeJ1rounding lugs. 
The hole pattern for alti,.chlng grounding lugs shall me·et. the requirements of 
ANSN-STD -so7-Aand shall accept 6Jugs wi!H.5/8" {15,8 mm) hole centers 
and ;i lugs wit_h f{2f4 mm) hole centers. 
The busbar"shall 'incluci" 1/Vall'mount stand-off .brackets, assembly screWs. and 
insulators creating a 4" (100 mrr\) standoff from the wa.11. 
The RUsbarshall be [.)L Listec( as grounding and bonding equipment. 
Design Make shall be: 
Chatsworth Products, Inc. (CPI), 
Telecommunications Grouncling Bu.sbar: 
Part Number 13622'012, 12'' X 2".(300 mmx.50 mm}Telecommunications 
Grounding Eiµsbar, UL. Lisl1>d .. 

D. Telecommunications Grounding Busbar (TGB) 

1. 

2. 

3. 

4. 

5. 
6. 

Telecommunications Grounding Busbar (TGB) shall be constructed of .25" (6.4 
mm) thick sol_id. copper ba.r-
Ti\e busbar'.Shall be. 2" (50 mm) hlgh and 10'' (250 mm) long .and shali have 7 
attachmentpoints.{one row).for two,hole grounding lugs, 
The hole pattern forat\aching grounding lugs shali meet the require111e11tsof 
ANSI-JcSTD-:607-Aand shall accept4Ju~s with 518" (15,8 mm) hole centers 
a_nd 3 lugs w~h 1" (25'4 rnm) hole centers. 
Tbe busbarshall include'I/Vall-mountstand'off·bra¢k!lts,.assembly screws and 
insulators cre~ting .a 4'·' (100 mm) standoff from the wall. 
The bus bar shall..be. UL ~isled as grounding and. bonding equipment. 
Design Make,.shall be: 
Chats.worth Products, Inc. (CPI), 
Te1ecommunicatignsJlroundin9 Busb~r: 
Plitt.Number 13622-010; 10" x 2" (250 mm x 50 mm) Telecommunications 
Grounding Busbar, UL. Lisled . 

. 2.2 RACK-MOUNT B\JSBAR 

A. Hbtizontal Rack Busbal 

,L 

2. 

3 .. 

4. 

Horizontal rack-mount busbar shall be constructed <:>f 3/16" (4.7 mm)thickby 314;' 
{19.1 mm) high hard-drawn electrolytic,tough pitch 110 alloy copper bar. 
Bat shall be 19" EIA.or 23" rack mOunt.ihg wid!h (as;sp.ecified below) for mounting 
on relay racks or In ·cabinets. 
Bar shall hav~ eight $-32.tappecl ground mounting holes on 1" (25A. mm) 
intervals and four0.281" (7.1 mm) holes for.the attachment of two-hole grounding 
lugs: . · . . .. . . . · 
Each bar snail include a coppersp!i"'! bar of thia same material (t~ transition 
between adjoining racks) and two each 12,24x %" co.pper-plated steel screws 
and:flatwashers foratlachmentto the rack·or c,abini,t; 
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5. aa:r~haJI be UL Listed as grQunding and bonding equipment. 
6. Design Make.shall be: 

Cha"tsWQrt!1 Products, Inc. (GHI), 
Horizontal Rack Blisbar: 
Part.~umber f0610-019, G_round Bar for 19'' Rack. 
Part Nu(T'per 10610,023, Grpund Bar for 23'' Rack. 

B. Vertical. Rack S.usbar 

1. 

2. 

3. 

4. 

5, 

6, 
7. 

Vertical racl<·fl)oUntbuibar sh_all be construc\ed of 1/4'_' (6.4 mm) ihick by 5/8'' 
(15.8 mm) high hard-draWn electrolytic tough pifoh 1 to alloy copper bar. 
Bar Shall be 72" (1830 mm) or 36.'.' {91 O mm) high (;,s s~ecified below) for 
fl)Otmting vertiq;Uy on relay racks. 
·72'.' (1830 mm) high bar shall have 13threade.d 1/4-20 attachment points for two
hoJe lugs with 5/8" (15,8 mm) hole centers and tv.o pairs of threaded -studs (one 
attop, one at bottom) fot tw¢•)1ole Jugs with 1" (25..4 tntn) hole center$. 
36" (910mm) high bar shall have 8 tbreaded 1/4'20 attachment points for two
hole Ju.gs With5J8" (1S,8 fl)m) hole centers-and oni, pair of threa_d.ed stucfs for a 
twti-hole lug wilh 1" (2:4 tntn) hole cent~rs. 
Each bar shall include a #2 AWG!v.o•hole compression'iug for 1" (25.4 mm) hole 
cenlet$, insula.!Qr /51o<*s and mounting screWS", 
Bar shall be,UL Listed asgroundin_g and bbndihg equipment. 
Design .Mak_e sh.all be: 
cha.i~mrth Proc:tucts, Inc. (GPI), 
Vertical Rack Susbar Kit: 
f'arfNufl)ber 4Q161-()36, Vertical .Rack Bu.s.bar., 36" (910mm) H 
Part'Nutnbe, 40161-072, Ve:/11.cal Rack. BUSbar, 72" (1830 mm) H 

c. Vertical Rack Ground Bar 

1. Witical rack,fl)ount ground par shall be constructed of .05'' (1.3 mm) thick by .68" 
(17 tnm)· wide tihried copper strip. 

2. Bar shall be 78'' (1.99'7 Jl)m}hJgh for l)lounting verti9ally on relay rapks and_ shall 
have holes punched on 5/8"0 5/(l"-1/2'' a~ernating vertical centers to match the 
EJA,310-D Universal Hole Pattern for a 45.RMU tack. 

3. Each l>.at shallinclu9ethree #1:Z.:Mzin,_.pJa!ed threiicHorming hex washer head 
installation screws, an abrasive pad and antioxidar\t'joihMompound. 

4. Bar shaU be UL Listed as grounding and bonding equipment. 
5. Design Make shall.be: 

Chatsworth Products, Inc. (CPI). 
Wrtical R,ai;;k Ground B~r Kij: 
Part Number 401,2,001, Rack Ground Bar Kit,45 RMU 

2.3 BONDING ACCESSORIES 

A. TWQ Mounting Hol&Gr<>und Terminal Bloq_k 

1. Ground terminal block·Shall be made·of electroplated tin-aluminum extrusion, 
2. Grounci terminal block shall aq;ept GO..~!Ju!'101o rangingJrom #14 AWG through 

2/0. . 
3. Th.e qonductprsshaU,:~e helc;I in place by!\M:><stainless steel set screWS". 
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4. 

5. 
6. 

Ground terminal block shall have two 1/4" (6.4 mm) holes spaced oh 5/8" (15.8 
mm) centers to allow secure two-colt.attachment to the rack or cabinet. 
Ground terminal blocCk shall be UL Listed as a Wire conneotor. 
Desigh Make shall be: 
Chatsworth. Products, Inc. (CPI), 
Two Mounting Hole Ground Terminal Block'. 
Part Number 40167'001, Two Mounting Hole Ground Terminal Block, 1 each 

B. ,Compression Lugs 

1. Compression lugs shall b.e. manufa.cture,ttrom electroplated tinned copper. 
2. Compression lugs shall have IWo holes spaced on 5/8"(15.8 mm) or 1" (25.4 

mm)' ce.nW,;, as staled below, to auow·secure two bol.t connections. to t,usbws. 
3. Compression lugs shall be $i:zed to fit a s~e<;ific size condui,;tor, sizes #6 to 4/0, 

as stated below. 
4. compression lugs shall be UL Listec( as .Wire-conn.ectors . 
. 5. Design Make shall be: 

Chatsworth Products, Inc. (CPI), 
compression Lugs: 
Part Number 40162-901, Compression Lug, #6Awg, 5/8'' (15.8 mm) hole 
spading. 1 each, 
Part Numbe>'r 40162-903, .Compression Lug, #6 Aw~, 1" (25.4.mm) hole spacing, 
1 each. 
Part Numbe.r 40162-904, Compressi;>n Lug, #2 AWS, 5/6'' (1'5.8 mm) hole 
spacing, 1-,-eac_h, 
Pal'! Number 40162-907, Compression Lug, #2 Awg, 1'' (25A mm) hole spa,;ing; 
1 each. 
F';lrt Number 4016.2;.gos, Compression l,.ug, 210 .AWS, 1'' (25. 4 mm) hole 
spacing,. 1 each. 
Part Number 40162,911., .Compression Lug, 4/0 Awg, 1'' (25.4 mm) hole spacing, 
1 h. 
)''! 

C. Antioxidant Joinrcompound 

1. 

2. 

Oxide inhibling joint.comp.6und.for copper,to-coppet, aluminum-to-aluminum or 
alu.rtjih!Jn,_-to-copper con11ecti0!1S~ · 
De.sigh Make shaU b.e: 
ChafsWorth Pro<IUcts, Inc. (CPI), 
Ant1o)lidant Join! Co_mpound: . 
Pa.rt Number 40168-101., Antioxidant .Joint.Compound, Copper-to-Gopper 
Connections, .5 oz; 1 ·each, 
Part Number 40168-801, Antioxidant.Joint Compound. Copper-to-Copper 
conMctions,8 oz, 1 each. 
Part Number 4016$,101, An!ipxidant.Join\.CompouncJ. Aluminum,to0Aluminum or 
Alumihum-to-Copper Connections, .5 oz, 1 eacn. 
Part Number 40168-801, Antioxidant Joint"Compound, Aluminum,to,Alumihum or 
Aluminurn,to-CoJ;>Per Connections, a oz, ·1 •each. 
RartNumber 40168-150, Antioxidimt.Jointcompountl, Copper-to,Copper 
Connections, ,5 oz, 50 each. 
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Part Numb.er 40168·812, Antioxidant Joint Compound, Copper-to-C:opper 
Cotmections,.8 oz, 12 each. 
Part Number 401.66-150: Antioxidant Jo.i.nt Compoun~, Al.umitium·lo-Alum.inum or 
Aluminum-to-Copp_er.Conhections, .5 oz, .50 each. 
PartNumber 40166-812, Anliox.idant JointCompo1.md, Aluminum,to-Aluminum or 
Aiuminum,.lo-Coppar Connections, 8 oz, 12 each. 

0 .. ¢-Type, Compression Taps 

1. Compressio11 taps s~a.11 pe manufa.ctured from copperalloy. 
2. Compression taps shall be C,shaped connectors that wrap. around .two 

C6hdlittors forming_ an irreVerSible splice-around the· cOridLictOrsi· installation 
requires a hydraulic crimping tool . . . . . . . 

3. Compression taps shall be sized to .fihpecific.size co·nductors, sizes #2 AWG to. 
410, as stated below. 

4. .c:ompression taps shall be UL Lii;(ed. 
5. Design Make shall be: 

Qhatsmrth Produc;!s, Inc. (CPI), 
Compre.s.sion Taps: 
Part Number 40163'001, Compression Tap, #6 AWG Solid Run to #6 AWG Solid 
Tap, 1 each; 
Part Number 40163,007, Compression Tap, .2/0 Stranded Run to 2/0 Stranded 

'm··· , 1 ei;tch. 

;, . "-

0.'"'~''""ll"""" .. ~ ,,,.:,,J,;,:~~~.J:~~~~,aL.~~W? 

E. PedeStalClamf:>. With Grounding Conneqtor 

t. Pe.destal ¢lamp sha'fl be made fr9li1 electropl~tecl tinned copper .or bronze. 
Installation 'hardware will be stainless steel. 

2. Pedesta.l clamps shall be •sized to fit a specific size con<:iuqtor, si;,e #6 and/or.210, 
as stated below. 

3. Pedestal clan,p Installation har.dware shall be sized to. attach to round and/or 
square raised ,ccess !lo.or pede$!als,that are 1·1/8" to, 1-3/4" In diameter. es 
stated below. 

4. Pedestal clamp·.5ball provide straighl{in-line) .or crPsS. (in\ersectioq) support tor 
up to tWo conductors, 

~. Pe,deslalclampshallbe UL Usted a.s grounding and oqnding equipr,,ent. 
6. Design Make,.shall be: 

Chatsworth Products,. Inc .. (CPI.), 
Pedestal <;)lamps: 
Part Number 40168-001, Pedestal Ciarnp, Cross Conne.ctor, for 1-1/8" Square 
Pedestals, with (2)#6 AWG conductors per side, 1 each. 
Part Number 40169-002, Pedestal .Clamp, C:rOsJ; Conneqtor, tor 1-i/6" to 1-3/4" 
Ro.und Pedestals, With (1) #6AWG and (1) 210 cohi:fucfors per side, 1 each. 

F; Pipe .Clamp V\(itli Gro.undirig Connector 

1. Pipe clamp shall be made from electroplaied tinned bronze. lnsta.llation hardware 
:will be stainless steel. 
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2. Pipe clamp shall be sized .to f~ up to two conductor.s ranging iii size ftom#S to 
250 MCM; conductors must be the .same size. 

3, Pipe clamp lnstallation hardware shall be ,sized to J3ijach to p,p.,s, sizes 1" to 6' 
(.75" to 6.63" in diameter}, as stated below. 

4. Pjpe clari,p sh~II ~e- UL Uste<I as grounding and bonding equipment 
5. DesiQh Make.shall be: 

Chatsworth Products, Inc. (CPI), 
Pipe Clamps: 
Part.Number 40170,002, Pip.a Clamp, for 1'' to 1-114'' pipe, 1 each, 
Part Number 401_70-000, Pipe Clamp, for 1-1/2'' to. :?''pipe, .1 each. 
Part.Number 40170-004, Pipe Clamp, for 2-1/2" fo :l" pipe, 1 each, 
Pa.rt_Number 40170-005, Pipe Clatrip, for.3-1/2'' to 4" pipe, 1 e.ach. 
Part Number 40170-QOE!; Pipe qamp, forS'' to 6" pipe, 1 each. 

G. Equipment Ground Jumper;Kit 

1. 

2. 
.3. 

4. 
.5. 

Kit inclUdes one 24''L iMulated grou'nd jumper With a straighHIMl hole. 
co'1)pressi.o.n lug 011one end ;i.nd an .L•Jhaped two.hole compression Jug on the 
oth"E>r end, two plated ilistallatii)n screws, an abrasive pad and a .5 once tube of 
anfiOXidan~,jpint compound. 
Ground conauctor is an insulatecj.:green/yelJow stripe #e ,AWG vii re 
Lugs ,ire made frorhelectroplated'tinned copper.and have two mounting holes 
spaces :5" to :6251' ii:partthat a<;Cl'PI 1/4'' screws, 
Jumper Will be, made with UL Listed bQmpOnents 
Design Make_ shall be: 
Chatsworth Products,. Inc. (CPI), 
EqliipmentGro1.1nd Jumper Kit: 
PartNumber 40159-Q10, Eqµipment•Ground Jumper Kit, 1 eacl), 

PART:) - EXEPUll(;)N 

'3.1 INSTALLATION 

A. Wall-Mount Busbars 
1. Attach l:>usbarsfo th.• wall with appropriate hardwarn a~rding lo the m,lj"nufa(>!urer's 

lll$lallation instructions,. 
2. Conductor conne(>!ions to.the .TM.GB or TGB shall be made With two-hole bolt-on 

compress.ion lugs sized to fit the bOsbat lltld the. conductor$. . . , 
3. Each lug shall be attached With stainless steel hardware .. atter pre~artng•,the bond 

according lo manutact\irer recommendations· and treating the bonding sur(ai;e o.n \he 
bus bar with antioxidant to help prevent .comiskm at the. bond. 

4. The wall-mount busbar shall be bonded to ground as part of the overall 
Tele.communlcation.s Bondini;I and·Grounding .. $ystem. 

E\. Rack-Mount Bus.b.ars and Ground Bari; 
1. When a tack or cabinet supports actlve aquipment or any type of shielded cable or 

cable termination device requiring a ground connection, 3tld a rack-mount horizontal 
or verti.calJiusbar or ground bar to.the rack or cabinet. the rack0 roount b.usba:r or 
ground bar{provides multiple bonding paints on the rack for rack and rack•mount 
equ,ipri,ent. · 
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2. Attach rack-mount !:)usbars·.c;1nd ground b_ars to racks or ~binets a·ccording to the 
manufacturer'$ installation instructions. 

3. Bond ttwrack-mount.husbar or ground bar toihe room's TMG.B or TGS with 
apprOpriately Sized h~rdware ahd conductor. 

C. Grounc/Terminal.Blo.ck 
1. Every rack and cabinet shall be bonded to the. TMGB or TGB. 
2. Minim~m ponding connectionfo racks and cal)inets shall l>e made with a rack-mount 

two-hole ground terminal block sized lb frt the conductl)rand rack and instafled 
a_ccording_ to rn21nufa_cturerrecommendations . . 

3. Remove paint.between rack/cabinet and terminal block, clean surface.and u.se 
antioxidant between the rack and the.terminal block to help pteveiJI oorro.sion afthe. 
bond: 

D. Pedestal Clamp 
1. Al minimum, bond every sixth raised:accessfloor pedestal v.j!h.a minimum #6 AWG 

conductor to the. TMGB or TGB Using a pedestal clamp sized to flt the pedestal and 
the c9nductor and installed according to the manufactµrer's re9>mmendations, 

.2. II pedestal clamps are .. used to construct.a signal teference grid, bond the signal 
reference grid to the TMGB orTGB and bond each rack ancl/or cabinetto the signal 
reletenC!) grid using a cor:nptessibn tap orsirni.lar non•reversible bonding component 
sized to fit both conductors. 

3. Remoye paint l:>etween the pedestal and pedestal cl.anip, c:lea.n surface and use 
antioxidanlbetween the pedestal and.the clamp to h"IP prevent c;orro$ion at.th.a 
bond. 

4. Remove insulationfrom condu('!_ors wherew;res afla¢h to the pedestal clamp. 

E. Pipe Clamp 
1. Bond metai pipes located inside. the data center,cornputer room with a minitn.um #6 

AWG conductor to the TMGB or TGB using a pipe.clamp sized to flt the pipe and the 
conductor and·r.n.sta'l:le_d :1;1:cco.rQing tc> th.e.--rnanu_f.acturer1s r!iJqomme.ndafion·s. 

2. Remove paint between the pipe and pipe cl~rnj,, clean surface and use antioxidant 
be~en '\h.e pipe and th.e clamp lo help prevent corrosion atth.e l:>ond, 

3". Remove insulation from conductors whM> wires attach to the pipe clamp. 

F. Eqciipment 13r<1und Jumper Kit 
1 . Bond eqlliprnent, to a vertical rack-mount busbaror gtoundbar using ground jumper 

~~ordi,119 to the m~nufc1cturer~s. r~90,l'Tl.meridaJi9ns. 
2. Clean the surface and.use antioxidant between the compression lugs on the jumper' 

and the rack-mount busbar or groundbarto help prevent c:or,osion at the.bohd. 

Section 27 11 00 

COMMUNICATIONS EQUIPMENT ROOM EllTINGS 

Section 27111.6 

Communi_Cations Cabinets, Racks,.·Frames aod_l;:nclosures; 

PART 1 ~ GENERAL 
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1.1 WORK INCLUDED 

A Provide all labor, materials, and equiprnentforthe complete installati.on of work call.edfor in 
the Contract D0c1,.1ments. 

1.2 SCOPE OF WORK 

A. 'This· $Sciio1t lh¢!'Udes the m1r)imum tequir~i:ttehts=for-the e·qUiJ)ment and (;llble installations ih 
·telecornrnunication.s eqqipmerJt rooms. · 

B. Included in this section ate·the niitiirnum eo.mpo.Sition reqUitemen,s and installation methods 
for the following: 

Racks. 

1.3 QUALITY.ASSURANCE 

A />JI cable .. and .equlpmentshail be. installed in.a rreat ancfworkmanlike manner. All.methods 
Of construction;that are not specificaJly described or indicated in the contract documents 
Shall.be sub]ect to fhe•co.ntro.1 and approval of!heOwner or owner R,epreseritative, 
Equipment and materials shall be bl the. quality,and manufacture indicated. The equipmel'll 
specified is J:>ased uponthe a,::ceptable.mapufacturers Usted, Where. ·:approved egual" .is 
stated, equipment shall be equivalor,tin'every way to th11tof the aquipmel'll specified anc! 
.subjecUo approva I. 

B. Strictly adhEi.r.e to all BUildl11g lndustry·Consulting Service International :(BICSI}, Electronic 
lnciµstries Allia.nce (~IA) anc! Teleco.mmunicat!ons Industry Associat.ion (flA) reco1TJ1TJended 
installaticin practices when installing communications/data cabling. 

C. Material Md work ~pecifie<:i herein .shalLcomplywlth the applicable reguiremenis·of: 

1. TIA-569s6Commeroial Building Stanc!ard for Te.lecommunications Pathways and 
$paces,2004 

2, ,i>.J7JSI/TIA- 568-C,Commercial Buil.dingTelecom1TJunicatians: Cal)ling Standard, 
2009 

3. ANSI/NECA/BICSI 568-2006 - Standard for Installing Commercial Building 
Teleto·mmuhica:tions Cabling 

4. TIA- 606-A Administration Standard fo.r Comm,ncial T<>le.communicatio.ns 
lnfrastructure:i ·2007 

5. ANSI-J-STD - 607-A.Join!Standarc! for Commercial Building Grounc!ing (Earthing) 
ancf8Qndipg i'leqLiirements for Teleco1TJmunications, 2002 

6. ANSI/TIA-942 Telecommunications Infrastructure Standard for Data Centers, 2005 

7. NFPA 70 - National Electric Code, 2008 

Pima County Specification for 
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1.4 SUBMITTALS 

A. ProJlide product data for thefolloWlng: 

1. Manufacturers cut sheets, specmcations .and installation in1rtructions for all product$ 
(submitwilh bid).. 

PART 2 - PRODUCTS 

2.1 EQUIPMENTRACKS 

A. F'reiLStandilill Relay Racks (Standard Rack) 

1 . Racks shall be manufactwed from .i luminum extrusion. 

2. Each•.,a,k shall have .two L-shapeq top angles,v,,o L-sl1aped base angles amj. two C
shaped ,equipmenHnoUnting channels .. The ratk'sha.11 assemble with nut and bolt 
hardware, The base angles shall be pre,p.unched for attachment to•.the flow. 

3. Equipment mounting channels shall be.:J:' (76 mm) dee!) and punched on the.front. and 
rear flange wil.h th.e El/\-3·1 Q<D Univer~al hole pa,tter.n, 1-3/4'' (44.4.Smm) @c/<'11104nt 
spaces(!.!), to provide '!SU. 52.U <1r SS:U !or•eqUitfrnent. J;;ach mountin,i space (IJ) shall 
be marked and numbered on the mounting channel. 

4. When assemblea With top and bottomanglE>"S, equipment-mounting channels shall be 
spaced to allow attaobme,:rt qf 19" J;;IA rack-mount equip!Tlent. Equipmentattai;hme.nt 
points shall be threaded With 12':!4 r/ill-fo)med:threads. The rack shall include assembly 
an~ ,equipment~mounting hardware. Racks shall include 50 each combinatlon pan ·head, 
pilot point mounting screws. 

5. The assembled ra.ck shall measure 7' (2: 1 m)(!t4" (2133 mm) high, 8' (2.4 m)/96" (2438 
mm) high or S' .(2, .. 7 m)i108" (2743 mm) high; 20.3" (S15:Q;mm) Wide. and 16" (381.0 mm) 
.deep. The sides (webs) Of the e.quipment-mounting Channels shall be punched to.allow 
attachment of v.ertical ca.ble managers alMg the side.s of the rack or fo.r rack-to-rack 
baying, 

S. Assembly hardware shall electrically bond the top.Mgles, side c;hannels am:I bi!'se 
angles together When assembled, and there shall be •·.masked ground attachme11t poiht 
Wi\h 1/4-2P:threade<I studs spaced 5/8'' apart on the in.side of the side channel\o attach 
a ground Jug alloWlng easy attachment to the. Telecommunications Ground. 

7. The Jack shall be rated.for 1,0QO ib (453.6 kg) ofequipment: 

8, The rack. shall be UL. and cUL Lisie<l.ai,.a·Communk;ations 'Circuit ~esso[)', OUXR 
and bUXR? category, flie numb.er 140851 . 

. 9. Finish shall be either cl.ear grained alumlnurn or epoxy0 poiyesier hybrid powder coat in 
1he color a.s .specified below. 

Pima courity $pecificalion for 
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10. Design Mak~ shall be: 
Chatsworth Ptoducts., Inc. (CPI), 
Standard Rack 

Pl!rt Number 55053-703, Sta.n<lard Rack, 7'H (2. 1 m) x 2(l3'W(S15,$ mm) x 15"Cl 
(381.0mm), 45U x19"EIA, Black, UL Listed. . 
Pl!rl Numbor55053-So:i, s(andard l~ack,. 7'H (2,1 m)x20.3'W (515.9 mm)x 15"D 
(381 ,o rnm), 45Ux 1.9"EIA, Glacier\11/hite, UL Listed. 

Part Numbet·406Qi5,005, Equipment Mounting Screws .• #12-24, so pack, Black. 
Part N_umber 40604°003, Rack Installation Kit, Concrete Slab, Zinc. 
Part Number 40607'001, Rack lnstiallatio~ kit, VVoM Floor, Zinc 

PART 3 - E)(E~UTION 

3,1 lN!lTALLATION 

A. Re/ayRacks 

1. Assemble relay racks according to manufacturer's instructions. Verify that equipment 
mounting rails.are sized properly forra_ci(,mountequipmen!be.fo(e attaching the _rack to the 
floor. 

2: All racks must be attached to the floor In four places using appropriate floor mounting 
a_nch.ors. When .pla~d ,over a n>ise.cl floor, threaded ro)'.ls should pass lh:rough the raised 
floo, tile ahd be .. secl.ired in the .SttUcturalfloor belciW. (Use CPI Part Number 40604s003for 
concrete slabfloori;or,40807-001 wood floors, .Raised floor support kits are als_o available.) 

3. Racks shall b~ grounded to the TGB using ap-propriate hardw;,re ptovided bY the contractor. 
The ground will meet local code requirements and will"beapproved by the Authority Having 
Jur~dlGtion (AHJ). 

4. In seismic areas, _the rack sho.U/d have additional bracing as required by building code.sand 
"the recommendations ofa licensed structural engineer. 

5. Ladderrack may be attached to the top of the.rack to deliver .cables to !he rack: The rack 
,shall not be drilled to attach ladder tack. Use appropriate hardware from the .ladder rack 
manatacturer. · 

.6. The equipment Jo.ad will be evenly dlstribllted an"d UllifOmi on the rock. Place large and 
heavy equipment towards the bott9m ofthe rack. $ecure all equipment to the rack vyith 
equipment mounting screv,1$. In seismi.c ar<>as, so.cure equipment to sMlves with ad\'.litional 
btScing. · 

Section 27 11 23 

Communications Cable Management and Ladder 'Rack 

PART 1 - GENERAL 

t.3 WORK INCLUDED 

B. Provide al/ labor, materials, and equipment for the complete rnstallalion of work called for 
in the contract documents. 
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1.4 SCOPE OF WORK 

B. This section includes th"<> rninirnurn.f<!quirernents for the equiprnent and cable 
installations. in· te/ecoJ'nmunications roor'ns·. 

B. Included in this:section are the rninirnum cornposltion·requirernents an_d in_stallation 
methods for the Jo II owing: 

3. Ladder Rack. 

1.3 QUALITY ASSURANCE 

D. All cable Md equipment shall be installed in a neat and workmanlike manner: All 
methods-of construction that are notspecifically described or indicated in the contract 
docwnents·shall be subject to the control and approval of the owner or <>Wner 
representative. 

E. Equipment and m>1terials shall be of ihe quality a.nd manufacture indicated. The_ 
equipmentspecified is based upon,the acceptable manufacturers Jiste_d. Where 
"approved equal" is.stated or ,srsubstitu!ion is requested, e-quiprnent shall be equivalent 
in every way ta that-of th~ 'equipmentspecttied. Allsubstitutjohs are subj<>ct to the 
control and_ approval.of-the awneror )he owner representative. 

F. Strictly adhere to:a/1 BuUding Industry Consulting.Service International (BICSJ), 
Eletjronic Industries A/Ji~nce' (EIA) .and Telecomr:nunica.tions ihdustry Association (TIA) 
recomrnende.d installation practices-When insta/Jiri_g communications/data cabling. 

G. Material a_nd "'""" specmed herein shall compJy,witll !he applk;able requirements of: 

8. TIA--569-B Commercial Building Stapcjard for Hlecornrnunications Pathways 
and -Spaces', 2004 

9. ANS I/TIA-568--C co mrnercia/Building Telacornmunication$ Cabling Standard, 
2009 - . 

1 O. ANSI/NECAYBJCSJ 568-2006 - Standard for Installing Commercial Building 
Telecornrnunicati_oos Cabling 

11. TIA-606·A Admihistration Standard for cornrneicial Telecommunications 
Infrastructure, 2007 

12. ANSl,J'STD ~ 607-A Joint Standard for Commercial Building Grounding 
.(Earthing) and. Bonding Requirements lot Telecommunication;;, 2002 

1 ~. ANSJ/TJA,942- Teleq9mmunications Infrastructure l:,tandarci for Data Centers, 
2005 

14. NFPA 70- National E_lectric Code, 2008 

15. NEMA-VE t- Metal Cable Tray Systems, 2009 

PirnaCountySpecifica\lonror 
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16. NEMA-VE 2-Metal Cable Tray Installation Guidelines, 2006 

1.4 SUBMITTALS 

B. Provide product data for the following: 

1. ManUfacturelll data/cut .sheets, product drav.nng/specifications and installation 
instructionsfor all products (submit with bid). 

PART 2 - PRODUCTS 

2.4 LADDER RACK,-SUPPORTS;ANDACCESSORIES 

A. Ladder Rack (Universal Cable RtinWay) 

1. Ladd.er rack.shall be manufactured /torn 3/8"(9.5 mrn)wide by 1 ·112" (38 rnrn) 
high tubular steel with .065" (1,65. mm) wall thickness. 

2. Ladder rack (side stringers}·Wi/1 be 9'0t1 V, "(3.0 rn) long. Cross members will be 
weldeq'rin ~e(ween stringers on 12'\(30Clmm) intel\Valsl@nters beginning 5-314'' 
(141, rnm) from one end so that there are 10 cross. members per ladder tack. 
There will be 10·1/2" (267 mm) of open space in°between each cross member. 

3. Ladder rack will be delivered individually boxed, and available. in the widlh(s) 
specified b<i/low. 

4. Ladder rack will be UL Classified for suitability as an equipment grounding 
conductor only (the installer must remove paint.or us.e ground straps at splices 
and intersections) · 

5. Finish shall be epoxy.polyester hYbtid poWder coat (paint) in the color(s) 
specified below. 

6. Design Make: 
Chatsworth Produ<;ts, Inc, (CPI), 
l,J,iiversal C.able Runway: 

PartNµmber 10250-7Cl'4,Uriiversal Cable Runway, 4" (100mm) Wide, Black. 
Part Number 1025Q-70q, Universal Cable.Runway, 61' (15Drnrn) Wide, .BJ~ck: 
Part Numb.er t0250-709,l.Jniversa1Ga.ble Runway, 9" (230 mm) Wide, Black. 
Part Number 10250-712, Universal Cable Runwa\(, 12" (300.mrn) Wide, Black. 
Part.Number 1.0250•715, Universal Cabla Runwey, 15" (380 mm) Wide, Black, 
Part Nurnber 1.0250-716:,.iJniversaLC::able RUmlV!•Y. 18" {460 mm) .\i'Jjde, _Black. 
Part Number 10250,724,. Universal .Cable Runway, 24'' (61o·mrn) Wide., Black:. 
Part .Number 10250-731, Universal Cable Runway, _30'' (760 mm) Wide, Blac_k. 
Part Number 10250-737, Universal Gable Runway; 36" {l:11 O mm) Wide., .Black 
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B. Horizontal-Tb0Vertical90' Turns (Cable RLihWay Inside Radius Bend} 

1. Horizontal-to-vertioal90' turns shall be manufactured from 3/8'' (9.5 mm) wide by 
1-1/2"(38 mm)hlgh tubularsteel with .065"(1.65 mm) waUJhickness, 

2. Stringers:(sides) will be formed ina 90' ar<:With a 12-1/2" (317.5mm) outside 
ra,;lius. Cross member. will .be we!c;l•c!.in be~en stringers on approximate 2~' 
increments so that there are 3 cross members ~r turn. The Welded assembly 
will create a smooth 90' horlzonl,!J-io-veJtical turn, 

3. Horizontal-to-vertical 90' turns,will be available..in the Width(s) specified beloW. 

4. Finish .shall be:epoxy-polyester hybrid poWder coat (paint) in the color(s) 
specified below. 

5. Desi9h Make: 
Chatswo.rth Proc!ucts, Inc .. (CPI}, 
Cable .RtinWay Inside Radius Bend: 

Pilri Numoer 10124-706,lnsic!e Ra.cllu.s Bend, 6" (1.SO mm) W,de, Black .. 
Part.Number 10'24-709, 1nsiae Radius Bend, 9" (230 mm)Wide, Black. 
P>!rt NumJ;er 10724>712:, .Inside f<aqius Bend, 12'''(390 mm)Wide, Block. 
Part Number 10724'.715, Inside: Radius. Send, 15" (380 mm}Wide, Black. 
Part Number 10724'71 ~; Inside Radius Bend; 18'' (460 mm) Wide, .Black. 
Part.Number 10724-720.,,Jnside Radiu.sBenq., 20"(510 mm)Wide, Black .. 
Part Number 10724-724, .. lnt,Jde Ra:dius Bend, 24" (61 O mmJ,W,de, Black. 

C, Corner Brackets (Cable Runway Corner Bracket) 

1. Corner brackets shall be manufactured from 3/8" (9.5 mm) wide by.1-1/2" (38 
mm) high tubu.lar .steel with .0~5" (1.65 mm) wall thickness. 

2, The inside striligers orthe comer bracket will be formed at 90' wHti a.small 
chamfer atihe wrte~. The QUtside stringer of the: cprner brai:ket will .be formed in 
a 90' arc.that is eithef15" (;380 mm) or 24' .(610 mm) in radius. A single cross 
member will connect the-cham(ered poJtion of ttie inside stringer to the outsiqe 
stringer. Th<>'wel!led assembly will qteate a smooth so· turn within the L-shaped 
corner created by two ihtersecting ladder racks. 

3. Corner brackets win be available ih the· size(s) specified below. Installation 
hardware will be included with the co.rner bracket. Corner bracket installation 
hal'(jware does not in¢1ucle the.junction splice kH requited tot.ormthe L-shaped 
intersection between tWo ladder racks. 

4. Firlish shall .be epoxy-polyester hybrid poWder coat (paint) in the c.olot specffied 
below. 

5. Design Make: 
Ch.atsl'/Orlh Pro<:luct~. Inc. (CPI), 
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Cable Runway Corner .Bracket: 

Part.Number 1.1959-715., Corner Bracket, 15" (380 mm) Radius, Black .. 
Part Number 11959-724,Corner Bracket, 24" (610 mm) Radius, Black. 

D. Ladder Rack Splices 

1. Splice; kitswill provide a method of mechanically conMcting ladder rack.sections 
an.d turns together end-to.end, or .side,fo-end to form a continu.ous pathway for 
cabJes. 

2. Grounding kit,; will provide a metho.d ol bondir,g ladderrack sections a.nd turns 
together that is independent of tb.e pathway splices. The grounding kit should be 
constructed of UL Listed components. The pr~ferred solution is a#6 AWGgreen 
insulated stranded,copper.conducto.r connected on both:ends to ladder ra.ck 
using·:two~hole corilpreSSion lugs ... and stairiless .steel hardl/lla.re. 

3. An insulator bar kit will provide a means of electrically isolating indiViduaJ la'dder 
rack-'sections through·an end;.to .. end. splice separated with a non_-co11ductiv_e 
ma~rial. The preferred solution is a 618" (9.5,mm) wide by 1-1/2" .(~8 mm} high 
by 5-112"(140 mm) long insulator bar made of Delrin® {by DuPont., Delrin is a 
registered trademarKof E.L du Pont. de Nemoursand Oornp,:rn,y), 

4. Splices (splice plates) will be manufactured from steel. Splice, grounding and 
insu.lator bar kits will includ~ installa!jon hardware. 

5. F;ihish (of splice plates an.d hardware). shall be zinc plate .in the color(s) specified 
below: Colors are applied .as a chem. film over the zinc plate, 

6. Design Make: 
Chatsworth Products, Inc. (CPI), 
Cable Runway $plices: 

~~il/,,'nfii'.11l,~1~~M¥i~~~~)~/!i,~;~,, 
;'#?}i!l:.t~f!il-¥ll!f!M!i... .V'?~~9'!'tM;7~Y~0\:\~f·~~{!&:,c,W~ 

E. Ladder Ra~k $upports 
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1. Supports will be sized to match !he wicjth oOhe ladder rack that is suppqrted. 
Some supports will work with multiple or all widths of ladder rack. 

2. Each support will include a means of mechanically securing ladder rackfo the 
support. 

3. Supports will be manufactured from steel ol aluminum. 

4. Finish shail be epoxy-polyester hybrid ;powder coat (plil'int) in the color(s) 
specified. be)ow or zinc plate w~h a gold che.rn. finish specified go/d. Included 
hardware shall be zinc plated with a gold Chern. finish. 

5. Design Make: 
<ihatsliV<>rth Products, Inc. (CPI), 
Cable Runway Supports: 

Part, Number 11.312-706,, Triangular Support Bracket, For 4"•6" (100 mm -150 
mm) Wide Cable l'lunway (Ladcler Rack), 100 lb {45.4 kg).Capacjty; Aluminum, 
Black. 
Part Number 11.312-712, Triangular Support Bracket, For 6''"12" (150 mm_-300 
mm) Wid.e Cable Runway(Ladger Rack), too lb (45.4 kg) Capacity,.~uminum; 
Black. 
Part Nul'Tlber 11312-718,TriangularSupportBracket, for 12''-18" (300 mm-
460 mm) Wide Cable Runway (Ladder Rack), 100· lb (45.4 k!il) Cap.acity, 

minum Black. · · 

Part Numller 11746-712, Triangula,r Support Bracket, For 6" (150 mm) or 12" 
(300 mmJ Wide Cable Runway (Ladder Rack),400 lb (181.4 kg) Capacity, 
Sieel, Black: 
Part Number ·11746-718., Triangular Support .Bracket, For 18" (460 mm)Wide 
Cable Runway (Ladder liack),400 lb (181.4_ kg) Capacity, Steel,.BJack,. 
Part Numb.er 11 i'4EH'24, Triangular Support Bracket, For 24" (610 mm) Wide 
Cable Runwa LaddeWRack 4.00 lb '1.81.4 k Ca ac' Steel, Bia.ck. 

111 

Part Number 11421-70'!,Wall Angle Support Kit, For4" (100 mm) Wide Cable 
Runway(LaciderRack), Steel, Blac.k. 
Part Number 11421-706,Wall Angle Support Kit,. i=.o.r6." (150 mm) Wide Cable 
Runway(Ladder Rack), Steel, Black. 
Pait.Number 11421-709, Wall A~gle Support Kit, For$" (230. mm) Wide Cable 
RunwaY(Ladder,RackJ, steel, Black. 
Part Nun:i~er 11421,71,2)/\laU f,(\gle Support Kit, For 12" (30.Q mm)Wide C•ble 
R)JnwaY(Li!dder Ra.ck), 0SteeJ, Slack. · 
Part Number 11421,715,,1/Vall Angle Support Kit, For 15" (380 mm)Wide Cable 
Runway (Ladder Rack), steel, Black. 
Pa.rt Number 11421-718, wan Angle support Kit, For 18" (460 mm) Wide Cable 
Runway (ladder Rack), .. 1:,teel; B~ck, 
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PartNuml>er 11241-712, Adius(abJe F!oor ~upport Gharn~I. For 12" (3p0 mm.1 
Wide Cable Runway (Ladder Rack), 3''to 8" .(80 mm to 200 mm) High, Steel, 
Black. 
Part Number tf241-715, Adjustable Floor Sup.po.rt GhanneJ, For 15" (380 mn\J 
Wide Cable Runway (Ladder Rack)., 3" to 8" (80 mmfo 200 mm) Higti, Steel, 
Black. 
Part Numb:er 11241-71'8., Adit!stilble FIQQr SUpp~rt GhanMI, For 18''(460 mm) 
Wide Cable Runway (Ladder Rack), 3" to 8",(80 mm to 200 mm) High, Steel,· 
Bl ck. 

Part Number 11310-001, Threaded Ceiling Kit, lncludei;3/8" Diameterx 6' L 
Rod,SteeJ, Gold, 
Part N.umber 11310-003, Thre.ad.ed Ceiling Ki!, Jnc;ludes.518" Diameter x 6' L 
Rod,,Steel, Gol.d. 
Part Number 11310-093., Threa~ed Ceiling Kit., Ind.lades M1 O tliameter x2 m L 
Rod; Steel, Gold. 
Par:! Number 1131Q0094; Threaded Ceiling Ki\, Includes M16 Diameter.x2 m L 
.R.9d; Id. 

Part Number 12362-706,. Center Support Kit, for 6" (150 mm) Wide Gable 
R.unway (Lad~e r Ra!rkl, Steel, Black, 
Part .N uml:fet 12362-712, center SL)pport Kit, For 12" (300 mm) Wide Cable 
Runway (Ladder Rack), Steel, Black, . . · 
Part Number 12~62-715, Center Sµppol'! Kit, For 15" (380 mni). Wide Cable 
Runway (LadderRilck), .Steel, Black. 
Part.Nu.mber 12:l~2-718;Center ~upport Ki!. Fi,r 18" (460 mni);Wi~e Cable 
Runw.;y {Ladder Rack), Steei, Bia.ck. 
Part.Number 12362s724; Center Support Kit, For 24" (610 mm) Wide'Cable 
Ru · Ladder Rack) Ste l Black. 
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Part N.umber 10595-704, Rael<" To'Runw.,y Mounting Plate, for 4'' (100 mm) 
Wide Cable Runway (La:dder Rae~). for $tandard.and. un;ver,al RMks With .3" 
(80 mm) Deep Equipment MouriMg Channels, Steel, Black. 
Pait Number 105~5-708,, .Rac~-T<1-RunwayMounting.Plate, For S:'to 8'' (130 .. 
mm to 2.00 mm) Wide Cable Ruowav;(Ladder Rack), for Standard and Universal 
[laqks With 3'' (80 mmj;Deeo Equipment Mounting Channels, Steel. Black. 
Part'Number 10595-712, Rapk, To-Runway Mounting Plate,. Forc9'' to 12" (2ao 
mmta 300 .. mm) Wide· Cable. Runway (Liidder Rae~). for Sfandarc:I and Universal 
R.acks With 3" {80 01111) Deep EquYprnenl Mounting ¢~annels, Steel, !:!.lack. 
Part Number 10595-718, .Rack-To-Runway Mput,ling Plate, Fot15" to 18" (360 
mm to 460 mm) WideGable Runway (Ladder Rack), for Standard and Universal 
Racks With 3' (80 mm) Deep Equipment Mounting Channels. Steel, Black. 
Part Number 12408;724, Ra~k-To-Runway Mounting Plate.,. For20" (5.10 mm) 
and 24" (61,Q rnml Wide,Cal:>.le.Runway (Lad<!er Rack), forStangard and 
Un.iversal Ra¢i<S with 3'"(80 min) Deep Equipment Mounting Chann,il$, 
Aluminu Black, 
r 

Part Number 1212;!-7Q9; Rack-To-Runway Mounting Plate, f<>r fl' to e"(130 
mm to 230 mm) Wide Cable Runway (Ladi:lef Rack), For Standard Rack with 6'' 
(150 mm) Peep E9uipment.Moyntlng Chimnels, Steel.; Black·. 
Part. Numi,er 12.12.1-712. RMk•To.,Runway Mounting Plate, For S'' to 12" (23C 
n,m ta 300 mm) Wide Cabl~ Runw.,y (Ladder Raek), for Standard Rack With 6" 
(150 rnm) Deep Equipmen\.Mounting Channels, §!eel. Eilack, 
Part Ntimbin 12121~71!1,.Rack"To-Ruhway Mounfl~g Plate,. For 15" to 18" (380 
mm to 460111ml !Nide Cable. Runway (J.,adderRac~), for Standard Ra,;k With 6" 
(150 mm) Deep Equipifjent.Mounting Channels, Steel. Blaqk: 
Part Number t2409•724, Rack<TO-Runway Mounting Plat~, For 20" (5l0 mm) 
and 24'0c(S1 o rnm)'W/de·Cable Runway JLadder Rack), f<?rStandl!.rd. Rackwith 

" 1.5.0 m Dee . E ui ment Mountin · hannals. AIUmihi.1 Black. 

Part Number 12730,704,,Rack,To-Runway Mounting Plate v.fth Brackel, For 4'' 
{100 mm) Wide Cable Rul)1//ay (Ladder Rack) .forJ>tandard an.d UnNersal 
Racks With 3" .(80 mm)peep EqQipment MountingGhanriels, Steel,. Black, 
Part. Number 1273Q-7QS, Rack,"\'o.-Run\l\l!Y M<lunfing Plate'v.f!h Bracket.For 5'' 
to 8" (130 mm to 200 mm) Wide Cable Runway'(Ladder Rack)., for Standard 
and Universal Racks v.fth 3" (80 mm) Deep Equipment Mounting Channels, 
Steel, .B.lack. 
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Part Nurnber 12730-712, RatjHo-Runl/'JaYMounting Plate With Bracket, For 9" 
to 12" (230 mmto 300 rnrn) Wide.J6r Sfandard and Universal Racks With 3" (80 
mm) Oeep EquiprnehlMountlng Channels,Steei, Black. 
Part Number 12730"718,Rack'To-Ruhvvay Mounting Plate.With. Bracket, For 
Hi" to 18" (SSO rn.mto 460 mm) Wide, forsti!ndard and Universal Racks with 3" 
(80 mm). Deep Equipment Mounting Channels, St.eel, Black. 
Part Number 13730°724, Rack0 To-Runvvay Mounting Plate With Bracket, For 
20'' (!i10mm) and24"{G10 mm}\Nide,for Stand.ard and Universal Racks With 
3" 80mm DeepE uipmernMountin Channels, Aluminu k. 

Part Number 12731-70it..Ra.ck-To-RunVll!!Y ll/lqunting Pl;ile,Wiih Brac;ket.For 5" 
toe•· (130 rnrnto.230 mm)Wlde Cable Ruflvvaf(Ladder Rack),for Standard 
.Rack l'l~h 6"(150 m()l) Deep Equipment Mounting Ch~nnels, Sieel, Black, 
Part .Numb.er 1·2731.712, Ra"Ck-To:-RUnVll!!Y Mouniing Plate With Bracket, For 9'' 
to 12'' (230 mmto 300 mm) Wide Cable Runwa)'".(Ladder Rack), for Standard 
ffatk With 6""(150 mm) Deep i=quipm.,rlt M<i untinll Channels, Steel, Black. 
Part Number 12731-718,'Rack•To'Runway Mb\Jnting Plate.With Bracket, For 
j5'' to 18'' (jl§O mm t9 460 mm) Wide Cal>I,;. Runw.,y (~adderf,ack)., for 
',;!tanllard Rael( 1Mth 6'.' (150 mm) Oi!ep Equipment Mounting Channels, Steel, 
Black, . . . . 

Part.Number 127:;!1,724, Racl<-To.·Runv.i,y Mounting Plate 'llith Bracket. For 
W' (5.10 mrn) and24"{61 o mm) Wide Cable Runway (Ladder Rack),for 
Standard Rack 'l\ith 6" (~50 mm) .Deep Equipment Ma.untingoChannels, 
Aluminum,. Black .. 

part N.umber 1Cl50B·1 Q2; Cable RµnwayElevation Kit, 2" ($0 mm}, 2-112" (64 
rnli'l) or 3" {80 rnm) High, for Racks., Steel, Gray. 
Part Number 10506-:!02.,Cable Runway Ele,va!ion.. Kil, 2'' (50 mm),2,112".(64 
mm) or:;;:· (80 mm) High: !or Racks, :;lteei, Computer White. 
Part Number 10506-702; Cabla Ruhwaj/Elevation Kit,.2" (50 mm)., 2-1/2" (64 
mm) .or 3" (80 mrn) High, for Racks, $teal. Black, · 

Part Nurnber 10506•106,,Cable "R~nway"Elevalion Kil,4'' {100 mm),.5" (130 
mm) ors•· (15brnm).High, for Racks,Steel, G~y. 
Part Number 10506•206; Cable. RUnwav•Elevation Kit, .4" (100 mm), .5" {1.30 
mm) or~" (t50 !Tlm) High, for Racks, $tee!, Comput~r White,. 
Part Numb:er 10506-706;.Cable . .RIJOVll!!Y'Elevation Kit,4" (100 mm), 5" (130 
mrn) or6" (150 mm) High, for Racks, Sieel, Black, · 

Part. Number 10506-112, .Cable. RLiOvval(.Elevation Kit, 2" (50 mrn), 2-1/2" (64 
mm)' or3'' (80,mm) High, for Qabinefs, Steel, Gray, 
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Part Number 10506-212, Cable Runway .Elevation Kit, 2" (50 mm), 2·1/2" (64 
mm) or 3" (80 mm) High, for Cabinets,. Steel, ComputerWhite. 
Part Nurn~.et 10506·712, Cable Runway Elevation Kit, 2" (50 mm), 2-1/2'' (64 
mm) or3" (80 mm) Hig.h, tor Cabinets, Steel, Black. 

Part Numbi,r 10506-116, Cable Runway Elevation Kit, 4" (100 mm), 5" (130 
mm) or 6" (150 mm) High, for Cabinets, Steal, Gray. 
Part,Number 10506-216, Cable Runwa.y t:;levation Klt,.4" {100 mm), 5" (13Q 
mm) or 6'' (150 mm) High, lot Cabinets, Ste.el, ComputerWh~e. 
F'a1f Number 1050lHJ6. Cab!~ Runwa.Y erevation Kit, 4' (100 mm) •.. 5'' (130 
mm or 6'' 150 mm H" h, for Cabinets s eel Black. 

Part Number 31470-712, Cable RunwaYStandoff Kit, 12" (300 mm) High, Steel, 
B .ck. 

· I Wall Brackets, 1 

Part Number 10664•701,Tall Pipe Slandi2" (50 mm)Diameter x79" (2010 
mm) High, Black. Use for 7' (2.1 111) high supports. 
Part Number 10684-702, l'all Pipe Stand, 2" (50mm) Diameter i< BS,.(2160 
mm) High, Black/Use for 7'·6'' (2.3 111) high supports. 
Part.•.Numbl>r 10684-703, Tall Pipe Stand, 2" (50 mm) Diameter x 91" (2310 
tnnll High, Black .. Use for a· (2.4rn} high s~pports. · 
Pa!'t:N,um6er 10684-704., Tall Pipe ;S~ni:1,.2" (SQ.mm) Diameter~ 103'' (2620 

i};'" !'!ii;~, Bla<;.k. use,f'U,9,'.!~;,;o;;JG,i l/1 °"~s ritllli" TJ~iwitaf;l.ifij 
lll:.,, ,I : .. ,.:tL ... "" ,r!' '" •· ;., : ' :,, ' ... , ' ... .. :@•; .. ',,, . 

ParfNumb~r1123S-701,.,Adjust;able Floor Support Stands; 5" to 6" (1;30 mm to 
1.5.0 mm) High, 1 pair, Blatk. 
Part Number 11236.,701, Adjustable Floor Support ·stands, 6" to 8"· (150 mm to 
200 mm) High,. i ,pair, Blatk; . . . . . . · 
Part Number 11237·701, Adjustable Floor Support Stands, •8" to 10" (200 mm to 
300. m · hJ· air ack. 
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F. Ladder Rack.Acces.sarie.s 

1. QabJe straps used for attaching cable bundles tot.he la.dder rack cross members 
must be reusabl.e with a hoClk and laop"style closur.e, at least 3/4"{.19 mm) wide, 
and sized for cable bundles thatara 2'' {50 mm}, .. 3" (80 mm) or 4" (1 oo mm) in 
diamet~r. 

2. Cable retaining pas.ls used .. to keep c;,ble fr9m fajin_g off </Oh• si<;le of the ladder 
rack shall be manufactured from 1" (25 mm) by.1/2" (12.7 mm) tubular steel with 
.065"(1:.65 mm) wall lhickn,e~. Oa~I~ retain.ing Pasts will be 8" (2Q() mm) high 
and will atiaeh·to the side stringer ofthe Jadder rack with included hardware. The 
top.of the cable. retaining posts will be flttS.d with a rubberized and cap to prate.at 
cables. 

3. End caps used to cover the ends of ladder rack will be manufaotured from a 
J>lavl<Jire-retardaht rul;,~rized material .. End caps wil/l;,e sized for 3/8" (9.5 mm) 
wide by'H/2" (38 mm) hi,sli side stingers and will be sold in pairs, 

4. End clos1ng kits used IO".l;over th$ end Qf ladifot rack "!ii.I be manUfaotured from 
3/8" (9,5 mm) wide by M 12'' {38 mm)high tubularsfeelwith .065"'(1.65 mm)wall 
thickne.ss. Kits wil.1 consist of a bar cut )o match the Width¢ the la.ddarrnck .ahd 
the hardware.required to attach the barto'tlie end ota lenQth ofJadder r<1ck. 

5. Ra,Jius l:trops use.d tl) iir.iate a radius to fomr.cab/es ,ovi,rasthe cables. ex11 o.t 
.enter the 1adder rack·v,Jill be manufactured''fi:om aluminum.extrusion, The 
exiru.sion will be form«din a~O' arc wiih.a minimull'.l !:?end n;,dius,oi~" (75 rnm), 
Radius drops Will attach to either the side stringer orthe cross member of the 
ladde-r rack.using~ cl.evis pin. Radius drops will incJu.de 1-1/2" (3? mm) t,igh 
cable spools.that attach.to the top of ihe radi~s- drop to i;iufde catiles. · · 

6. Movable ¢rqs.s m«mbers used i<l support ,cross member radius dr~ps in between 
V11elded cross members on ladder racklMJI be rnahufacturad frorn 318" (9:5 mrn) 
by H/2" (38 mm) aluminum bar .. Movabl.e cross.members will ati.acb.toJaqder 
rack at the sid.e .stiinQ•rs With included hardware so that the location ,of the 
movable .. cro.ss member can be adjusted. Moveable cross member will support a 
cross,membenailius drop. 

7. Qaqle spools used to .separate ladder rack into multi~le cable pathways will be 
made from a black flame retardant.ABS. Cable spools will attach to the: cross 
members with a clip thalalloWs the:width• of the ladder rack to be divided into any 
proportion, The SPOl11S wilf be ~.94'' (100'mm) tafl1 with a 1.94' (49 mm) diamate.r 
top cap, a.nd a body.ttrat tapers from :88" (22 mm) diame.ter at thetop to .62" (16 
mm) diameter at the.bottom. · 

8. Auxiliary supp6rtbrackets .used to support cables tl\at sl\ould be j,hySically 
••Rarate.dfrom the ca~.les,in, il)e laqderrackwili be ma,le fror:n 1/8"{3 mm) by 1" 
(25. mm) stael bar: The bracketllliill be Leshaped and will attacMo the side 
striryger of the .ladder ra~k. The bracket will hang below the ladder rack a 
minimum of 4"'(100mm):. The:.bra.cket support surface .will be 4" (100r:nm) long. 
The bracket Will be zinc plated with a gold chem. finish. 
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9. Touch-up paint used on.laqderrack and ladde-r rack system components will be 
color-matched to the finish on.the ladder rack-or component A spray on and 
])rush on opiidrrwill l>.e available. 

10. Unless otherwise noted., finish on all metal components shaU l;>e epoxy-polyes\er 
hybrid pomercoat (paint) in the color(s) specified. below. Hardware will be zinc 
plated wtth a.gold chem. finish. 

11. Oesign Mijke: 
Cha_tsW9rth Products, Inc. (CPI), 
Cable Runway Access.ories: 

Part Number 02006-20$, $af•T-Giip Reus~bie Cable Management straps, 
Open Lo.op Serle.s, 314" (19 mm) Wide by 6"(150 mm} Long for 2" (50 mm) 
Diameter Cable Bundles, Package-of 25; Royal Blue, 
P<!rt Number 0200!)-203, Saf•T-i:liip .Reusable elil>le Management $!raps, 
Open Loop Series, 31.f' (19 mm) Wide b)! 9'' (230 mm) Long for 3" (80 mm) 
Diam,eter Ca1>1, J3undle~, Package_ of25, Royal Blue, 
Part Number 02012•203,.$af-T0Grlp Reusable·CabieMansgement Strap,;, 
Open Loop Series, 3/ll'' (19.mll)) Wide by 1'2' (300,mm) Long for 4".(100. mm) 
biameter Cabie. Bundle.s, Pack!>ge qf 25, Royal .B.iue. 

Part Number 0$006-203, $af•T0 Grip Re.u.s.~ble ea111e Management $traps, End 
Grommet& Eluckla" Series, 3/4" (1.9 .mm) Wide bys; (150 mm) Long.tot 2" (50 
mm) DiamelerCable Bundles, Package.of 25, Royal B_lue. 
Part Number 0~009,203., Saf'T·Grip Reusable.eable.Man.-gemenf straps, End 
Grommet & Buckle Series_, 3/4" (19 mm) Wide by 9" (230 mm) Long for 3".(80 
mml. Diam,e.ter Cable Bun\lles, Package of 25, Royat ai.ue:, · 
Pa.ti N.umber 05.012-2.03, SaH-Grip Reusable¢abie-Managemeni $traps, E;nd 
Grommet.& Buckle ·series, 3/.4" /19 mm) Wide by 12'' (300. mm) Long for4" (100 
mm) Di~metar Cabl.e Bundles, Pa~kage.ot;25., Royal rs)ua. 

P<!rt Number 1oss5,1 oa. Cable Retaining Posi, 8" (200 mm) High, Gray. 
Part Number 10S96a:Z08, 'Ca rile Retaining Post, 8'.' (200 mm) High, Compl)ter 
Whtte. 
Part.Number 10596-70$,. Cable Retaining POst,8'' (ZOO mm) High, Black, 

Part fllumber 10642-001, Cable Runway Protective End Caps, 1 Pair, .Black. 

Part Number 1170~i704, End Closing Kit, For 4" (100 mm) lMde _Cable Runway 
(Ladder Rack)., Black. 
Part Number 11700-706;.End Closing Kit, For 6" (150mm) Wide Cable Runway 
(l.add<>r Raek); Bia.ck. 
Part, NUmber 11700-709, .End Closing Kit, For 9'' (230 mm) Wide Cable Runway 
(Ladq~r !'lack), Ellac~. . . .· . . . . . . .. . . . . ..· .· 
Part Numb.er 11700-712,. Ehd Closing Kit, For 12'' _(;lOO mm)Wide Cable 
Runway (Ladder Rack), Black.. . . . . • · 
Part. Number 11700-715, End Cloi,ing Kit, For 15" (380 mm)Wide Cable 
Runway(Ladder Rack), Black. 
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Part Number 11700-718, Encl Closing Kit, Far 18" (460 mm) Wide Cable 
Runway (Ladder Rack), Black. 
Part Number 11700-726, End Closing Kit, Fo.r 20" (5.j O mm)\i\/ide Cable 
Runway {Ladder Rack), Black. 
Part Number 11700.724, End Closing Kit, For 24" (610 mm) Wide Cable 

;a;~1~;l&ij~=,rr "fi,i.Z,Nii""'"'''fl§,'"'<l''"'ct'7 "'1f""::"rlti'"-·. ; , . : .. -.-., ..... ___ ·-,~~r .. Jl!~.-,;~Jf?!li .. ,!:5f&YJ"'8!9cJ!JSk,:_llllLJ.ttt?lilf1J!.,uL -~ 

Part'Nurnb.er 12100-706, Cr,,ss Member Radius Drop, 5" (130 rnm) Wid~, 
Black .. Fits 6" (150 mm)Wide Cable Runway(Lad.cler Rack). .. . . . · 
Part Number 1210.0-709, -CtossMernber Radius Drop, 8" (200 mm) Wide, 
Black. Fits 9" (230 rnm} Wide .. Cable Runway(Ladder Rack), 
.l'slrt Number. 12100-712,. Cross Member Rsdius Drop, 11" (~!10 mm) Wipe, 
Black. Fits 12" (300 mm)Widecable Rtlaway (Ladder Rack). 
Part .Number 12100-718, Cross Member Radius Drop, 17" (430 mm) Wide, 
Black ... Fits 18" (460 mm) Wide Cable Runway (Laddet Rack), 

Part Number 12,101-701, Side S!ringer Radius Drop, 1,/niversal Cable Runwi,y, 
Black. 

Part Number 12115-709, Movable c;ross Member, For 9" (230 mm) Wide-Cable 
Runway and 5" (130 mm) Wide Radius Drop, Black. · 
Part Number 12115>71},. Movable. \:iro.ss Member, For 12" (;}00 mm} Wkle 
Cab.le Runway ~nd 8" (201:l mm)Wide Radius Oroi>, Black. 
Part·Number 12115-71$iMovable Cross Member, For 18" (48() mm)Wide. 
Cable Runway and 11"' (280 mm}Wide Radius Drop, Black. 

Part Number 13392-711, Cab.re Runwi,,y Dividers, Package of 5; Black, 
Part Number 1.33.92-712, Cable RUnW'!y Oivid<ers, Package of 25, Black .. 

Part Number 11268-001. L-Bracket, 4"(100 rt,n:j) Highx4" (100 mm) Long, 
GOid .over Z:in·c .. 

Part.Number 25401•700, Touch-Up Paint in 1oz. B.ottle, Black. 

G, Miscellaneous Hardware. 

1 • Design Make: 
.Chatsworth Products,. Inc. (CPI), 
MiSce_llaneO!JS Hij(di/Var~: 

[?art Number 1 I 440-001,Threaded Drop Rod. 3/8-16 1,JNC.•2A rocl, 8' Long, 
Gold. 
Part Number 11440-002, Threaded Drop Rod, .S/8•11 UNC-2Arod, 6' Long, 
Gold. 
Part Number 11440·003, Threaded Drop Rod, 3/8-16.UNC·2A rod, 12' Long, 
Gofd'. · · 
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Part Number 11440-004, Threac:ted Drop Rod, 5/8-11 UNC-2A rod, 12' Long, 
Gold. 
Part Number 11440-005, Threaded Drop Rod, ·5/8-11 UNC02Arqd, 8' Long, 
Gold. 
Part:Number 11440-006, Threaded Drop Rod, 518'11 UNC-2A rod, 4' Long, 
Gold. 
Part Number 11440-007, Threaded Drop Rod, 5/8-11 UNC-2A rod, 6'' Long, 
Gold. 
Part Number 11440-008,, Threaded Drop Rod, 5/8-11 U111¢-2A rod, 8" Long, 
Gofd. . 
Part Number 11440-009., Threaded Drop Rod, 518•11 JJNC>2Arod, 5.5" Long, 
Gold. 
Part N.umber 11440'012, Threaded Drop Rod, 518-11 UN\>2A rod, 1' Long, 
(3oJd. 
Part Number 1'1440'024.,Threaded Drop Rod, 5/8•11 UNC-2Arod, 2' Long, 
Gold. 
Part Number 114110,036, Threaded Drop Rad, 5/6-11 UNC'2A rod, 3' Lon9., 
Gold. . 
Part Number 11440-091, Threaded Drop Roe;!, M1 ax 1.5 'Rod, 1 m Long, Gold 
Part Number 11'440-092, Threaded Drop Rod, M16 x 2 Rod, .2 m Long, Gold 
Part Number 11440-093,,,Threadeel Drop Rod, M10 x 1.5 Roel, 2 m Long, Gold 
Part Number 11440'094, Th leaded Drop Rod., M16. x 2 Rod, 2 m Long, Geld 
Part Number 11440,091$,.Threaded Drop Rod, M10. x 1.5 ,Rod, 3 m Lpng, Gold 
Part Number 11440-096, Threaqed Drop Rod., M1E!x 2 Rc,d, 3 m Long, C.olcl 

Part Number 10697'001, Threaded Rod Coupling Kit, for3/8sJ6 UNC-2Arods, 
Gold. 
Pad Number 1 Q697 -002,Th re.aded Rod Coupflng Kit, for 518'.11 U NC,2/\ rods, 
Gold. 

Part !'!umber 110/35-001, Threaded, Rod Cover, 10'(3 m) Long, Plastic; Gray. 

Part Numf)er 10557°001, Threade<;i Rod 1,Beam Clamp, for 3/8-1 q UNQ.2A rod, 
Gold. 
Part Number 10557-003, Threaded Rod I-Beam Clamp, for 5/8-11 UNC'2A fod, 
Gold, 

Part N.um!/er 1. 14Q8,001,·Cable ,Runway Support Bracket, for 3/8" or M10 drop 
rod and.1-1/2" (38 mm) High Cable Runwa~. Gold.· · 
Part Number 11408-003, Cable.'Runway'Support Bracket, for 5/8" or M16 drop 
rod and 1-112" (311 mm) High Cable lsunw,,y,.Gold. 

Parj Number 11406-00t,.'Ceiling Support. Bracket, for 3/8!' or M10 drop rod, 
Qofd, 
Part:Number 11406-002, Ceiling Support Bracket, fOr 5/8" orM16 drop rod, 
Clolit 

Part Number 10607,002,.Cable Runway Slotted Support Bracket, for 3/8" or 
M1 O:drop rod and 1-1/2" (38 mm). High Cabl.e Runway, Gold. 
Part Numbe.r Hl607-001, Cable 'RunWaYSJotte:d support Bracket, for 5/8" or 
M16droprod and H/2'' (38 mm) High Cable Runw,,y,<;lo(d. 
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Part Number 10873•001, 'Slip•On Cable Runway Support Bracket, for 5/8." drop 
rod, Gold. 

Part Number 03003,001,.Slip•On .Lock Nu!Jor 3/8-16 UNC•2A rod, Zinc plated, 
Part Number 0.3003-002, Slip-On Lock Nut, for 5/8-11 UNC-2A rod, Zinc plated. 

Part Number 20142-()71, Hex Nut, 1./4-20, Gold. 
Part Number 20142-081, Hex Nut, .i/16-18,.Gold. 
Part _Number 20142-0$1, Hex Nut, 3/8>19, Goltj. 
Part Number03001-001, Hex N\11, 1/2-13, Gold. 
Part Number 20142-111_,Hex.NUt, 518-11, Gold, 

Part Number 04003-002, Spilt Lock Washer, 114, G.old. 
Part Number20141'080,Spllt Lock Washer, 5/18, Gold. 
Part Number 20142,090, Split Lock Washer, 3/8, Gold. 
Part Number20141-10Q, Spilt Lock Washer, 1/2, Gold . 
. Part. Number 04003-001,.Spllt Lock Washer, 5/8, Gold, 

Part. Number 04002•002, Washer, Type A Plain, 3/8, Gold. 
Part Number 04002-001, Washer, Type A Plain; .5/8, Gold. 

Part N4m_ber 02007-(104,.Hexlag Screw, 1/4-10 x_2" Long, Oo,ld 
Part Number 02006-bfl1, Hex Lag Scr~w. 1/2-6x 2" Long, Gold. 
Part Number 20098.•832, Hex Lag Screw, 318-7 x 2" Long, Gold 
Pari: Number 02006-002, Hex Lag .Screw, 518-5 x 2:· Long, Gold 

_Part Number 2006N)01, Anchor, 3ts,1sxExp,msion Shield, Zinc, 
Part Number 05001-004, Anchor, 5/8-11 Multi-set, Z.i.nc:. 
Part Number 06003,001, Anchor Setting Tool, for PIN 06001,004. 

PART 3 - EXECUTION 

3 .. 1 INSTALLATION 

B. Ladd.er Rack 

.1. Provide <111 components of the,ladder r<1ck system (laddE!r.rack, turns, splices, 
supports, and accessories) from a single manufacturer. 

2. Ladderrack shall be installed With .. side ,;trlnger,rfacing down so that the I.adder 
forms an inverted u-..shape and-so-that ViiBlds betiNeen the stringers,(side~) and 
cross·members (middle) face awa.y from cables, 

3. Ladder rack,shalfbe secured to the structural ceHing, building truss system, wall, 
floor or the tops o/ equip.men! racks and/or cabihets.,using.the manufacturer's 
recommended .. supports·and appropriate ·installation:hardware and methodS-'aS 
defined by local code orthe authority ha~jng jurisdiclion (AHJ), 
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4. Ladder rack splices will be made in mid-span, no.I over a support, with the 
manufactu'rer's· reco.mmended splice hardWare:. 

5. Ladder rack shall be supported every 5' (1.5 m) :or less·in accordance with TIA, 
569-B. Ladder rack 5hall be supported w~hin 2.' (0:8 m) ofevery splice and Wfthin 
2' {0.6 m) on both/all sides of every interse<;iion. support laddi>r rack withi11 2' 
(0,6 m) on both sides of every change in elevation. Support.ladder rack every 2' 
((>:6 m) when attached vertically ,to :a·.wall. 

·!5. Heavy-duty splices are recemrnencte<tfor 1W' (460 .mm) wide or wid.er la<:fder 
rack. Heavy-duty splices are required:for any .splice formed in the Vertical 
-0rientatioh including changes in ele\/atioh formed usihg vertical-fo-hoiizorital 90' 
turns or horizontal-to-verticaqlQ' turns, Use heavy,duty splices to secure a II 
overhe<1d turns to the ·o.verhead horizohtal pathway(s). 

7, When :u,e pathway is overhead, lad.der rack shall be ins.tailed with a minimum 
clearance of12" (300 mm) above the ladder rack. Leave a minimum of 12" (300 
mm) in betwe_en ladderrack.imd ceiling/building truss structure. Le,ave·a 
minimum of 3" (75 mm) in betW¢eh la'i!i:ler tack and the to,i:,s of equipment tacks 
and/or cabinets. Multiple tiers of ladder rack shall be installed_ with a:minimum 
clearance of 12" (300 mm) in .between each tier oflad<ler rack. When located 
.above an acoustical drop ceiling, leave a rnlnimum· of 3"·(75 rnm) clearance 
between the top of the drop cailingtiles and the bott_om ofthe ladder raqk. 

8. When installed under a raised floor, ladder rack shall be installed with a minimum 
3" (75 mm) clearance .between the ,top ofthe Jadder rack.and the. bottom ofthe 
floor tiles or floor system-stringers, which.ever is lower In elevation. Maintain a 3" 
(75 mm)~earance between .ladder racks··~erever Jacfcler racks cross. 

9. Within each 'telecommunications roomi: ladder rack should ·be bonded to·gether; 
electrically wnfinuous, an!l bonded to the TGB, unless .qtherwise noted in the 
specifications and contract docum~hts. Ladder racRaridturns.shall be bonded 
acros,; each splice with.a bonding kit or with splicas per the ""!nufacturer's 
installation 'instructions. Ladder rack sh.all be bond<!<! to the,TelecommuniC;ations 
mounding Busbar (TGB) using ari approved ground !Ug on the ladder ratk and a 
minimui,, #ij grounding wire -0r as re.commende.d by .the AH,J, Remove p,;,inffrom 
!heJadder rack where bonding/~round lugs.or splices contact ttte ladder rack so 
thatlhe lug or spice will g,ntact bare metal..Use antioxidant joint ~ompound i.n 
~etweeo _the bare metal on ih~ ladder rack and ground lug or splice. Use 
antioxidant joint compound in. between the bus bai and th·e ground lug. Verify 
cog!in.utty through the bond$ ;ifsplices an<;! intersections. be.tween individu;,1 
ladder rack seetions.artd tums and through the bond to the TGB, 

10. The quantity of ¢<!bias within the la"ddenack,,,;Ji no.I exceed a whale number 
value equalto 50% of the .in!eridt a tea ofthe lailder rack divided by the cross
sectional area of th_e ca_ble. The ihteriorarea of ladder rack.will. .be e-0nsid1,red. to 
beJhe \Mdth of the ladder rack.multiplied by a helght of2'' (50.mm), unleso;.cable 
retaining posts are added to the ladder rack. The interior area of ladder rack, 
equipped witfr cable retaining posts will J>l\ considered tp be the width of the 
ladder rack multiplied by a height of6" (150 mm). Actual table fill for ladder rack 
.that is not equipped with cable.retaining posts will not exceed 2'' (50 mi,,) in 
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height. Actual cable fill for ladder rack equipped with cable retaining posls will not 
excaed6'' (150 mm) in height. 

11. The combinedweight of cables within"!he ladder rack will not exceed the stated 
loa<:J,capacity of the la<jder rack.as stated in the manuf'!cturer's product 
specifications or load/design tables. 

12. Cables (cable byndles) will be securi,d to: the cross members of ladder rack.with 
314" (19mm) "Mde reusable straps. Straps are not required when ladder rackis 
equipped with ca_ble retaining posts. 

13. Add 8" (200 mrnJ high cable retaining posts to the open sides of laddenack 
when. cable fiU exceeds 2" (50 mm) in height <ir when ,cable bu.ndle_s cannot be 
secured directly to the. ladder rack cross members with a strap .. Cable fill within 
any ladderrack should not exceed .6'' (150 mm) in height. 

14. Wheh .a single ladder rack supports different types of cable media, the cable 
media will JJe separated wi\hin the pathway by cable spools that attach tothe 
crossmembers-:on· the lirdder rack. Treat each type of cable media and divided 
area of the ladder·rack separatelywhen•determining ,cable·fill limits. 

15. Use a radius drop to guide cables wherever cable i,xits overhead ladder rack to 
access a rack; frame, ,cabinet or wall•mountei:I rack, ca.bi.net or termination field. If. 
necessaiy, provide a moveable cross rn~mber alsoJp attach and :align the radius 
drop in between the welded cross members of ,a ladder rack, 

16. Cover the exposed ends'·.of cable runway that do not terminate against a wall, the 
floor orthe,ceiling wtth end caps or an end closing kit. 

17. Use auxiliary support brackels that attach to the side stringer of the ladder rack to 
.su11port interconnect cabling (patch cord.s, e.q!Jipmentcords:, Jumper cords) thatis 
routed between racks using the ladder rack. Auxiliary support brackets can be 
used lo support other conductors that.should be physically separated from cables 
within the ladder rack,as defined by local code ,orthe authority having jurisdiction 
(AH~). 

18. Whenever p.ossible, maintain a 2' (0.6 m)'se.pa.ration between ladderrack used, 
for comm.unica.\ions cables and pathways for other· utilities or building selltices. 

19. The installer will provide fouch0 up paint coloHnatched to the fi~ish on the ladder 
flick and wi.11 correct any rninor co~me.tic damag.e (chips, small scraiehes, e/c.} 
resulting from normal handling during the. installation process prior to delivery to 
the_ owner. If a component is cosmetically damaged to the extentthat.correction 
in the.field!• obvious against the factory finish, the component will be replaced 
with a .new component finished:Jromthe.factory. If a .component is p~ysically 
damaged doe to mishandling P\.modfficalipn during the jn$1;lllationprqc~ss; It 
.shall not be. used as part of the •ladderfack.system. 
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SECTION 27 15 00 

COMMUNIC.O. TIONS I-IORIZONT.O.L C.O.BLING 

PART 1 GENE.RAL 

1.1 SECTION INCLUDES 

A. Horizontal (distributio.n) comtnuhicationswiring. and connecting hardware from 
Telecornmunications R.oom (TR).to Jelecornmunication Outlet$ (TO). 

1.2 REL.G.TEDREq.UIREMENTS 

A. Section 27tl.5 26-G(Ounding and Elondlngfor c':ommunloations systems. 

B.. Section 27 05 28 - Pathway. ior Cornmunicat.ion.s Syll!ems. 

C. Segjon 27 10 00 - StructurecfCabling. 

D. Section 2711 00 -Communications Eqtiipment Room Fittings. 

E. Section 27 13 00-Communications Backt,one Cabling. 

F. Section 27' 16 ao -Comrnut1ications Cfonnecting Cords: Devices, .and Ada.piers. 

1.3 REFERENCE STANDARDS 

A. ANSI TIA-492.CMB ~ Detail .Specification for Class .Iva Dispersion-Unshifted Single-Mode 
Qptic;il.fi~ers with LPW Water Peat Curre.nl Edition 

B, ANSI/TIA 526 -OFSTP-19.0ptical:Signal4o-Noise Ratio Measurement Procedures for Dense 
WaveJen9th,tJi~isi!m MUltiple»ced Systems. 

C. ANSI/TIA,58!!,C.Q ~. Generic Co.mmunic~tions CablingfQr Custorner Prernises,. 

D. ANSI/TIA-.568·C.1 -Commercial Building Communications Cabling Standard Part 1: Ge.neral 
Requirements. 

E. ANSI/TIA568-C.2 ~ Balanced TWisted-Pair TelecommunicationsCablirlgiand components 
Standards 

F. ANSI/TIA568-C.3 - Optical Fiber Cabling Components Standard 

G, .ANS1.ITIA·569·C - Commercial 13uilding Standard for Telecommunications Pathw,iys ancl 
Spaces. 

H. ANSl/1'1.0.-60$,B -Administration Standard for the Commercial Telecommunicafions 
lnftastructtite. 
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I. ANSI/JSTD-607-ll-•Commercial Building Bonding and Grounding (Earthing) Requirements for 
Telecommunications. 

J. NFPA70-.National Electrical Code (NEC). 

K. BICSI - TDMM, Building lnc/U&tries consulting Services International, Telecommunications 
Distribution M1,thods Manual (TDMM) 

1.A PRE-INSTALLATION MEETINGS 

A. Convene pre-instaliatioOmeetihg 2 weeks before start of installation of .communications 
horizontal cabling. 

B. Require att~hdance of parties directly. affecting vvork of this section, including Contractor., 
Architect, jn$tall~r, am;t ma_nufi:1cturei's-representative. 

C. Review materials; installation, field quality control., labeling, protection,.and coo,dination with 
,other work. . 

1.5 SUBMITTALS 

A. Comply With .Section 01 .33 oo -S.ubmittal Procedures. 

B.. Product Data: Submit manufacturer's product d.ata sheets, including installation instructio.ns 
verifying that msterials comply With.specified requirements and are suitable for, intended 
application. 

C. Installer's Project References: Submit installer's list of successfully completed .communications 
horizontal cabling projects, including project name and location, name ,of 11rchitect, an<1 type and 
quantity of communications horizontal Cl!bling installed. 

1.6 QUALITY ASSURAIIICE 

A. Manuf~cturer;'s QualW,cations; Manuf,icturer regularly erygaged, for past 5 years, in 
manufat;ture of t;ommunicatiot\S horizontal cablin.g ofslmilar type to that specified. 

B. installer's Oul!lifications: 
1. Approved Leviton Optimized Installer or Berk-Tek Oasis Optimized lntegratOtOptimized 

b~foteJ during, and through 09mpl~tion of the system inslaJlalion, Supporting 
documentation.will be required as part olthe submittal. 

2. Respons[ble for v.,orkmanshipand installation practices .in accordance y;~h Leviton 
Optimized Installer Program and Berk·Tek Oasis .Program. 

:i. communications Contractors·sliall;have an ·office .and maintain normal operations Within 
25; miles.-of downtown Tucson in _order to reduce,the carbon emission fo6tpririt. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A Delivery and Acceptance Requirements: Qeliver,materials to·slte.•in manufacturer's original, 
unopened containers and packaging, with labels dearly identifying product name and 
manufacturer. · · 

B. Storage .and Handling Requirements: 
1, Store .and {land,Je·materials _in accorqance 'Ali.th. man_ut'ac'turer1s instructions. 
2. Kee·p materfals. in ma,;-ufacturer'S ·oriQibal; unopened,containers and packaging _until 

instanation. 
3. Store materials in clean, dry area indoors. 
4. Protectmaterials during storage, handling, and installation to prevent damage. 

A The. horizontal communications cabling system installed shall b.e eligible for coverage by .a 
Limited Lifetime Warranty to the:end user. 
1. Horizontal channels shall be completed with Leviton Network Solutions factory'terminated 

copper ani:J/or fitier oplic. patch cords .in ·O.rder lo be eligible fortheapplicable Berk-Tek. or 
LevltonWarranty With channel,per!Ormanoe guarantees. . · 

2. Approved :product shaU be listed on the most r~centversion of the applicable· Berk-Tek 
Leviton Tech h<iiogies data sheets for each Berk-Tek Leviton Technologies s.olution. 

e. ,Op!imlzed lnstaner/tlptimized IJ\!egrntor sh.all provide Jabor, materials, and docymentation in 
ace'drdanca With Berk-Tekand LeVito.n NetmrkSOIUtlOns ,eqtlirements neces~ary to.ensure 
that the Gwner will be fwnished with a )..ill)ite!'l.Ufelime\/Varranty: 

C. The installed structured cabling system shall provide a warranty guaranteeing .Installed channel 
performance above.th<! AN.SI/TIA 5\58-C requirements for <,at 6, and/ofCat6A Atlas-X1 .XTP 
cabling.systems onso 1.1801 reqi.lire)nents for Cass D. Clas.s. E, and/or C.la!lS. e •. 
1. StS:'ndards-compliantchannel. or-permanent·link. performance.tests shall be performed in 

lhefieldWith .. a Serk-Tek Leviton Technologies:approved certification tester inthe 
appropriate channel orpermaneht link'test configUra!icin. See 1.8 A 1 above for channel 
reqyi'r~meJit~. 

D. Necessafy.documehtationf6r warranty registration shall be provided to the manuraotuler by the 
instafle.r (within 1 O <'.lays)JoU.owing 1 OD per~ent testing of cables. 
,1. Submittestresults to Leviton N;;tworkSoJutioris _orfo Berk-Tek, in the ce.rtification tester's 

o,Tiginal ·s'qrtware files. 
2. lnsta]lershafl ensur~ that the warranty reQiS!ration is J:)roperly submitted, with all required 

documentatioawithin 10,days·of pfoject completion. 
3. (;)pji111ize:d.Contractor/Optimized Integrator musta.dhereJo the terms and condftions of 

the respec:tive manufacturer's warranty prqgtams. 

E. lns/;ll!er Shall ensure. that the Qwner receives the rr,anufac:!urer issued ~roject warranty 
cer@cate within'60 calehdardays of warranty registration. 

F. Installer must recycle and use every measure to reduce waste on Pima ·countyprojecis. 
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PART2 PROD0CTS 

2,1 J\IIANUFAQTURERS 

A. Leviton Network Solutions, 2222 222"' Street SE, Bothell, Washington 98021. Phone 425-486-
2222. Fax 425-485-33T3. Websiie www.leviton.com. 

Berk, Tek, A N.ex~ns Company, 132WMe Oak Road, New Holland;. PA 17557 Phone; 717-354" 
620.0. Fax 7)7-354-7944. Website wwwJletktek.com. 

2.2 .$'\'STEM DESCRIPTION 

A. Horizontal Distribution Subl1Ystem•. Intra-building twisted-pair and fiberoptic communications 
cabling connecting Telecommunication Rooms (TR<,) to Telecommunication -Outlets (T:Os) 
.located at individual work areas. 

B. Horizontal Cabli~g; C.ombination ofthe following \ypes of .,;able.s from TR to TO; 
1. Category SA Shielded_ Atlas-X1 CS6700 (1 OO.Ohm, 4-pair, Foiled unshielded twisted pair) 

cable.s from 1'Rs to TOs, all ports t.mless otfie,wise specifiect- All new instal.1.ations 
(Greehfield). 

c. Communi(;alions Horlzontal Cal:>ling System: Includes cables;jacks,. patch p,1nels, connecting 
blocks, patch cords, fiber cohtiectors,.fiber adapter plates, fiber entlosu"res, jumpers, and 
necessary support <>Y$.tems, suc;h as cable managefs andfaceplates, 

D. Cables; Route through conduit, cable trays; spaces below raised floors, open ceiling areas, 
non-ventilaied space.s above .. ceiling iile, and through plenum air-handling spaces above. ceiiing 
tile. 

E. Furnish and Install all materials. necessaryfor a complete Md working communications 
horizontal cabling system. 

2.3 STATIONCABLING 

A. category .SA Shielded TWl.sted Pair with innovafive.crpsslalk prevention te.chnqlogy, 'CS6700 
cat 6ASbielded System. 

1. 100ohm, Category 6A,23AWG, 4-pair shielded twisted pair, LANmark10G FTP, CMR 
ra.ted., 
Colet: Blue 
Pari-Number: 10143424 
c~ble: Third·party verified by ETL. 
Beri<'Tek .LANmark•10G FTP CMP 

a. All. O!ltegory cabling marMac:tUrers must be able·to provide .docurtieritatior, frc>m an 
independent third-party Jesting agencythat verifies through random sampling that 
cable components pertormat or above the. levels contained on their product 
specifioatlohs, not.simply at.or above the standard, 
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2. Channel margin guarantees for a CS6700 Cat6A Shielded System (margin vs. 
ANS1/TIA·568-C.2 and margin guarantees are for a 4-connector channeO. 

a. Insertion Loss 3 %a 
p. NEXT 4dB 
C. PSNEXT 6dB 
.<I. ACR-F (ELFEXT) 8dB 
·e .. PSACR-F {P$ELF~xn 8dB 
f. Return Loss 3dB 
•g_. ACR•N 7dB 

F'SA¢R'N h. 8dB 
i. PSANEXT 16 dB 
). PBf\ACR,f 16 dB 

B. Single-Mode Qptical Frber Gable. QS2 Fib,ir Optic ·Sy:;tem: 
1. Each Single-mode Fiber shall be: 

a) t;Jispersion - unshif!e.d single mode optical fibers with Low Water Peak complying 
wiih ITU-TG.S52.D and with improved bending Joss .complying with ITU-T G:657.A 1. 

b) The.zero dispersion wavelength shall be _between 1300 nm and 1320 nm. The 
ANSI/-EIAITIA-455-168 maximum value of the dispersion slope shall .be no greater 
than 0:.090 ps/kro-nm2• Dispersion measurements Shall be made.in accordance with 
ANSI/EIAITIA,45i;-16S or ANS1/E!.NTIA-455-175•B. 

c) The nominal rnode field diameter.shall be 9.2 µm with a tolerance. of± 0.4 µm at 
1310 nm when measured in accordance wit.h ANS1/EIA/TIA•455-1 ~1-B. 

d) Transmisliion Characteristics: 
e) Maximum _cabled attenuation for loose tube fibers shall be OA/0.3 dB/km @ 

1310/1550 nm. 
f) Maximum cabled attenuation fortight.buffer fibers shall be O. 710:7 dB/km @ 

131011!:i!iO nm. 
g) The,cabled cutoff wavelenglh shall be s:1260 nm when measured in accordance With 

ANSI/EIAITIA,c45S,80-C. 

2. Physical Characteristics: 
a) Shall be s.uita.ble for use in indoors or in indoortoutdoonipplications. 
b) AppropriafelyJJa'm,; rated optical cable shall be suitable for us.e ir, risers, plenums 

and hori.zonlal applications. 
c) Plenum rated optical cables shall have and be marked with.an UL-OFNP and OFN 

HS Flame. Rating. Riser rated optical cables shall have and be. marked with an UL, 
OFNR and QFN,FT4 Flame Rating 

d) Shallcomr:,1y With tho requirements of I CEA S,83-596 (Premises), ICEA S,104-696 
(1/Q), orANSUICEA S-8.7-640 (Outside P.lant, OSP), · 

e) Suitable for underground or aboveground conduits. 
f) Optical cables and fibers shall be color coded in accordance 1Mth EIA/TIA-598'C . 
. g) Shall have a ripcord for ovJ;rall jacket 

3: Design Make: 

a) Berk-Tek Riser optical fiber cable with OS2 (Low Water Peak) Behd•insensiti\/e. 
Singlemode fiber 
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L TRxxxAB0.403, (006 to 012 BencHnsensitive opfi,;;al fibers, 110 Loose Tul)e) 
LTR12BxxxAB0403, (01.2to 432 Bendsinsensitive optical fibers, 110 Loose TLibe) 
PDRxxxAB0707{0015 to 024 Bend-insensitive opt/cal fibers, ln<loor Tight Buffer) 
PDR1213xxxAl30707, (036 lo.144 Bend-insensitive optical fibers, lndoorTjght 
Buffer) 

2.4 MODULAR JACKS AND. FIBER ADAPTERS FORWORKSTA 110N OUTILETS 

A. Augmented Category 6 Shielded ModularJacks' CS67.0il Cat6A Shielded Srslem. 
1. 8-posltion modular jack, Category SA, IDC termina.ls, T568A/B .wiring scheme, 
2. The. mo<Mar conneC\or shall exceed an component performance requirements in the 

ANS1/Tl.!l-5S8-C2 stani:lard for Augmented Categofy·S from1 MHz·to 500 MHz to 
support the. IEEE 802.3an stanilard for 10G@ASE-Tnetwork performance 

3. The Modular ConneC\or.shall be t.erminated without the need fpr any punch down tool or 
other speciafized or proprietary termi~ation tool. · 

4. The Conne<;\orModule shall feature a termination wire manager that holds individ.ual 
conductors· in Place d·uriliQ t~rminatiort. The Wire. ma'iiagersfiall iheorporate a 360-,de·Qree. 
bonding m.echanism for cable shielding, a swell as a. capture feature for the shielded 
®bli>•drai·n wire. 

5. The Shielded Category SA Modular Corin<!Ctor·terrninalicm hie!bbd'shall be consistent 
yvith ihe'termination nnefhod available fQr shielc;ted .modules from the same manufacturer. 
the same termination method shall also. be .consiste.nt with. Category 6A UTPmodules 
from the same manufacturer, 

6. The. Mo,M~r tonnector,shall be reusable and suppoff muitipie temifnafron and re
termination cycle.sand be facilitated by simple t_elrriination release levers. 

7. The nnod!ilarconnec!Qr shallbe independently tested and verlfle<! bY lntertek (ETL) to 
exceed Category SA component performance. 

8. The eight-position connector module shall utilize a method ofUne tensioning that 
prevents six-position modular plug insettio.n from,damaging eitMr the cord or the module. 

9. The connector body shall be ·made of die-casrzinc.arid an plastic components shall .be 
made of high-impact, fire-re!arc;lant plastic rated I.IL 94V•O. 

10. The i::ohnector Shall also: be in compiiahce Will aU National Electrical Co·!:les; compliant 
with ANSIITJA,1096-A (formerly FCG Part 68);ooULus Listed; and Independently tested 
for component compliance. 

11. 11, addition to Category SA .componelit compliahce,the .connector shall have the ability to 
sup part high .l"l'l<!Qabit and shared .sheath applications, 

12. Connect<!, wiring shall be universal ai)d will .accornnno.date bo.ttr ts.68Aand T566B 
pait/pin assignments, ' 

13. The connePlonhalf;ncorporate a triple-stage cpmpensalion design with integrated 
flexible circuit design that enhances lihkarid channel performance. 

14. The modular connector shallfit a. range oftelecpnnmunlcations fac::eplates, outlets.and 
field-tollfigurable patch panels. 

15, The modular connector shall be available in 13 TIA SOS'Acompatible colors. 
Hl. Conne.cl.or M<ld.ule •ha.II be supplied with interchangeable icons (vojce, da1a•, A/V., and 

blank, .color coded to. match the connectbr face)foreasy identification an·d tracking .ol 
_d8_ta,,-voic;:e, qr oth~r tuncticms, 

17. Additional bulk Icons forthe conne.ctor shall be available in 13. colors to facilitate a. broad 
range of connector marking/identification options, 

18, ComeC\or Module.ssh.all be.available with an. in!emal. shuttert.o protect against dust and 
debris 

19. ConneC\or Module. shall t,ave.a n,aximum deptli of P1" 
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2Q. Each eonnector shall be identified ·on its face a.s CAT SA. 
21. Basis for design: Leviton Atlas.X1 Shielded Cat 6A Connector. Category SA Plenum 

Rated (UL Standard 2043). 
22. Color:. Blue & Orange (13 colors available). 
23. Part Numbers: Standard ve!1'ion: 6ASJK-RL6 (~lue). 

$tandard version: 6'A$JK.R0S (orange). 
Additional Icons: ICONS-IC' (72 t>No0sided Icons) 
'* = color option_ 

B. Single Mode Fiber Modular Adapters for workstation ·outlets·: Use for'OS2 Fiber Optic System. 

1. 

2. 

QuickPort Duplex LC Adapter,. blue adapterfor OS1/0S2Single Mode fiber, zircohia 
.ceramic ·sleeve,. 

a. Color ofpiastic housing: ivory 
b, Part Number; Leviton 41085-SLI {ivory). 
OuickPort Simplex SO Adapter, f<)r QS1/0S2 Single Mode fiber, zirconia ceramic sleeve .. 

a. Co.lot ofplastic housing: ivory · 
b, .Part Numbe,o 1-evltoo 41085-SIG (ivory). 

2.5 WORK.AREA OU.TLETS 

A Ftush-Mo1Jnted. Pla.stio Faceplates: 
1. 1-portsingle-gang plastic wallplatewith ID.windows. 

·a. Colors: ivory 
b. Part Number: Leviton 42080-1 IS (ivoryJ, 

2,, 2,portsingle-gang plastic wallplateyvj!l) ID windows. 
a. Colors: lv:Orj!' 
b, Part Number: Levfon 42080-213 (ivory). 

3. 3-port single-gang plastic wailplate with IOWindows, 
a. · .Co.lors: ivory 
b. Part Number: Leviton 4208()-31~ (ivory), . 

4. 4'port single-gang plastic wall.i>Jate with IDwindows, 
a. CoJors·: ivory 
b. Part Nµmbet: Levlt<>n 420ll0-41S (ivoty). 

5. 6'Jiort sin~le-gan\) plastic wallplate With IDwindows. 
a. Colow: ivory 
b. Part Number: Leviton 42Cl80-6JS QVory). 

6. 4-po,tdual,g;,ng plastiewallpfate with ID windows. 
a. Colors·: ivory 
'b. Part Number: Leviton 42080-41P (ivory) .. 

7. 13,por/.dual-gang plasticwallplate with ID windo.ws. 
a. , COiors: }/Ory 
b. Part Numl>er: Leviton 420SQ-S1P (ivory), 

8. 8°p.ort'dual,gang plastic.wallpiate with ID windows. 
a. Colors: .iy1>ry' 
b. Part Number: Leviton 42080-BIP Qvory). 

9. 12-portdoal-gans plastic wallplate with ID windo.ws. 
a. Qo'lors: ivpry 
b. .Part Numbet: Leviton 42080-12l(ivoty). 
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10. facyplafo Colors: Coordinate with Architect to match finish. ~rt numbers .shown .are for 
standard colorofwhite. Also available in .Light.Almond, Ivory, Grey, and Black. 

B. Flush-Mouhted Stainless Steef Faceplates: 
1, 1-port·QuickPort facyplote with mounting lugs for wall phone, stainless steel, mounts onto 

single-gang wall bQx. 
·a. Part Number: Leviton 4108WoOSP (flush plate) o-r4.108W•1SP fjackarea recyssed). 

2.. 1-port QuickPort single-gang sia_inless stee.l wallplate, with ID windows 
a. ~rt .Numb.er: Leviton 43080-111. 

3. 2·port·QuickPort single-gang stainless_ steel wallplate, wtth ID windows 
-a.. Pall Number: Leviton 43080-1L2. · 

4. 3-port QuickPort slngle•gang stainless steel wallplate, with ID'windows 
a. Part Number: Leviton 43080>1L3. 

5. 4-port.QulckP<:>rt slngle•gang stainless steel w;;llplate, with ID windows 
a. Part Number. Leviton 43080-'1 L4. 

e. 6-port QuickPort single-gang st.<iinless steel waflplate, with ID windows 
a, Part Number: Leviton 43080-1 L6. 

7, .2,portQyickport dual:sang *'if11ess steel wallpla\e, with ID windows 
a. Par! Number: LeV,ton 43080-2L2: 

8. 6•port·QuickPort dual;gang stainless steel wallplate, with ID windows 
.a. Part Number: Leviton 43Q60-2L6. 

9. 8-port Q.UickPdrt dual•gang stainless Slee.I wallplate, with ID windows 
a. Part Number: Leviton 43080-2L8: 

c. Surface-Mounted Outlet Boxe.s (Plenum Rated).!Or WAP ltisteUatiohs: 
1. 1sport QuiekPort surface-mount box, plastic, with ID window. 

a. Color: iVory 
b. Part Number: Leviton 41089>1 IP Qvory), 

2. 2,pori QJ.JiCkPort surtai::e-rnount. box, plastic, with 10 window. 
a. Color: ivory 
~- Part Number: Leviton 410.89·21P (ivory). 

3. 2'port QUicl<Port surface,mount box, piastio, with ID window, oxtra-de.ep for shielded 
connectors, Cat 6A, other larger bend .. radius. cable applications·. 

a. Co lot: ivory 
b. Part Number. Leviton 4S.089°21P (ivory) 

D. Surface-Mounted Outlet Boxes. (Plenum Rated): 
1. 1 :portQuickPort surface-mount box, plastic, With ID window. 

a. Color; while 
b. Part Number: Leviton 41089-1WP (white). 

2. 2,po,t QuickPort surface-mount box, plastic,wjth ID window. 
a. Color: white 
b. Part Number: Leviton 41089-2WP (White). 

3. 4-por:t Quitj<Pprt surface-mount qox, plastic, with 1.D winaow. 
a. Color: .White 
b. Rart Number: Leviton 41089-41/1/P (White). 

4. 8'port QuiekPort surfa¢e-mount box, plastic, with ID window. 
a. Color: :white 
b, Part N.urnber: Leyiton 41Q89-6WP (wi]ite). . . 

5. 12'port QUickPort-s.urface-rnount box, plastic, with 10 window, 
a. Color: white 
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6. 

7. 

8. 

b. Part Number:. Leviton 41089-12W (White) 
2,port QUickPort surface.mount box, plastic, with ID wir\do.w, extra0 deep for shielded 
conneciors., cat SA, other larger !>end-ra~ius cab.le applic;llions. 

a. Color: white 
b. Part Number: Leviton 4S089,2WP (whiie) 
4-port Quick Port Surfac~mount box, plastic, with ID window, extra-deep for shielded 
coMectors, Cat SA, other larger bend"ra.dilis cable applications, 

a. Color: white . ... . . 
b. Part Number: .Levltoo 4S089-4WP (white) 
Surface Box C.olors: part numbers shown are for whiie, ;l\lsa available: Ivory, Grey,.and 
Black, 

a. Coordinate with Architect to match finish. 
b. (CompJiantwith NEC 300-22 (bl 

E. Modular Fumlture Faceplates, 
1. 2-port fumityrEI wallplate fits 1,38-inch by 2.63.inch fumtture knockoui, with ID window. 

a. Col6ts: ivory: 
b.. Part Number: .Leviton 49910-$12 (ivory). 

2. 4"port furniture waliplate lits 1.38.-inch !lY lt63-fnch furnitµre kno~kout, with ID window. 
a. Colors: ivory, 
b. Part Number: Leviton 49910-$14 (ivory), 

3. 4,pM furniture wallplate fits 1.36-inch by 2.63,inch furniture knockout, with ID window. 
Extra-deep version wjth addilionaiJoom for cable bend radius . 

. a. Colow ivory 
b_, Part Numoer: Le\iiton 4991 o-.El4 (ivory). 

4. 2-portJurniture wallplate fits 1.68'irn;h by 2:98-inch Herma.no-Miller furniture knockout 
with JD. window. 

a., Colors: lvory 
b. Part Number: Levnon 499,10-1-112 (ivory). 

5. 4-portfurhi!ure wallplate fits 1,88-inch by 2:98,inch Hermann-Miller furniture. knockout, 
with ID wi.ndow. 

a. C.olors: ivory 
b.. Parj Number,, Leviton 49910-Hl4 Qvory); 

6. Furniture Faceplate,·Colots: Part numbers.shovvn are /pr white.Also available:. Ivory, grey, 
and bJack. Coordinate With Architect to match finish. 

F. Mounting .Frames for'QuickPort Jacl<s and Connectors 
1. 1-portQuickPort Decora-style. frame. Fits in Decora-slyle wallplate 

11.. Cqlors: \/\'hit$ 
b. Part Nutnbet: Leviton 41641-001.(ivory). 

2, ,2,pp,t,Quic~Port becora-style'frame .. ;fiis in. Decora-style wallplale 
:a. Colors: whit$ 
b. Part Number: Levilon41642'00I (ivory} 

3. 3-port QuickPort be.cora,style frame.Fits in Decora-style waflpla!e 
a. Cclats: white 
p. Pary Numb~r: Leviton 41643-QOl(ivory). 

4. 4•port Qu1ckPort Decora,style,lrame. Fits in Decora-slyle waliplate 
a. Colors: white 
b. Part N,umber: Leviton 41644-001 (ivory), 

5. 6-por!'QuickPort Decora,style frame<Fits in Decota'Style vvallplate 
a. Colors: while 
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b. Part Number: Leviton 41646-001 (Ivory) 
6. 2-port QuickPort Duplex 106--sfyle frame. Fits in Duplex electiical-sfyle wallplate 

a. Gpl9r&; .white 
b. Part Number: Leviton 41087-21P (ivbty). 

7. Decora-style wallplates for above mounting frames 
a. Single.-gang, nylon: Leviton part number 80401-0NI (Ivory) 
b. Dual-gang, nylon: Leviton part number 80409-0NI (ivory) 

8- 4-port QuickPort Duplex 106°sfyle. frsme,. Fits i'n Duplex. ejec_trical-styie wallplate 
a. Co'lorS: iVO'rY 
b- _ Part Number: Leviton 41087-QIP (ivory): 

~- Duplex elec:trical-sfyle wailplates for above mountihg frames 
a. Single-gang, nylon: Leviton part number 80703-001 (ivory) 
b. Dyal-gang, nylon: Leviton part number 8071 ~-OOI Qvory) 

G, Mounting Frsme colors: Pait numbers sho'Mlare for white. Also availoble:•Ught almond, ivory, 
grey, black (lind bro""'1 for the Decora,styleframes): CootdinateW~h ,Arco·~ec:t to r)'iafqh finish. 

H. In-Ceiling Bri,9k_et_s - Mounting OuiekPort Jacks, Connectors, 1 & 2 Port Surface Mounted Box, 
Slack Loops. 
1. QuickRort 1n,Ceiling 2Port Bracket, includes.clip for drop wire/rod 

a. Golors: Metal 
b. Part Number: Leviton 49223-CBC. 

2. QuickPort ln'Ceiling 2 Port Bracket, no clip. 
,a. Colors: Met.al 
b. _ Part Number: Leviton 49923-CBO. 

I. Multimedia Outlet·System (MOS): 
1. Single-gang Multimedia Outlet•Systemwallplate, plastic, with ID windows. Holds a wide 

va.riety·of copper, .. fiber, ~nd/or audio-video inserts. 
a. Co.for: ivoty 
b. Pa.rt N,umber: Lev'~on 41290,srv,1 (lyory). 

2. Dual-gang Multimedia OutletSystemwaJlplate,.plastic, with 10 windows. Holds.a wide 
variefy·of copp.er,·fiber, and/or audio'!-video inserts. 

a. O.olor:.: ivpry 
b. Part Number: Leviton 41290-DMI (ivory), 

3. Multimeqia Outlet Systemwa"llplales, Stainiess Steel, with ID windows, fjolds awide 
variety Of copper, fiber, and(or audio•vidO'Q inserts, 

.a. Col6r: Stainless Steel 
b. Pa!! Numbers: Single,gang Leviton 41290·SMS (Stainless). 

Dualagang Leviton 4129_0_-DMS (Siainless): 
Three·sarig Leviton ,41290-TMS (Stainless)a 

4. Fiber storage/spitC$r ting, plaslii,. Fits Dual-gang Multimedia OutJet$ystemwa'llplate. 
a, Chlot: ivory· 
b. Pa.rt "!umber,_ Leviton <11290-DRI (ivory)c. 

5, 6-port'Multimedia Outlet System s.urface-mount box,,piastic', with ID window. Holds a 
wide variety of copper, fiber, and/or auqio-video inserts . 

. a. Color: white 
b. _ Part Number: Leviton 41290-SMI (iliory), 

6. MUitimedia QutletSystem ((\AQS) colors: _Part numbers sQOWIJ are- for ivory. Qoordinate 
with Architect to match finish. 
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7. Multimedia Outlet $ystem (MO$) Inserts: For a <:omplete list of MOS Inserts available 
pleas.e visit vWJW.leViton.com/inos 

2.6 PATCH PANELS 

A. Atlas-X1 Shielded Patch Panels: CS6700Cat6A.ShieldedSystem. 

1. 24-port, 1 Rei, fiat meta/, shielded Atias-X1 patch panel 
a. Part Number: Leviton 48255,324. 

2. 48-port, 2RJJ. fl;,! metal, shielded Atias,X1 patch panei 
a. Part Number: Leviton 4S255,S48, 

3. 24-port, 1 RU, angled meial, shielded Allas-X1 paich panel 
a. Part Number: Leviton 4S256,S24. 

4. 48-port, 2RU, angled metal, sh.ieldedAtlas-X1 patch panel 
a. P!jrt Number: Levlt.cm 4$256'$48 .. 

5. 48-Port, 1 R.U, flat metal, shielded Atlas-X1 patch panel 
a, . Part Number: .. Leviton 4$25J:i-.D4.8. 

6. 48-port, 1 RU, angled me!;II, shielded Ailas-X1 patch .panel 
a. Part Number: Lelilton 4S256-D48. 
(Only as specWied by Pima County IT). 

2.7 FIBER Of'TI(: TERMINATION ENCLOSURES an.d SPUCE TRAYS. Use for OS2 Fiber 
Optici Systems 

A. Qpt-X fOOOi Fib.er Optic Enclosures: High•end 'featPres, all metal en¢iosure, rack mountable, 
holds varfous fiber.adapter.plates., Splice,trays., otMTP modufes) based on cOnnecto·r choice 
and dens!l;y re·quire~nt$. 
1. 1 RU Opt'X 1000i racl<-mount:FiberOptic Enclosure, empty, with sliding tray.· 

a, Capacliy: 721,iber strangs (LC), 3 fiberagapter pla\es and 3 splice trays, or 3 MTP 
modules 

b. Part Number: Leviton 5R1 UM•S03. 
2. 2RU Opt-X 1000i rack-mount. F'iber.Oplic i;'nclosure, ·empty, with sliding tray. 

a. Capacity: 144 fiber strandsc(LC), 6.tiber adapter plates and 6. splice.trays, or 6 MTP 
mod~les 

b.. Part Number: Leviton :SR2VM'$06. 
3. 3RUOpt-X 1000i rack-mount Fiber Optic Enclosure., empty. 

a. Capacity: 21Sfiber wands (LC), $fiber adapter plates and 9 splice trays, or 9 MTP 
modules 

b. Part Numben Leviton 5R3UM-F09. 
4. 4RU opf,X 1dQOl rack-mount Fiber Optic Enclos.ure, empiy. 

a. Capacity: 286fiber strands (LC),12/iber adapter plates and 12 splice trays, or 12 
MTP modules 

b. Pa.rt Number: Leviton 5R4UM-f'12. 

B., Opt,,X Ultra HD· Piper Optic Enclosures 
1. ·1 RUOpt-X Ultra HD rack-mount Fiber Optic Enclosure, empty, with sliding tray. 

a... Capaciiy;. 96.filier stran<ls (LC), 4 Opt-/( HD filJer adapter plates or 4 Opt·X HD MTP 
cassette .t11odules 

b. Part Number: Leviton 5R1UH.S08 
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2. 2RU Opt-X Ultra HD rack-mount FiberOptic Enclosure, empty, with sliding tray. 
a. Capacity: 192 fiber strands (LC), 8 Opt,XHD fiber adapter plates or 8 Opt-X HD 

MTP <:a$sette modules 
b. Part Number: Levitch 5R1.UH•S16 

C. Opt,X Ultra. Fiber<:>plic; Enclosures: High-end appearance, metal and composite, rack 
mountable,-, holds various fiber adapter plates, splice:-trays, or MTP modules, based on 
connector choice.and dens.ity requirements. 

1.. 1RV Qpt'X Ultra rack;mountFiber .Optic Enclosure, empty, with sliding tray. 
a. Capacity: ,2 fiber strands {LC), 3 fibe,adapter plates and,3 splice trays, or 3 MTP 

modules. 
b. Part Number: Levtton 5R1 UH-S03. 

2. 2RU OPl'X Ultra rack,mountFiber Qptlc Enclosure, empiy,withslidjng tray. 
a.. Capacity: 144 fiber stranc!s (LC), 6Jiber a.dapter plates and 6.splice trays, or 6 MTP 

modules-
11, Part Number: .Leviton 5R2L/H-$06. 

3. 4RU Opt0X Ultra rack-mount Fiber Optic Enclosure, ernpty(with.sliding tray. 
a. Capacity: 2.81Hiper strands (LC), 12 fi!>er aqapter plates and 12 splice trays, or 12 

MTP modules 
b. Part Number: Leviton 5R4UH-S12. 

D. Splice Trays 
1. 12,fiber Mini Splice Tray, 3:74'' xS,59" 

a. Part Number. Levltoh T5PLS-12F 
2. 24-fiber High•d<inslty Splice Tray, 4$' x7Jl3" 

a. Part Number: LevltQn T5PLS-24F 

E. Splice Cassettes 
1. ljse forOS2 Fiber0ptic system 

a. Opt'X 12-FiberLCOS2 Splice Module 
1) . Part Number. LevitonSPLCS-12L 

b. Opt'X 12-Piber LC/ARC os2 Splice Module 
1) Part Number: Leviton SPLCS•12V 

c. Opt,X12-Fiber·sc 0$2 Splice Module 
1) Part Number: Leviton·SPSCS·12L 

d.. C)pt•X12•FiberSC/APCOS2 Splice Mo(:/Ufe 
1) Part N.umtw: Leviton SPSCS-,t2V 

e. opt-X 24-Fiber LC OS2 Splice Modu.le 
1) .Pari Number. Leviton SPLCS•24L 

f. Opt'X 24,Fiber LC/APCOS2 Sj>lice Module 
1) Part Number: LevitonSPLCS'2.4V 

2..8 FIBER OPTIC ADAPTER PLATES 

A Single M.ode AdaptefPlates, for os2 Fiber Optic system. 
1. 6CLC !luplex (1 Uiber) 'singlemode OS1/0S2, blue adapte, plate, zirconia-ceramjc 

sleeves. 
a.. Fi;art Number: .Leviton 5F1()0-2LL, 

2. 6-lCquad (24-fiber) sihglemode 0S.1/0S2,. blue adapter plate, zirconia-ceramicsleeves. 
a, Part Nurtibet: L~viton 5F100-4LL 
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3. 6-SC duplex (12'fiber) singlemode OS1/0S2, blue adapter plate, ?irconia-ceramic 
sleeves. 

a. Part Number: Leviton .5F100-2LC. 

B. Opt-X HD Fiber Adapter Plates (for Opt-X 1 OOOi HD Fiber Enclosures) Use for OS2 Fiber Optic 
Systems, as specified. 
1. OS2, Quad LC (Blue), 12 fibers, Zirconia Ceramic.Sleeve 

a. Part Number:. Leviton 5FUHD-6LL 
2. OS2,. Duplex SC {Blue), 6 fibers, Zirconia ceramic>Sle.eve 

a. Part Number: Leviton 5FUHD-6LC 
3. Qpt,X HD Blank Adapter Plate (Black) 

a. Part Number: Leviton SFUHD-BLK 

2.9 MTP FIBER OPTIC CASSETTE MODULESc(Data Center) 

A. 0pt-X Unity 40/100 MTP Gasse.tie Modules for501.!m LOMM fiber, OM3 and OM'4. Use for OM3. 
Fiber Optic System. 
1. Use cohfigurator for optioning Opt-X Unity 40/100 MTP Cassettes 

a. WWW.levfton:·cOmle<;>nfigurafor 

B. www.leviton.com/configurator0pt-X HD MTP Cassettes forOpt-X Ulh HD and Opt-X tbOOil-iD 
Fiber Enclosures 
1. Use configurator ior optioning Opt-X 1-1:b MTP cassettes 

a, www.leviton,com/configurator (Verify all confi~Urations with Technical'Support Team) 

2.1.0 FIBER OPTIC CONNECTORS 

A. OS2 Single Mode Fiber Optic Connectors (blue): Use /or OS2 Fiber Optic System 
1. FastCam LC Connector 

a. Part Number: Leviton 49991-SLQ 
2. FastCam SC Conne.ctor 

a. Part N_umber: Leviton 499!')1-SSC 

2.11 PATCH CORDS/JUMPERS 

A. Atlas-X1 Category SA Modular Patch Cords: CS6700 Cat6AShielded Premium+ UTP 
System. 
1. Slim-Line style, Category 6A, shielded totd (use same cord for shielded or unshielded 

systems)4-pair, stranded wire consfrui;tion. 
b. Color: 9 colors available. 
c. Part Numbers: 

1) Levfton 6AS10-03L (3feet. Blue). 
2) Leviton 6AS1 °030 (3 feet, -Orange). 
3) Leviton 6AS1M!5L (Sfeet, Blue). 
4) Leviton 6AS10-050 (5 feet, Orange). 
5) _Leviton 6AS10°07L (?feet, Blue). 
6) Leviton 6AS10-070 (1 feet, Orsnge). 
7) Leviton 6AS10-10L (10fee.t. Blue). 
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8) Leviton 6A$f0-100 (10feet, Orange), 
9) Leviton 6AS10-15L(15feet, Blue). 
10) Leviton $AS10·150 (15 feel, Orange). 
11) .Leviton 6AS10,20L (20 fe.et, Blue). 
12) LevTton 6AS10-20Q (20feei, Orange). 

B. •Single Mode Fiber Optic.Jumpers: 

1, OS2, yellow. Factory-terminated, double-ended, 2-strand singlemode cordage, UPC 
polish. Use for !;JS2 Fiber Optic System. 

a, Duplex LC-Duplex LC: 
1) .Leviton UPDLC-so1 (1 meter) 
2) LeVltQn UPDLC-S02 (?meter) 
3) Leviton UPDLC-S03 (3 meter) 
4) Leviton UPDLC-S05 (i;imetet) 
5) Leviton UPDLC-S10 (10 meter) 

b. Duple1< SC-Duplex SC: 
1) Leviton UPDsccso1 (1 meter) 
2) Levlt.on UPbSC-$02 (2 meter) 
3) LeVitM UPDSC,S03.(3 meter) 
4) Leviton lJ PDSC·S05 (5 meter) 
5) Leviton u PDSC-S1.0 (1 (J meter) 

c, Duplex SC-Quplex LC: 
1) Leviton UPDCL-Sch (1 meter) 
2) Leviton UPDCI.-S02 (2 meter) 
3) Leviton UPDCL-S,03 (3 meter) 
4) Levlt6ri IJPDCL-S05 (5.rnefer) 
5) Levtlon UPDCL-S10 (10 meter) 

PART3 EXECUTION 

3.1 EXAMINATION 

A. .Examine areas to receive .commUllicationS.horizontaJ cabling. 

B. Notify Architect of conditions that Would .adversely;.affect installation orcsubsequentuse: 

C. Do· not begin i.nstaJlafion until unacceptable condilions are corrected., 
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3.2 INSTALLATION- GENERAL 

A. _Install communications horizontal cabling in a~ordar,9e with manufacturer"s instructions. 
AN$1fTIA,s6a-c.o. AN$1/TIA·568·C.1., ANSI/TIA-569-C, BIC$1 TDMM, and NFPA 70. 

B. Field. terminated Copper and Fiber Optic Patch cords and Jumpers: Not allowe.d. 

c. ·copper Pate~ Cords and Fiber Jumpers: Manufactured by Leyiton Network Solutions. 

D. lnstal_l_ cablesaf!ef.buildlng .interior has been physically protected from Weather and mechanical 
WPr.k Jikely·to damage cabling has been 1;9mpleted. 

E. Ensure cable pathways are completely and thoroughly cleaned •before installing cabling. 

F. Inspect installed conduit, wireway, cable trays, and innerduct. 

G. Olean additiona.1 enciosed raceway and innerduct systems furnished. 

H. Provide.protection for exposed cables.where subject to <'l~mage. 

I. Abiasioii: Pfot8ction'. 
1. Provide abrasion pro.tectioo for cable or wire bundles·which pass through holes or across 

edges of sheet metal. 
2. Use protective bushings to protect cables. 

J. Cable Ties and Other Cable Mariagemehtclamps: 
1. N.o more than hand tightened. 
2. Fft,snug1y1 but not compress, crimp; or otherwise change physical characteristics of cable 

jacket or·distort placement of !\Msted0.pair components. 
3. Replaca cables e~hiblting 'Stresses tjue,W over tightening of cable management.devices. 
4. Use plenum-rated cable iies in pie hum spaces. 
5. Velcro wraps .are preferrec;I over c,,l>le ties for all cable bundles, Plenum,rated .Velcro 

wrap:.are available from Leviton. 

K. V\ihere possiple, route cables in overhead cable trays and insidewire management systems 
attached to,equipment<:abihets,and i'ackS. 
t. I.ls~ Velcro., plastic ties or ducts to restrain ,cabling installed outside of wire management 

systems .on.racks or in .cabinets. 
2. Cable Trays.: Do not exceed 50 percantfill. 

L. Pull Cord: 
1. Nylon, 178,inch minimum. 
2, Co,install with c;,ib!es installe~ in 1;9nduit. 

M. 'Cable. Raceways• Do not fill greater than AN$1/TIA-\'i6!l-Efmaximum fillfor particular raceway 
fype. 

N. Support horizontal.cables at a max.imum of 4.8,inch ('I,~ to,1:$-m) irregular intervals, W J-hook or 
trapeze system. is used to support ¢able bundles. 

0, Do not aliol!!I.Cable,sJo restonacoustlc ceiling-grid$, plumbing pipes, orelectrical,conduits. 
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P. Bundle hori;eontal distribution •cab/e.s in .groups Ofno more thah amount of cables de,;igned for 
by cab/e.supponmanUfacturer, based on cable OD arid weight. 

Q. Fire-Sprihk/et'System: 
1. Install cables above·flre-sprinkler system. 
2. Do nofattach cables to fire-Sprinkler system or ancHla:,y equipment or hardware. 
3. Install -cable system and support hardware so that it does not obscure va/ves,fire alarm 

conduit, boxes, or other control devices. 

R. Do not attach cables to ceiling.grid or lighting fixture wires. 

S. Install appropriate carriers to support cablihg, whore sl.ipportfor horizontal cables are required. 

T. Replace before finalaccepiance, cables damaged or exceeding .recommended installation 
parameters during installation. 

~.3 INSTALLATION - FOILDED UNSHIELDED lWISTED-PAlR CAl;ILES 

A. Install unshielde.d !wisted-pair cables in accordance with rnanu/acturer's instructions. 

B, Install cables i_n continuous lengths from orig1n to destination, v.ithout splices, except for 
)ransition points or consolidation points. 

c. Wheretra_nsltion points or consolidation points are allowed, they,sha/1 be located in accessible 
loc;,'tions.and housedin enclos!)re inteni:ted andsuital;,Je for the,purpos.e. 

D. cable,Jlil.inin,um Bend Ra~ius and Maxin,ym Pullins. Tension: 
1. bo nii>texceed bend radius for UTP= 4X.Cable OD, FTP= 4 X Cable OD. 
2. _Install unshielded twisted.pair ca~Jes so that there are no bends smaJJerthan 4 times 

cable outside diameter at any pointin the rUn,and at the termination field .. 
3. Pulling Tensionon4-Rair UTP Cables: Do not exceed 2511.lb. for 4-pair UTP cable. 

6. Separation from F'oWer Lines: Provide following minimum separation distances between 
pathways for copper communications _cables and powerv.iring -.of 480 volts or less: 
1. Open or t,lonmetal Communications Pathways; 

a. Ele.ctric rnotors,.fluorescent light fixtures, and unshielded power lines carrying up to 3 
kVA; 12 inches. 

b. Electrical equipment and unshielded power lines carryingmore !han 5 kVA: 36: 
inches, 

c. La(~e ele·ctric~I rpotorS, or t@nsfonT)er~:: 48 inche~. 

2. Groun_ded _Metal Conduit Communications Pathways: 
.a. El<fcirical equipme~tand unshielded poWer lines carrying up to 2 kVA: '2-1/2 inches, 
b. E/ectricalequipmeritand unshielded poWer lines Carrying ftom.2 .kVA to 5 kVA: 6 

_inch_e_s. 
c. Electtlcal.equipment and unshield~d power lines carrying more than 5 kVA: 12 

Inches. 
d. Po1Ner /ilJe.s enclosed in grounded metal conduit. (or equivalentshie!ding) carryinQ 

from 2 kVA to 5 kVA: 3 inches. 
e. Power lin<is· enclosecl in grounded metal conduit (or equivalent shielding) carrying 

rhdretha:n5.kVA: 6 inches. 
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3.4 INSTALLATION - UNSHIELDED lWISTED-PAIRTERl\'IINATIOIII 

A. .(:oil cal)le.s to'house c:al)le ¢II without exceeding manufacturer's bend radius. 
1. In hollowwall lnstallatiolis where box eliminators are used, store excess wire in wall. 
2, Store no more than 12 inches of FTP and 36 inches of fiber.slack. 
3. Lodse_ly Coil exc!!Ss Slapk ancf store in qemn~ aQpve eJtc;::h dro,p· location, -when ther'e is' 00:t 

enough space present in outlet box to store slack.cables. 

B. Dress and terminate cable$ in OCC<lrdance.with ANSI/TIA-568-C:::O, ANSI/TIA- C.1, BICSI 
TDMM; and manufacturer's instructions. 

C. Terminate 4-pair .cables on jack and p~tcK panels using T56S-Bor T568·A wiring scheme. 

D. Pair Untwist at Termination: Do not exce.ed 12.mm (1/2Jnch). 

E. Bend Radius of Horiz~ntal Caples: 
1. NotJess tban4 limes OD of FTP cables. 

F. Maintain cable jacket to within 25 mm (1 inch) of termination point. 

G, Neatly bundle cables and dress to their respective panels or blocks. 
1. F'e.ed each pane( or blpck by individuai l)undle S.!lparated and dressed ba.ck to point of 

<::able entrance into rack or frame. 

3.5 JNSTALLJI.TIOIII - OPTICAL FIBER CABLES 

A. Place fiber optic,c:ables to maintain .minimume;;1ble bend radius llmits specified bY 1'1'1,!hUfacturer 
or 15 times cable diameter, whichever is larger. 

B. Use care when handilngfll:ler OP!ic ca.bles. 
1. Carefully Jiiorlitci'r· pulling tehsion so_ as not to exceed limits .specified by manufacturer. 

C, Do not splice horizontal fiber optic cables. 

3.6 FI.EL.0 QUALITY CONTROL 

A. ·cables and Tenmination Hardware: Test 100 percent for defects in installatlon:and verWy 
cabling •sy<;!em performance under instalie(i conditions'in accordance wlih ANS1/TIA·568-C.Q. 
1. Verily all pairs.of each Installed table before system acceptance. 
2. Oefe()\s in cabling system installation, inpfudihg but not limit1>d to cables, connectors, 

patch pahels, and,coliliector .blocks shall be repaired or replaced to ensure 100 percent 
useable·conductors,.irn::ill cables installed. 

B. Test all <::ables in accordance with this specification section, ANS1/TIA-568-C2, and ANSI/TIA-
568-C.,3 $ncjards, and'Berk•Tek and Leviton Nelwork Solutions ins.t1Y.ctions 
1. If any of these are in conflict, bring dlscrepanciest<1 the.attention ofthe Archite.ct for 

clarification -arid resolution. 

c. Cables,.Jacks, Connecting Blocks., and PatchJ>anels: 
1. Ve,ify all pairs of-each installed cable before system acceptance. 
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2- Defe.cts ih cabling systetnihsl:allation, including but not limited.to cables, connectors, 
patch panels, and connector blocks shall be repaired.or replaced to ensure 100 percent 
,useable conductors in all cables installed. 

D. Testing Unshielded Tv.isted,Pair Cables: (NOTE: Permanent Link Test results are 
.r~·9p,rnm~n.~ed;:an·a at~ the ,expe:~.teci n·orm .... unless:patch cords that will remain installed at 
the'Wo_rk area arid cross,conne.ct are also being tested, in IMlich case Channenest results 
wo.uldbe expected and a<;cepted). 
1. Tesn,,,,;sted·pllir copper cable .links for continuity, pair reversals, shorts, opens, llhd 

perfermance·as specified. 
·a. Aclditional testing is requjreci to verify¢alegory performanc;e. 
b. Test.horizontal cabling using approved.ceitificatiorrtester for CateQory 6A 

performance·compliance in a.c.cordMce With ANS1/TIA,568<C.2. 
(NOTE: Appropriate Fluke certification teste.rs shall be us.ed). 

c. Category6Ashall conform toANS1/TIA,568'C.2 for augmented Category 6 to 500 
MHz. 

2. FolloW•ANS1/TIA,56S..C.2. 
3. Basi.cTests Required: 

a. V\/ire map: 
b. Length (feet). 
c. )n,sertion loss (dB), formerly attenuation. 
d. NEXT (Near end crosstalk) (dB). 
e. R<1t~rn loss (dB). 
f. EL.FEXT (dB). 
g. Propagalion delay (ns). 
h. Q~i~Y. skew(ns). 
i.. P$NEXT JPower.sum near·end crosstalk li~ssj (dB). 
j, P$ELi=EXT (F'ower sum equal level far-end cro.sstalk 1055;) (dEi). 

4. Test CateQory 6/Uy auto test fo 500 MHz. 
a. Alien Orosstalk(AXT)testing and AXT test results-are NOT required by Leviton or 

B.erk" Tek for war(anty of a Qategoty BA system. (Nole: AXT testing may be required 
by the customer, in which case these tests'WOU.LD have .to be performed). 

5. Provide test results in. approved certification testers original software format on CD, 1/lilh 
the. fOlloWing minimum information per cable: 

a. Circuit ID. 
b. lnfortnatio.n ftotn speclfieq b!'sic tests required. 
c. Test Result: "Pass" ot "Fail". 
d, Date and time of test. 
e. prqj9c;t name. 
f. NVR, 
g. ,j)oftware version. 

6. Ah oc.MSiohal a.sterisksPass .(*Pass) "611 be accepted by Leviton or Berk· 'T"ek .at the 
manufacture-rls.discretion, but revvoi"k of these,:liriks:should be done1h:an attempt.to 
a.chleve clean '''Pa.ss'' results prio.r to submission of test results. 

7. To. receive Manufacturer's Wart<inty for the project, submit Software Oopy Oftest re'Sults, 
in original tester software format.to the .Owner and to the Manufacturer (either'Berk-Tek 
or Lel/iton). 

8, ,Submit fully functionarversion of tester software for- use by the.Owner in reviewlng test 
results, 
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9. Report inwlting to the Owner immediately, along with copy of testresults, failed test 
·reSUltS,that cannot be remedied through re,;termination '(as in·the case of reversed -or split 
pairs). 

E. Optical Fiber: 
.1 . T es!ing procedures shall be in acoorda:noe with the foliowing: 

a. ANSIITIA-568-C,3. 
b. ANSI/TIA-526-7, Method B. 
c. Proposed TSB'140 Tier One Fiber Certification, C. 
d. Encircled Flux testing per the TSB-4979 and TIA-526i14-B.standard. 

2. Tes\ Equipment: certification.lester (Note, Fluke testers shall J:>e used). 
3. Testing; · 

a. Test.optical fibers at both 131 O·nm and 1550 nm wavelengths for singlemode, end
to-end insertion loss, Telecommunications Room (TR) Ii> Telecommunications Outlet 
(TO}, Telecommunications Outlet (TO) Ii> Telecommunications Room (TR). 

b. Maximum inserti<m Joss fw .horizontal !ibe.r .op!i~ cables v.ithoUI !'Qnsplida'!ion point: 
2:odB, 

c, Tesn1orizonta,I fll:!er runs TR to TQ, TQ to TR, at wavelengt~·of operation to desktop 
applications. 

4. Submit software copy of test results,. in original tester software format, to the Owner and 
to the Manufacturer (eifher Berk-Tek or l;evili>~). 

3. 7 LABELING 

A. All labeling is to be in accordance with ANS1/TIA·606,·B and mariUfacturer'sJnstruc:tiOns, 

B. Label h<lf12<>nial ca'!>lesosfog machine-printed label.at each ehdi>fe';tl,le a,t apptoximatejy.12 
inches fromtermination poih_t and again,at.apprbximately 48 inches from termination point. 
1. Handwritten Labels: Not acceptal>le. 

C. Label patch panel port,; <1nd TO ports w~h cable identifier. 

D. Labels: O.ehote TO. ID and unique cable nilrriber for that TO, i.e. A-001-Afor cable number t, 
A,001-Bfor ,::aqle number 2, and so fol'lh, · 
1. Owner may provide sp,ecificlabelingrequirements. Coordinate with.the Owner: 

E. Note lal:!eling infprmatlon on as-built drawings. 

3.8 PROTECTION 

A. Protect, installed communicalibns.horizontal cabling from damage durirlg construction. 

$ECTION 27xxx 

NQN'<lONTiNI.IQUS CABLES:\.1PP6RTS FOR HIGH-SPEEOTAANSMISS)Olll CASI.ES 
(CATEGORY 5e AND HIGHER, AND OPTICAL FIBER CABLES)- HIGH PERFORMANCE J. 

HOOKS 

PART 1 -HIGl'I PERFORMANC.E NON,CONTINUOUS CABLE SUPPORT .(HPNCC.S) SYSTEMS 
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1.1 HPNCC:S 
1. HPNCCS shall be available in diameter sizes of 25 mm(1 in), 33 mm (1 5/16"),.50 mm•(2 in), 75 

mm (3 in) and 100 mm (4 in) 
2. HPNCCS shall provide a beating slirfaceofsufficientWidlhto comply with required bend radii of 

high-performance cables; cULus .Listed. .. . . . 
3. HPNces sh~II haveflared edges to preve.nt damage while installing cables. 
4. HPNCSS shall meet the. bend radius support 'requirements of supporting 4'times outer diameter 

(0.0.) ~r TIA-c.5.3.2.1; all edges $hall support a bend r~dius of 1 Y,"_or more. 
5. HPNecs shall support bend radius requiremehtS•Oh th'e ·:neck" to allowfor pathways around 

e<;>r.n~r~ __ . . . . ......... . 
6. HPNCCS shall .have a cable retainer wire form to prWide·,coniainment of cables· wtthin the 

hanger. The cable retainer shall be removable and reusable. 
7. HPNCCS shall have an electrosga!vanized, G60, -or powder coated finish and shall be rated for 

ihdoor use :iii non .. cQrrosive envirOorri~nts, 
8. Acceptable ERICO products: CADDY" CAT16HP, CADDY CAT21 HP, CADDY CAT32HP, 

CADOY CAT46HP, CADDYCAT64HP. Colored HPNCC$.have the twq-1~\ter colon:odeadded 
to the product number (e.g., CADDY CAT32HPRO}.. The.,color code Is: RO (red), BU (blue), BA 
(black), WH (white), YL (yellow), GR (green) and QR (orange). 

9Ulus is-~ registered frade_ma_rk of iindervvriteui;i LaQo.rat_o/i¢$., _h:u::. 
TIA is a ,..,glstered sl!rvice mark of the Telecommunications Industry Association. 

END oi= SECTION 

Graphic Diagran,.s: 
The following section Will :show examples to lo llow for .existing installations. All new work shall 

be a Berk--Tek Levtton Technologies product solution and be backed by a Lifetime Warranty, A 
pr~constructiqn meeting.w:it_h·Ch_ds,-~arcia·141ill_ be re~1,1ire~fp,rforjo st~_rt qfco·nstruclion to. coy~r any 
installation best practices•andlor-changes. Please.•see figures 1-5 below. 
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Figure 1: 

-4·pPrl lv9f'(Jl!rF!'plJll•'ln1ton:(41080-41PJ 
Oransa ctl5!'1-;<k b,~r•m '(5.$-lqB-R~] 
IY<>ry.C:atSe.·J•lkf.avl«m 1~98-11.!Jil 
48 part pstclfl'f'JJel lbi,lton (4Jn5.S:·H~8)
-l,l0.bl<:i,kw{J..p "'14,il!p hYll91!: {41A!IHF4} 

Pima County Specification for 
Communications Horizontal Cabling 

County F~tE!plji.te layout and 
l,,_bE!l!ng st,mdard f<>r l<>catlonu.yith 

analog phones (AU Leviton) 

Cabl11-W,~ 
,J;iib'e:-V-'3001 

~bl•Wrep 
-Laber D-3001 

2715 00-50 

F"la,pl,t• 
l,@11l1V•300l 

Faceplate 
Liibel:O-SG01 

"' A_II Ciib11~; lll~•lbe ltl,ali.\f pµ,p~r)y 
If tfis&iill,dl_nJ;!f "11!81,, Cl'(lrylli"'1 l_obeLwil! ,e~ 
0:001 If ltJ~-~ JllLllj!*·uory.b~lldJna ihll!l,·lt 
v,:UJ~.I•_~~ D·l~l(t_ha ~nurnbe• bflng 
thQ ~o:o.-~f\olrup ts l,;>Q,ffll onj 
4><,at[u,ns i!lal_M'9d t<1.be l~bela,!, 

j)r,_f@t"fiate,TIJl(it ali'ir,eJJldi• 
On b9_th ancbr,oftlia:ai~!, (tabl_e ,'Wf;tl))' 

11_n_d _,m the MK" par11!:fs 
1Dfl1b11I {lf"tfier.,, Ull'l!Jlllt!plelD~ii) 

Alf J.be"Ung:•l\d fai:eiilate \;,y,,111' !'landard, 
111\l*t h<i foliii;wed unle;1,a$1>!1dfte.dby cuotomer 



Fi ~re2: 

P•ti:hP•ri•I 
~~l:V•lOOl 

county Faceplate layout and labeling standard for Shielded Cat6A 
locations (ALL TE) ·- . • ••••• •••••• •••••• ••••••• -- -•••••••••••••••••••••••••• . -------- ----~--- ---··--· ·------- . 

''""' 

CableWrip 
..be:V-1001-

• C1b11fWr8p 
h!itiC~Q(ll, 

,:.i,;,,.,,,,,,_ ..... ,,.,,,,-••• ,,,-,;_,-,, 

~-
4 ~rt .... ,_hod twr; fii,a,p!1te ll-406185-tl 
Ci,tGA'.Sh!9fdecl ia<k \V/dutti:o>ter (olatlon •~if! {1'1111611-1] 

•C.ttiA' ShlokllidJtd<'!N/o ·dulit~l!t \head oridJl,17U!4HJ 
a1u •. a11tt·.wli1flh.dr;'aaf 1001 {t.11us91-si 
Oral)j'e durtt:ii.vtli. 'jlrffl offOOj (l•.17li.£~li.$} 
48._~an i~lelcllicl'ull'f'Ofilil.ted Pitch· ~1riel {1!133!0J.1} ·- . ••••••••••••••••••••••••• I- -••••••••••••••••••••••••••• • -------- ---••--• D--··--· ----·--• • 

,'J>at,;hPanel 
''Lobnl: 0.3b01 
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0 l.ob<II; !llf-1099 (requ 
onlv whet\ i:h...., 11<li mulllp!e 

IDF, fo lh• et•) 

b.e'Jilbe·led properly 
• Jf:UJe.buildlng-ls,.,iogle story thl!!J tabt!f 

WJll _r4!ai:t. ll-OOJ'.if it'is ·a mliltijile $f.or\'. 
but1dJ1Jg ihiln.lhvlll be btbeled D~lOOl 
lt~·fl/o_sl,J'lllm_b~i' b_e1ng" the iloi>rthe 
d'rop lsfotated'on) 

·• Lotsitk!n:s:th.rl:Ol';ed.to be labalf!d: 
·On1~E!plat~tn __ !D .. win4ol,V.s 

• On b'bth ends Of.theaibie-.!Cable 
wr11p) 
and ,:m thl!piltch panels 

-• ·ml'l;ibe((i1 there are multiple IPF5) 
~11 labelilJB Sn.d fact!Pl.\lte,Jayo~t 
standards·must-be follov.ted-.un!Ms 
spe-clfie._d by.w$tQmer 



Figgre3: 

"""""""' !\po•f hl<>(Y·fl!'f,!Pl•I~ 4vlt~~. {41~!'·61P) 
Whlle U~i'l:.Jat~ rev~n .1,~ll)'Ul'N6) 
Ivory U!ibi:::J~~kt~or,(4110.S-RJ:6) 
Red Catse)O'lt'.l.J!!lltgp \$.GlOU(;S) 
Blue ~et!i.eJad<J.evlb?n (5G~08'fl.15! 
YG!l""'1' i;a~e~,di ·""'~" (5~lil.&;flY$). 
72 _port patch:P"n.i"-~vl.1:!!J>:{49~S-HJ:21 
ll!l blo~_W/Jep·~-~ .~,~~ ~.n.(4~B2-.U4} 

Pima County Specificaiion for 
Communicaticms Ho.rizontal Cabling 

c.ih1e-Wrep' 
ul>e: lil 

Sheri.ff's Faceplate layo\it ,ind 
labijUng standard (All Leviton) 

271500-52 

'Vdig,! Cahl@BrJ'h!olll · 
Blue Whitri fack Pirr 3 (lllutif 
White/Blue. ·-.White·'fad<Piri 4 (Whlt../lllue) 
Or,fo_ge. Whit" J~ck Plrr-5 (Orange) ' 
White/Ora·nge - -,,Whlm·JJicl.Pln 2 (Whlt<,/Oraf\i,e) 
c(i,eeii ----- lvof\rlae};Pln 1:l:_{Rlu8) 
WhiteJ61e"" -, -fvw)'Jacld'in4JWhM/Blue) 
:e;-OWO .J11otY'lac:kP1ilS'_joiifog~) 
wh1r11/8/"owri -- --tvol)''iatkPln 2 (Whlt@/arnn,Q") 

AU C:ab!!/itl'riu1t.be'.Jllbeled.pnip•rlv 
·•· If th_e blilldf~Jh-,11\ale w•rvt11e~ label WHI read 

-Al lfltl•.• ffl,lltlple.~rv.bulldJ(li tl,"" Ii w111 ha' 
l~l)efed;3-A1 {the}ff<l 0f1umber being tha llo<>Mh'e 
drop ii lo~.;icd on) 
l.<ieot11>nJ.it,at ~l!lll.d'to be lo bled, 

tl~faceplate_!C>? 1•.ft-~l!ltil c,:,rner 
On_hp_th •ll_d5.0(1~e cabfb·(coblev,rap) 
Patch e_~ne) ld~tllle~CIDII) (!:e, P.,,ei l::, ale'.] 

All l1bell!Jg-11-(l<HateP:lat~ i";f"!rl .~8'1,tiirduro~ 
~" (oll~Jm<a unles, speclfled. ~ "'!•m.mer 



Figure4; 

County Fa(:eplate layout and labeling $tandar4 for lo(ations with 
Catse. VQtP phones (All Leviton) 

~. 
4 port hrOfVfampfa.te_1e~O<I (4~1Pl 
,8fo11'.tl45• 1'<f< IAi_o!ID.n {5G~_Os.Rl5) 
_o_,_~ ~se r-~ IAivtton IS/i10'°R95I 
~ po,:t; ~~h panel ~Ill.bin J49lSS-tt4ti) 

. . 
••••••••••••••••••••••• ~---····················~---···················· •••••••••••••••••••••••• . . 

Pai,:h:Pamil 
L~l¥'1:l).~®1 
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10hbthlDf.l0!19 (ri,qu r 
llnli,i.Wltan"th11te-..a.multlple 

IOF!lnthurea} 

~lr1:ai,Jl1'1l¢~~-'11! t_~-~l!l_i:!d P,oper_ly 
•- lfthe bulldlrig rs·sJngli!rs,tory.then label 

W1ihea,d.P.:tiJjJ,'.jf'!t ls.a "'ultipje ~tol'.Y 
b(!lldllli ~hen 1t:wil!.b'li.labeled D·l001 
{the-first number being-the flollr the 
~l'OP ls l~~e~ bl'!) 

·•: Locallti'ns.that'lllled tob~'lebellldl 
·on (e,,eplf,lti:! rlghl above J;idis 
o.~ li_l#IJ end~ o.h.1-\e ~bis _(t.ib,11;! 
Wrap): 
-i!nd_ oi:iJIJe plikh.pamil$ 
IPf. Isbel (Ir the Ill' are n1ultip_Je JDFs) 

All lilbellng·i!Od faeephlte layout 
st,11._ttt:lilrd~ :ITl!!~ be fo:llo'Wedpnle'S 
i;pedfijfd .fiv.i:ustoin•r 



figure 5: 

Bloe•II C.b«l: 
WAM001 

DLabo1: ltlF-10~ [,O<J°,;r 
when lhe<n ""' mulUple IDF1 ln tl,e 

81H) 

-2 port j,lory surfaca mount bhcult lf>1Man !4l08ll•2lP) 
0n1"8& CIIIS.. jack l.eVlton (5Gl08--R05) 
48 part p,rl_ch J>Oni!I ~n f4925S..ff48) 

Pima ·county Specification for 
Communications Horizontal ·Cabling 

County Faceplate layout and 
labeling standard for AP locations 

(All Leviton) 

271500-54 

AC _oddru• U>bit jlnrtolftd on 
M'delllte) 

MAC: 2457 
(:elling Grid.lAl>tllrllifalledon 
Grid Ml""' C<lbl<tlt loeoted 

WAP - 3001/3002 
All ~fos 11rn_ithfllllbel1u;I proptrfy 
If tht.bul!dln1 i. 11&,J_!e n1>,vthen Jola_d .wlll n,,a(! 
WIIP-00:J If ltls II rm,IJ/plo <t<>ry-~1141<,g 1hoirtr 
\'llq bn h,btled WAP·~OOl !the flut number 
.being !he flot>rth• dr<>t> l1 loca1e<1 on) 
lol::lll<!mth1t ned I<> be la)><,led: 

On hnth end• ,:,ith1> ca.bk, {~obi• wrap) 
andonlh• pai<h pontl• 
IDF tobel In wlnd!>w "" <1lsurl.cem~1 
hbwlt jlftheroan,,,,.,llipla H'!Es} 
lite Celllng:Grld whore th• Al cab!lng ls 
lc,c11tod 
The l,,.t4 <IIRII• of the MAC-add"'"' neecl, 
ta be !ol>eled ,nthe WAP devkellfell. 

AU lobo/1n111nd f"'ophitelayautst&nofahh 
must bo h>ll9Wed unle•• "!'•dfldl,yauklm•• 

END EXHIBIT "D" -SPECIFICATIONS-COMMUNICATIONS HORIZONTAL CABLING 




